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3H! (also see 316 IRB) 
- Accessories included 

MPI EXTRACT 

Attenuator compensation problems 
Brightness-intensifying narrow pulses 

*Calibration p:rocedu:re 
* Filament voltage to Vl 54 excessive 

* Frequency tags l.m::onect on early SN 
*Gate Out waveform, mod to improve 
*Heat :rise for long-te:rm operation at 115 or 208 volts, 50 cps 
* High accelerating potential feature of 317 0 mod to provide 

Instruction Manual, composite, SN 101 up 

*LF boost 
Maintenance spares Ust 

* R297 placement major source of 60ecycle trigger hum 
*Ripple in h'igger circuit!'l 
*Sixty-cycle trigger hum problem 

1' Stop less pot mod 
* Test specifications 

Trigge:r circuit adjustment method 
*Water-soluble chassis lacquer, SN range 

RM16 (also see 3Hi IRB) 
--Accessories included 

Attenuator compensation pirobleme 
*C alib1°ation procech,Fe 
* Gate Out waveform, mod to imp:rove 

Instruction Manual, composite, SN 101 up 

Maintenance spares list 
* Slide hardware 

Spike, eiicessi-ve" in :X5 attenuator position 
* Stoples£?J pot mod . 

Umier~compeifil"lation of .02 v/div setting, appa:rent 
W:d'i:!r=soluble (lhaiSi~ 1atqi.u~r, SN range 

RSli (also see 316 IRB) 
~ccessories included 

AUenuatoil" compensation problems 
*Calibratfon procedure 

Excessive spike in X5 attenuator position 
*Gate Out wavefrnrm, mod to improve 

Insh"ucUon Manual, composite, SN 101 up 
Maintenance spares list 

*RH16 now designated RSH'i, Mod 206 
*Stopless pot mod 

Water-soluble chassis lacquer, SN :range 

*Included within IRB. 

TEK 316 !RB 6-2-64 

061-499 
FEN 7-12-63 
FEN 7-13-62 

061-040 
FMR-'UA 1-3-58 

FQD 6-58 
FEN 7-28-61 
FQD 4-58 
FQD 10-58 

070-316 

FEN 6-29-62 
061-285 

FEN 5-26-61 
FQD Early 7-60 
FEN 5-26-61 

FEN 5-11-62 
061-041 

FEN 10-26-62 
FEI-165 4-28-61 

061-499 
FEN 7-12-63 

061-127 
FEN, 7-28-61 

070-338 

061-285 
FQD 7-58 
FMR-119 11-27-59 
FEN 5Q11-62 
FQD 11-59 
FEI-165 4-28-61 

061-499 
FEN 7-12-63 

061-127 
FMR-119 11-27-59 
FEN 7-28-61 

070-339 
061-285 

FQD 2-58 
FEN 5-11-62 
FEI-161:i 4-28-61 









CATALOG 

RH16 and RS 16 design, 2-58 
316 Characteristics 
RM16-RS16 Characteristics 

RACKMOUNTS 

Mounting, 7-58 

CONTENJS ... SALES 

Rackmounting problems - RM16 sn 102 to 144, 4-18-58 
040-345 kit instructions 
Mounting instructions 

TEK 316 IRE 3-2-65 





CATALOG 

RH16 

The RH16isaredesignoftheRM16for Hughes only. 
The RH designation has been dropped, and it's now 
known as RS16 Mod 206. The power supply is sepa
rate, making the rack depth shorter. 

RS16 

The RS16 is a redesign of the RM16. The power 
supply is separate, making the rack depth shorter. 

TEK 316 IRB 6-2-64 
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SECTION 1 

CHARACTERISTICS 

General 

The Type RM16 and Type RS16 are compact, rack
mounting, general-purpose oscilloscopes. Electrically, the 
specifications for both units are identical. Mechanically, 
the oscilloscopes differ in that the Type RSl 6 consists of 
two units (the power supply and indicator) as compared 
to the one-unit Type RM16. The de-coupled vertical ampli
fiers and wide range of sweep rates, combined with small 
physical size, make these instruments desirable for many 
rack-mounted applications. 

VERTICAL-DEFLECTION SYSTEM 

Input characteristics 

Direct connection-1 megohm, 38 pf. 

With PSlOA Probe-10 megohm, 13 pf. 

With P6017 Probe-10 megohm, 14 pf. 

Deflection Factor 

Twelve-position switch provides calibrated deflection 
factors from 0.1 v/div to 50 v/div, de coupled, and from 
0.01 v/div to 50 v/div, ac coupled accurate within 3%. 

Continuously variable deflection factors are available 
from 0.01 v / div to approximately 125 v / div. 

Frequency response 

0.1 v/div to 50 v/div: 

DC coupled-de to 10 me. 

AC coupled-2-cps to 10 me (0.2 cps to 10 me when a 

Type PSlOA or P6017 Attenuator Probe is used.) 

0.01 v / div to 0.05 v / div: 

2 cps to 9 me (1.3 cps to 9 me when a Type PSl OA or 

P6017 Attenuator Probe is used.) 

Risetime 

0.035 microsecond. 

®®~ 

HORIZONTAL-DEFLECTION SYSTEM 

Sweep rates 

Twenty-two-position switch provides calibrated sweep 
rates from 2 sec/ div to 0.2 µ,sec/ div. 

Accuracy typically within 1 % of full scale; in all cases, 
within 3 % of full scale. 

Continuously variable sweep rates are available which 
will slow the calibrated sweep rates down by a factor 
of approximately 2.SX. 

Magnifier 

Expands sweep 5 times to the right and left of the crt
screen center. Extends the fastest sweep rate to 0.04 
µ,sec/div. 

Accurate within 5 % . 

Unblcmking 

DC coupled. 

Triggering signal requirements 

lnternal-0.2 major graticule division. 

External-0.2 v to 20 v, peak-to-peak. 

Frequency range-de to 15 me. 

Synchronizing frequency range 

5 me to 15 me. 

Horizontal input 

Deflection factor-approx. 1.3 v / div. 

Frequency response-de to 500 kc. 

OTHER CHARACTERISTICS 

Cathode-ray tube 

Type T3160-2-Pl, P7 and Pll phosphors optional. 

Accelerating potential-1,850 volts. 
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Characteristics - Type RM/RSl 6 

Deflection factor at plates: 

Vertical-approximately 8 v/div. (32 v/in). 

Horizontal-approx. 16.5v/div (66v/in). 

Voltage calibrator 

Square-wave output at approximately 1 kc. 

Eleven fixed voltages from 0.05 volt to 100 volts, peak
to-peak. 

Accuracy: +3%. 

Output waveforms available 

Positive gate of same duration as sweep, approximately 
20 volts. 

Positive-going sweep sawtooth, approximately 150 volts. 

Power requirements 

Line voltage-100 to 130 or 200 to 260 v, 50-60 cycles. 

Power-260 w at 117 v line voltage. 
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Type RM 16 mechanical characteristics 

Mounting. Steel slide arms mounted on central pivot. 
Fingertip release of pivot allows chassis to be locked in 
any of seven positions after it has been slid clear of rack. 
Ventilation-filtered, forced-air. 
Finish-photoetched, anodized front panel. 
Dimensions-19" wide, 7" high, 179/ 1/' deep. 
Weight-36½ pounds excluding accessories. 

Type RS 16 mechanical characteristics 

Mounting. Power supply and indicator units bolt directly 
to the rack. 
Ventilation-filtered, forced-air through power supply unit 
only. 
Finish-photoetched, anodized panel. 
Dimensions for indicator unit-19" wide, 7" high, 113/a" 
deep; power supply unit-19" wide, 7" high, 5½" deep. 
Weight-38 pounds excluding accessories. 

Accessories included 

1-P6017 Probe. 
1-3 to 2-wire power cord adaptor. 
2-A510 Binding-post adaptors. 
1-3" Green Filter. 
1-lnterunit power cable (for Type RS16 only). 
2-lnstruction Manuals. 
1-3 conductor Power Cord. 
1-Set of mounting hardware. 
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Characteristics-Type 316 
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Product 

316 

RM16 
RM16 
RM16 
RM16 

RM16 
RM16 
RM16 

RM16 
RM16 

RS16 
RSl 6 

RSl 6 

RSl 6 
RSl 6 

RS16 

TEK 316 PRB 

Mod 

101A 

lOlA 
1490 
154 
165A 

165B 
166A 
209A 

220A 
301J 

l 01 
1490 

206B 

215A 
218C 

301F 

MODIFIED PRODUCTS 

Description 

50-400 Hz operation, DC fan 

50-400 Hz operation, DC fan 
3/16" thick front panel. 
Fungicide treated. 
Doped power transformer and HV transformer for 
humidity. Installing tube clamps. Less slides. Rugged
ized. 
Partially ruggedized. 
Wire tube clamps. 
Extended front panel with 10 holes drilled along edges, 
less slides. Special paint. 
Special connectors. Painted panel. 
Includes accessories P510A, green filter, 206-0011-00, 
161-0010-00. Excludes 013-0004-00, mounting hardware, 
guide rails, manual, slide and tilt mechanism. 

50-400 Hz operation, DC fan. 
Side rackmounted notches eliminated; top and bottom 
added notches. 
Hughes, no slides, no interconnecting cable, 
EIA notching, l /8 11 panel w/overl ay, Hughes handle 
spacing. 
Indicator only with tube clamps and shields .. 
IERC tube shields, wire tube clamps, base clamp 
on octal tube sockets. 
Power supply only. 
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RACKMOUNTS 

MOUNTING 

The RM16 slide hardware attaches to the front and 
to the rear of the rack. If you can't attach it to the 
rear use special support brackets (426-064A) that 
fasten from the front of the rackmount to support 
the rear-slide mechanism. 

RACKMOUNTING PROBLEMS-RM16 sn 102 to 144 

You may have trouble with the rackmounting hard
ware of RM16's below sn 144. Some RM15 slide 
brackets were inadvertently shipped with some of 
these instruments instead of RM16 slide brackets. 

TEK 316 IRB 3-2-65 

FQD 7-58 

4-18-58 

These could cause a problem because the bracket 
extends out beyond the instrument. The problem 
isn't serious but you may order the correct part, 
no charge, if you wish. 





RELAY RACK CRADLE ASSEMBLY 

For th e following T ek tronix Oscilloscopes: 

Type RM16 serial numbers 101-up 
Type RM17 serial numbers 101- up 

DESCRIPTION 

This modtfication provides a rear support cradle 
for mounting the above listed instruments in a 
backless relay rack by the use of slide-outtracks. * 

Th e slid e - out track allows the instrument to be 
pull ed out of the rack like a drawer. When pull ed 
out, th e instrument can be locked in one of seven 
positions: horizontal, or 45°, 90°, or 105°, above 
and below the horizontal. 

A detailed installation drawing is included, giving 
all dimensio ns necessary to design a relay rack 
to support these instruments. 

NOTE: This modification replaces the Supporting 
Cradles, P/N 426-207 . 

* Order slide-out track assemblies separately 
as follows: 

RM16, RM17 1 pair 351-083 

® 

Publication: 
Instructions for 040-345 
October 1964 

© 1964, Tektronix, Inc. 
All Rights Reserved . 
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PARTS LIST 

Quantity 

4 ea. 

Description 

4 ea. 
4 ea. 
4 ea. 
4 ea. 
4 ea. 
1 ea. 
1 ea. 
1 ea. 

Lockwasher, int #10 
Nut, hex, 10-32 x 5/16 
Spacer, 7 /32ID x 1/2OD x 0.125 
Screw, 10-24 x 5/16THS 
Screw, 10-32 x 5/16THS 
Screw, 10-32 x 1/2, hex 
Plate, alum, 0.080 x 3-7 /8 x 18-3/4 
Bracket, alum, right side 
Bracket, alum, left side 

INSTRUCTIONS 

Install the Relay Rack Cradle Assembly as shown 
in drawing. 

NOTE: The opening between the front rails of the 
rack must be at least 17-13/16inches. 

( ) 1. Bolt the rear of each slide-out track 

( ) 

to the rear of the corresponding bracket 
(from kit), using the hardware supplied. 

( ) 

( ) 

Part Number 

210-010 
210-410 
210-872 
212-533 
212-535 
213-090 
386-817 
406-960 
406-961 

3. Fasten the bottom plate (from kit) across 
the rear of the brackets, using the hard
ware from the kit. 

4. Place the instrument in the slide-out 
tracks, as shown in the instructions 
supplied with the tracks, and adjust as 
necessary. 

THIS COMPLETES THE INSTALLATION 
2. Using the drawing as a guide, mount the 

brackets and slide-out tracks on the 
front rails of the relay rack. Use the 
screws supplied with the kit and the 
slide-out tracks. JT/GG:ls 
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LOCKWASHER ( 4) 

SPACING WASHER ( 4 l 

10-32 X J_ 
2 

* SLIDE OUT TRACKS 
I RIGHT a I LEFT 'w1TH 
SUPPLIED HARDWARE 

I0-32 HEX NUT ( 4) __ _ 

HEX HEAD SCREW ( 4) 

GUSSET BRACKET 
1 RIGHT a I LEFT 

PLATE 

RACK 

0 
0 

TRUSS 
/

10-24 OR 10-32 X 5 T6 
HEAD SCREW ( 4 l 

0 
0 

0 
0 

040-345 
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4 
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TYPE RM16 INSTALLATION 

Cabinet Rack Mounting 

To mount the RM16 in a cabinet rack: 

1. Mark the point on the rack where you want to pos1t1on 
the top of the front panel. Mark a second position 3¼ 
inches below this point. The center of the top mounting 
screw should fall on the second mark. 

2. Using two 8-32 screws for each bar nut, fasten an 8-32 
bar nut to the mounting holes. The top screw will go in the 

INNER SLIDE 

SECTION 2 

MOUNTING 

INSTRUCTIONS 

hole found in Step l, and the bottom screw will go through 
a mounting hole approximately l ¾ inches below the first. 

NOTE 
In some cases it may be necessary to enlarge the 
mounting holes in the relay rack rails slightly to 
permit the mounting screws to turn freely. 

3. Slip the front lip of the Chassis-Trak between the cabinet 
and the bar nut as shown in Figure 2-2A. 

4. Tighten the 8-32 screws so that the Chassis-Trak is held 
securely to the rail of the cabinet rack. 

DETENT LATCH ASSEMBLY 

" /' 
FACE WIDTH 19" 

Fig. 2-1. Type RM 16 mounting dimensions. These dimensions determine the space you must allow for the installation of your RM 16. 
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Mounting Instructions - Type RM/RSl 6 

5. In some types of cabinets, you may need the extension 
brackets furnished with the Chassis-Treks. Figure 2-2A shows 
you how to assemble the extension brackets furnished with 
each set of tracks. 

6. Slide the Type RM16 into the Chassis-Trek slides. Pull 
the instrument out and push it back into the slides several 
times. If the slide mechanism seems to work stiffly, loosen 
mounting screws slightly and allow the Chassis-Trek to 
adjust to the weight of the instrument. When the slide 
mechanism is working smoothly retighten all screws. 

7. If the detent latch assemblies and inner slides are not 
parallel, loosen pivot nuts and adjust the eccentric pivot 
screws for parallel alignment. Retighten the pivot nuts. 

Relay Rack Mounting 

To mount the Type RM 16 in a relay rack: 

1. Bolt the rear of the Chassis-Trek to the rear of the 
corresponding cradle section using the 8-32 nuts and bolts 
provided as shown in Figure 2-26. 

Extension Bracket 

2. Mark a point on the relay rack where you want to posi
tion the top of the front panel. Mark a second position 2 
inches below this point. The center of the top mounting 
screw should fall at this point. 

3. Using Figure 2-3 as a guide, assemble the cradle and 
Chassis-Trek on the corresponding rails of the relay rack, 
allowing 2 inches between the center of the top mounting 
screw and the position you selected for the top of the 
RM16 front panel. 

4. Fasten the brace across the rear of the cradle assembly, 
making sure that it is mounted on the bottom of the cradle 
sides. 

5. Place the Type RM16 in the Chassis-Trak slides as shown 
in Figure 2-3. Operate the slide mechanism several times 
with the instrument installed. If the operation of the slides 
is not smooth, loosen the mounting bolts and allow the 
slide mechanism to adjust to the weight of the instrument. 
Be sure to retighten all bolts after the mounting has been 
adjusted. Adjust Eccentric pivot screw if necessary to make 
operation smooth. 

6. If the detent latch assemblies and inner slides are not 
parallel, loosen pivot nuts and adjust the eccentric pivot 
screws for parallel alignment. Retighten the pivot nuts. 

Chassis-Trak 

Fig. 2-2. Mounting the Chassis-Trak slides. (A) The Chassis-Trak installed in a cabinet rack. 18) The Chassis-Trek installed in o relay rack. 
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Type RS16 installation 

The Type RSl 6 is a two-unit model for racks with limited 
depth. The two units are the power supply and the indi
cator. 

To mount the Type RSl 6 in the rack: 

Mounting Instructions - Type RM/RS 16 

1. Bolt each unit directly to the rack with the mounting 
screws and cup washers. 

2. Install the interunit power cable and the power cord. 
Figure 2-4 shows the mounting dimensions and cooling 
requirements. 

] 
11• -"~'~/,/ 

Fig. 2-3. The completed instollation. It may be necessary to loosen the bolts and allow the slide mechanism lo adjust 

to the weight of the instrument. 

®@ 

ALLOW A MINIMUM OF 
50 CFM COOLING AIR 

TO CIRCULATE THROUGH 
INDICATOR UNIT 

DEPTH INSIDE RACK 
11 3/4" 

---------POWER SUPPLY 

Fig. 2-4. Type RS 16 mounting dimensions and cooling requirements. 

UNIT 

COOLING 
AIR 
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PERFORMANCE 

EXT TRIGGER CONNECTOR SiNITCHING TRANSIENT (KICKBACK) 

Geoff Gass to Bob Coultas (Excerpt) 

5-15-63 

We have known for many years about the transient 
which occurs at the external trigger input connect
or when the triggering mode switch is set to AC 
(AC Slow) and the slope switch is changed from 
-INT to +EXT. In the past, when most of our cus
tomers were working with low-impedance or vac
uum-tube circuitry, the transient was of minor con -
sequence. 

Several possible modifications of the external trig
ger circuit were considered. The final version, hit 
upon independently by Bill Snell in MSE and Ron 
Hayes in Seattle, simply adds another AC-coupling 
network between the internal trigger bus and the 
AC-coupling network used for both internal and ex-

HEAT RISE WITH 50CPS LINE 

The heat rise will be negligible and you should 
have no trouble with the 316 if you operate it on 
either 115 v or 208 v 50 cps line. 

TEK 316 IRB 6-2-64 

ternal "AC" triggering. This solution provides the 
easiest field-mod at minimum expense; parts are 
not critical, and the principal characteristics of the 
trigger circuit are unaffected. (FEN 12-28-62). 

Mod 6777 was tentatively assigned to the 503/504 
and RM's, but was cancelled when it was discov
ered that the maximum amplitude of the kickback 
was just a few volts, being determined by the ver
tical positioning voltage only. This amount of kick
back will also be apparent from the 316, 317, 532, 
etc. if the trace is positioned offscreen, and then 
the AC-coupled trigger circuit is switched from 
INT to EXT. 

FQD 4-58 
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General 

The Type 316 Oscilloscope is an extremely versatile in
strument which is adaptable to a great number of applica
tions. However, to make full use of the instrument, it is im
portant that you understand the operation and function of 
the various controls. This section of the Manual is designed 
to give you this information. 

PRELIMINARY INSTRUCTIONS 

Cooling 

A fan maintains safe operating temperature in the Type 
316 by circulating filtered air over the rectifiers and other 
components. When in operation, the instrument must be 
placed so that the air intake at the back is clear of any 
obstruction that might impede the flow of air. Side panels 
should also be in place for proper air circulation. The air 
filter should be kept clean, in accordance with cleaning 
instructions found in the Maintenance Section of the manual. 

Under no circumstances should your Type 316 oscillo
scope be operated without the fan running. Without the 
fan, inside temperature of the oscilloscope will rise to a 
dangerous level in five to ten minutes. In this event, the 
thermal cutout switch will disconnect the power and keep it 
disconnected until the temperature drops to a safe level. 

Power Requirements 

Unless tagged otherwise, this instrument is connected at the 
factory for operation at l 00 to 130 volts. However, pro
visions are made for easy conversion to operation at 200 lo 
260 volts. 

TRANSFORMER PRIMARY CONNECTIONS 

LINE VOLTAGE I NOMINAL I CONNECT JUMPER WIRE OR 
OPERATING LINE WIRES BETWEEN TERMINALS 

RANGE VOLTAGE AS FOLLOWS 

100 to 117 I 110 3 to 4 and 5 to 6 
l 05 to 125 I 117 2 to 4 and 5 to 7 
112 to 130 I 124 l to 4 and 5 to 8 
200 to 234 I 220 3 to 6 
210 to 250 I 234 I 2 to 7 
224 to 260 I 248 I l to 8 

®® 

SECTION 2 

OPERATING 
INSTRUCTIONS 

Fan Connections 

The cooling fan is powered by a 117-volt ac motor. If the 
instrument is converted to operate from a 234-volt line, a 
change in the fan wiring must be made so that it operates 
from a 117-volt source. 

The power connections for the fan are terminated on a 
ceramic strip directly in front of the fan and below the crt 
base. The correct connections for 100 to 130 volt operation 
are shown in Figure 2-l. To connect the fan for 200 to 260 
volt operation, move the left-hand fan lead from the rear slot 
to connect with the black and white wire at the front end 
of the ceramic strip. 

Fig. 2-1. fan connections for 100- to 1 JO-volt operation. Note 
wiring change needed for conversion lo 200- to 260-volt operation. 

Fuse Data 

Fuse date is silk-screened on the rear panel of the instru
ment adjacent to the fuse holder. Use only the recommended 
fuses for maximum over-current protection. 

OSCILLOSCOPE OPERATION INFORMATION 

Initial control settings 

Set the oscilloscope controls as follows: 
FOCUS 
INTENSITY 

centered 
full left (counterclockwise) 
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Operating Instructions-Type 316 

POWER 

VOLTS/DIV (black knob) 

VARIABLE VOLTS/DIV. 
(red knob) 

AC-DC 

TRIGGER SELECTOR 
(black knob) 

TRIGGER SELECTOR 
(red knob) 

STABILITY 

TRIGGERING LEVEL 

DISPLAY 

TIME/DIV. 
(black knob) 

VERTICAL POSITIONING 

HORIZONTAL POSITIONING 

CALIBRATOR 

ON 

5 

CALIBRATED 
(full right) 

AC 

+INT. 

AUTO. 

PRESET 

full right or full left 

NORM. 

. 5 MILLISEC 
(black numbers) 

centered 

centered 

10 

Focus and Astigmatism Controls 

The FOCUS and ASTIGMATISM controls operate in con
junction with each other to allow you to obtain a sharp, 
clearly defined display. To adjust the FOCUS and ASTIG
MATISM controls, put a signal in from the CAL OUT con
nector of about two major divisions. Now with the FOCUS 
and ASTIGMATISM controls adjust the displayed waveform 
for the sharpest vertical and horizontal trace lines available. 
The area of the display you should observe, is an area two 
divisions high and two divisions wide with its center where 
the center vertical and horizontal lines of the graticule meet. 
Keep the intensity at a level just high enough for you to see 
the waveform, during this adjustment. If you are using a 
green filter on your scope, make sure the adjustment is done 
at an intensity high enough to be seen through the filter. 

Intensity Control 

The INTENSITY control is used to adjust the brightness of 
the oscilloscope display. This permits you to compensate for 
changes in brightness resulting from changes in the sweep 
triggering rate. The INTENSITY control is rotated clockwise 
to increase brightness and counterclockwise to decrease it. 
Be careful when you use the INTENSITY control that the 
brightness is not turned up to where it will permanently 
damage the face of the cathode-ray tube. If brightness is 
turned up to the point where a halo forms around the spot, 
it should be turned down immediately. 

Graticule Illumination Control 

The graticule used with the Type 316 Oscilloscope is ac
curately marked with 10 horizontal and 8 vertical divisions. 
These graticule markings allow you to make time and voltage 
measurements from the oscilloscope screen. 

The graticule is illuminated by two lamps located at the 
top edge of the graticule. 

2-2 

Graticule illumination is adjusted by the SCALE ILLUM. 
control located just under the oscilloscope screen. Rotating 
the control clockwise increases the brightness of the graticule 
markings, and turning it counterclockwise decreases bright
ness. 

Positioning Controls 

Two controls are used with the Type 316 for positioning 
the trace on the oscilloscope screen. One control is used to 
set horizontal positioning of the trace. This is located on 
the front panel of the instrument. The second control is 
used to set vertical positioning, and is located on the front 
panel of the scope . 

The HORIZONTAL POSITION control causes the trace to 
move to the right when it is rotated in the clockwise direc
tion and to the left when rotated counterclockwise. 

The vertical positioning control has enough range to allow 
the trace to be positioned completely off the top or bottom 
of the screen or anywhere in between. The trace moves up 
when the control is turned clockwise and down when the 
control is turned counterclockwise. 

Input Signal Connections 

The electrical waveform to be observed is applied to the 
input connector. The waveform is then connected through 
the vertical-deflection system of the oscilloscope to cause the 
spot to be deflected vertically and to trace out the wave
form on the screen of the crt. The vertical size of the dis
played waveform is adjusted with the VOLTS/DIV. switcn. 

The VOLTS/DIV. switch is an accurately calibrated control 
which, when used with the graticule, allows you to make 
precise voltage measurements from the displayed waveforms. 

Certain precautions must be taken when you are connect
ing the oscilloscope to the input signal source to insure that 
accurate information is obtained from the oscilloscope dis
play. This is particularly true when you are observing low
level signals or waveforms containing high or extremely low 
frequency components. For applications where you are ob
serving low-level signals, unshielded input leads are unsatis
fatory because they tend to pick up stray signals which pro
duce erroneous oscilloscope displays. Shielded cables should 
be used whenever possible, with the shield connected to the 
chassis of both the oscilloscope and the signal source. Re
gardless of the type of input lead used, keep them as short 
as possible. 

Distortion of the input waveform may result if very low
frequency input signals are ac coupled into the oscilloscope, 
if high-frequency waveforms are not properly terminated, or 
if the input waveform contains high-frequency components 
which exceed the passband of the oscilloscope. You must 
be aware of the limitations of the instrument. 

In analyzing the displayed waveform, you must consider 
the loading effect that the oscilloscope has on the input 
signal source. In most cases this loading effect is negligible, 
but in some applications, loading caused by the oscilloscope 
may materially alter the results obtained. In such cases you 
may want to use a probe to reduce the amount of loading. 

®® 



VERTICAL AMPLIFIER OPERATION 

Coupling 

It is sometimes unnecessary or undesirable to display the 
de level of the waveform. In the AC position of the AC-DC 
switch, a capacitor in series with the input blocks the de 
component of the waveform so that only the ac component 
is displayed. 

Deflection Sensitivity 

The VOLTS/DIV switch inserts frequency-compensated at
tenuators ahead of the amplifier. The Variable control pro
vides continuous adjustment of the deflection sensitivity (2.5 
to 1 attenuation ratio) between the values indicated by the 
VOLTS/DIV. switch. The UNCALIBRATED light indicates 
when the VARIABLE control is not fully clockwise. 

VARIABLE A TTEN. Balcmce Adjustment 

After the scope has been in use for a period of time you 
will notice that the trace will change position as the VARI
ABLE control is rotated. This is caused by tube aging and 
the resultant shift in operating potentials. To correct this 
condition rotate the VARIABLE control back and forth and 
adjust the VARIABLE A TTEN. BAL control until the trace posi
tion is no longer affected by rotation of the VARIABLE 
control. 
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Use of Probes 

Occasionally, connecting the input of an oscilloscope to a 
signal source loads the source enough to adversely affect 
both the operation of the source and the waveform displayed 
on the oscilloscope. When this occurs, both capacitive and 
resistive loading due to the oscilloscope can be reduced to 
a negligible value by using an attenuator probe. 

In addition to providing isolation of the oscilloscope from 
the signal source, an attenuator probe also decreases the 
amplitude of the displayed waveform by the attenuation fac
tor of the probe. Use of a probe allows you to increase the 
vertical deflection factors of the oscilloscope to look at large 
amplitude signals which are beyond the normal limits of the 
oscilloscope. Signal amplitudes, however, must be limited 
to the maximum allowable value of the probe used. 

Before using a probe, you must check (and adjust if neces
sary) the compensation of the probe to prevent distortion of 
the applied waveform. To adjust the probe compensation, 
place the DISPLAY switch at NORMAL (Xl), the TRIGGER 
SELECTOR (Red knob) switch ot AUTO, and the TRIGGER 
SELECTOR (Black knob) switch at + INT. Turn up the inten
sity until the trace is visible and connect the probe tip to 
the CAL OUT connector. Set the CALIBRATOR for 2 major 
divisions of displayed signal. Set the TIME/DIV switch to 
display approximately 3 or 4 cycles of the Calibrator wave
form and adjust the probe compensation control to obtain 
flat tops on the displayed Calibrator square waves as shown 
in Fig. 2-2. 

The method of setting the compensation control depends 
on the probe in use. If your oscilloscope is equipped with a 
Type P51 0A probe, compensation is by means of a screw
driver adjustment through the hole near the nose end of the 
probe body. If a P6000 type probe is used, it is necessary 

Fig. 2-2. When compensating the probe, it is adjusted lo obtain an undistorted presentation of the Calibrator squarewave. 
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to first unlock the Locking Sleeve by turning it counterclock
wise. The probe is then compensated by rotating the probe 
body while watching the oscilloscope display for the desired 
waveform. When compensation is completed, carefully turn 
the Locking Sleeve clockwise to lock it without disturbing the 
adjustment of the probe. 

If a P6017 type probe is used it can be compensated by 
adjusting the capacitor mounted in the box which will be 
near the coax fitting for the scope. The capacitor can be 
reached through the hole in the box. See Fig. 2-2 for the 
different probes. 

HORIZONTAL DEFLECTION SYSTEM 

Trigger Operation 

For most uses of the oscilloscope a stable display of 
some waveforms is required. To accomplish this the oscillo
scope can be operated so that the horizontal sweep starts at 
a given point on the displayed waveform. This is known as 
"triggered" operation. For the present, we will refer to the 
starting of the sweep, at the left side of the graticule, as 
"triggering" the sweep. 

Triggered operation is useful for observing a waveform 
which may occur only once, or which may occur at random 
intervals. For these uses, the oscilloscope can be used in 
such a way that each horizontal sweep is triggered by some 
waveform other than the one being observed, but which 
bears a time relationship to the observed waveform. 

The waveform used to start the horizontal sweep is called 
the "triggering signal" whether it is the waveform being 
observed, or some other waveform. The instructions that 
follow tell you how to select this signal. They also contain 
information on triggering according to various modes, de
pending on the nature of the triggering signal. 

Selecting the Triggering Signal 

1. To trigger the sweep from the waveform being ob
served, set the black TRIGGER SELECTOR knob to INT. (+ 
or-). 

2. To trigger the sweep from the powerline wave (as in 
the case when observing a waveform which has a time re
lationship to the powerline wave), set the black TRIGGER 
SELECTOR knob to LINE (+ or-). 

3. To trigger the sweep from some external waveform 
(one having a time relationship to the waveform being 
observed), connect the source of the triggering signal to the 
TRIGGER INPUT connector and set the black TRIGGER 
SELECTOR knob to EXT.(+ or-). 

Refer to Fig. 2-3 for a complete pictorial presentation of 
the various triggering source options. 

Selecting the Triggering Slope 

The horizontal sweep can be triggered on either the ris
ing (+ slope) or falling (- slope) portion of the triggering 
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waveform as determined by the pos1t1on of the TRIGGER 
SELECTOR switch. When the switch is in one of the + 
positions, the sweep is triggered on the rising portion of the 
triggering waveform; when the TRIGGER SELECTOR switch 
is in one of the - positions, the sweep is triggered on the 
falling portion of the waveform. (See Fig. 2-4). 

In many applications the triggering slope is not import
ant, since triggering on either slope will provide a display 
which is suitable to the application. However, in many 
other cases such as pulse measurements, the triggering is 
very important. If, while using a fast sweep, you wish to see 
the rise of a pulse, it will be necessary for you to trigger the 
sweep on the rising portion of the waveform by placing the 
TRIGGER SELECTOR (black knob) switch in one of the + 
positions. To observe the fall of a pulse at a fast sweep 
speed, it will be necessary to trigger the sweep on the fall
ing portion of the waveform by placing the TRIGGER 
SELECTOR (black knob) switch in one of the - positions. In 
either case, selection of the wrong triggering slope will make 
it impossible for you to see the portion of the waveform you 
want to check. 

Using the STABILITY and TRIGGERING LEVEL 
Controls 

Triggered operation in all modes except AUTOMATIC and 
HF SYNC may require proper setting of the STABILITY and 
TRIGGERING LEVEL controls. The TRIGGERING LEVEL con
trol has no effect in either AUTOMATIC or HF SYNC modes. 

The STABILITY control has a PRESET position at the fully 
counterclockwise setting of the control. This position permits 
proper triggering in many applications without necessitating 
additional adjustment of the STABILITY control. If it becomes 
difficult or impossible for you to obtain proper triggering 
with the ST ABILITY control at PRESET, you must then adjust 
the control. This is done with the TRIGGERING LEVEL control 
fully counterclockwise. The STABILITY control is rotated 
clockwise from the PRESET position until a trace appears on 
the screen. The proper Stability setting for a triggered dis
play is then obtained by turning the knob slowly counter
clockwise until the trace just disappears. 

The TRIGGERING LEVEL control should then be turned 
slowly toward the O position until a stable display appears 
on the screen. The TRIGGERING LEVEL control also deter
mines the exact point on the triggering waveform where 
triggering of the sweep occurs. Turning the control clockwise 
causes the sweep to trigger at more positive points on the 
waveform, while turning the control counterclockwise causes 
the sweep to trigger at more negative points. If the dis
played waveform is vertically centered under the graticule, 
setting the TRIGGERING LEVEL control at O will cause the 
sweep to start at approximately the mid-voltage point of the 
waveform, except in DC mode. 

Selecting the Triggering Mode 

After selecting the triggering source and triggering slope, 
it is next necessary to select the triggering mode which will 
allow you to obtain the desired display. Four triggering 
modes are available. In the Type 316, they are DC, AC, 
AUTOMATIC and HIGH FREQUENCY SYNC. 
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Fig. 2-3. The triggering signal is selected from lhree possible sources with the TRIGGER SLOPE control. 
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Fig. 2-4. Effects on the oscilloscope display produced by + and - settings of the TRIGGER SLOPE control. 
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Fig. 2-5. Effects on the oscilloscope display produced by + and - settings of the TRIGGERING LEVEL control. When the TRIGGERING LEVEL 

control is set in the + region, the sweep is triggered on the upper portion of the input waveform; when it is set in the - region, the sweep 
is triggered on the lower portion of the input waveform. The TRIGGER SLOPE control determines whether the sweep is triggered on the rising 

portion or the falling portion of the input waveform. 
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Each of the triggering modes is designed to provide stable 
triggering from a certain type of waveform. For most ap
plications however, several of the triggering modes will work 
equally well. For applications of this type, the triggering 
mode used is purely a matter of choice. The primary thing 
to consider in choosing the triggering mode is whether or 
not it allows you to obtain the display you want. 

To determine the best mode of operation for a particular 
application, it is usually best to try each triggering mode in 
the application. The Automatic mode should be tried first 
since this triggering mode provides stable triggering in most 
applications without the necessity of setting the STABILITY 
or TRIGGERING LEVEL controls. If the Automatic mode 
does not provide the desired display, it will then be neces
sary for you to try one or more of the other triggering 
modes. 

AUTOMATIC Triggering Mode 

The AUTOMATIC mode is most frequently used because 
of its ease of operation. This mode is useful in obtaining 
stable triggering from waveforms with frequencies of from 
approximately 60 cycles to 2 megacycles. The principal 
advantage of this type of operation is that it is not necessary 
to adjust either the STABILITY or TRIGGERING LEVEL controls 
to obtain a stable display. This permits you to observe a 
large number of waveforms with different shapes and ampli
tudes without adjusting any of the triggering controls. In the 
absence of a triggering signal, the sweep continues to run 
to provide a convenient reference trace on the oscilloscope 
screen. 

The AUTOMATIC triggering mode is selected by placing 
the TRIGGER SELECTOR (red knob) switch in the AUTO. 
position. The triggering source and slope is then selected 
and the input signal is applied to the oscilloscope. No other 
control adjustments are required. Since the TRIGGERING 
LEVEL control has no effect on the display when automatic 
triggering is used, it is impossible to select the point on the 
triggering waveform where the sweep is triggered. Each 
sweep is instead triggered at the average voltage point of 
the waveform. 

DC Triggering Mode 

In the DC mode, the sweep can be triggered from periodic 
signals in the range from de to 5 me. This mode is especially 
useful with trigger signals that change slowly, and is also 
useful when it is desired to trigger at a certain point (volt
age level) on a waveform with respect to ground. 

Another application of the DC triggering mode is to obtain 
a stable display of a random-pulse train. The average volt
age of this type of signal is dependent upon the time dura
tion and amplitude of each pulse and the time lapse between 
successive pulses. Since these are variable quantities in a 
random-pulse train, the average voltage will also vary. This 
is likely to cause unstable triggering in the AC mode. In the 
de mode, however, the circuits are sensitive to the instan
taneous voltage only. Changes in the average voltage do 
not alter the operation of the circuits. As a result, the TRIG
GERING LEVEL control can be adjusted to initiate a sweep 
whenever a pulse reaches the desired voltage. 
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AC Triggering Mode 

Selection of the AC triggering mode is made by placing 
the TRIGGER SELECTOR (red knob) switch in the AC position. 
This mode provides useful triggering in the frequency range 
of approximately 15 cycles to 5 me. These frequency limits 
vary slightly depending upon the shapes and amplitude of 
the trigger waveform. In the AC mode, triggering is un
affected by the de components of the triggering signal or 
by the vertical positioning of the trace. The triggering level 
can be selected to provide the desired display using the 
STABILITY and TRIGGERING LEVEL controls. These two 
controls are set as described for the DC mode. 

HF SYNC Triggering Mode 

The High Frequency Snychronization Mode permits stable 
displays of waveforms with frequencies higher than approxi
mately 5 me. Stability of the display is adjusted with the 
ST ABILITY control. The TRIGGERING LEVEL control is not 
used. To· use the High Frequency Synchronization Mode, 
place the TRIGGER SELECTOR (red knob) switch in the HF 
SYNC position. Turn the STABILITY control clockwise until a 
trace appears. Continue to adjust the ST ABILITY control un
til a stable display is obtained. 

Although the synchronization signal source is selected 
with the TRIGGER SELECTOR (black knob) control, the slope 
cannot be selected. Also you cannot use the PRESET position 
of the STABILITY Control in this mode. 

Free-Running Sweep Operation 

In the usual oscilloscope application, the sweep is trig
gered or synchronized by the input waveform. However, in 
some applications it may be more desirable to reverse the 
process and initiate the input waveform through use of a 
periodically recurrent waveform from the oscilloscope. In 
this type of application the sweep is caused to free-run and 
an output from either the +GATE OUT or SAWTOOTH 
OUT connectors is used to trigger or synchronize the input 
waveform. (See Fig. 2-6). 

The sweep can be made to free run with any setting of 
the TRIGGER SELECTOR (black knob) switch by turning 
the STABILITY control fully clockwise. In all positions of the 
TRIGGER SELECTOR (red knob) switch except AUTOMATIC 
the number of sweeps per second is determined by the set
ting of the TIME/DIV controls. In the AUTOMATIC posi
tion, the sweep repetition rate remains at approximately 
50 sweeps per second regardless of the setting of the TIME/ 
DIV control. 

In addition to providing the means of controlling an ap
plied waveform, a free-running sweep also provides a con
venient reference trace on the oscilloscope screen without 
requiring an input signal. This trace can then be used to 
position the sweep or to establish a voltage reference line. 

Sweep Magnification 

To magnify a particular part of a display, pos1t1on that 
portion of the display with the HORIZONTAL POSITION 
control so that it appears near the center of the graticule. 
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Output of the external 
equipment is applied 
to the Oscilloscope 
input. 

Free-running sweep 

are connected to the external 
equipment. 

Equipment to be triggered 
or synchronized by the 

Oscilloscope. 

Fig. 2-6. Using the Gate or Sawtooth Output waveforms to syn
chronize or trigger external equipment. 

Then turn the DISPLAY control to MAG. pos1t1on. That part 
of the display which formerly occupied the middle section 
of the graticule will now be expanded. The apparent time 
calibration of the X (sweep) axis will be equal to the setting 
of the TIME/DIV control divided by 5. 

External Horizontal Deflection 

In some instances it may be necessary to deflect the beam 
horizontally by means of an externally derived waveform, 

UNMAGNIFIED WAVEFORM 

DISPLAY : ,' 
('. 

NORM. MAG.: , 0 ;--+. -+--+-,,oh ~~-- -\~~ 

' < \ 

i 

L_ 
MAGNIFIED WAVEFORM 

JJR-?nl·.33 

Fig. 2-7. Effects of the Sweep MAGNIFIER control. 
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rather than by means of the internal sweep. To accomplish 
this, set the DISPLAY switch to EXT. and connect the source 
of the waveform to the HORIZ. IN connector. Set the VARI
ABLE for the desired amount of horizontal deflection. 

Output Waveform 

The SAWTOOTH OUT waveform starts at about ground 
and rises linearly to a peak amplitude of about 150 volts. 

The start and duration of the rising part of the sawtooth 
coincides with the start and duration of the horizontal 
sweep on the crt. The rate at which the sawtooth rises 1s 
determined by the setting of the TIME/DIV control. 

A positive rectangular waveform is available at the + 
GATE OUT connector. This waveform starts at ground and 
rises to about 20 volts. The starting time and duration of 
each pulse coincides with the starting time and duration of 
the positive-going part of the sawtooth available at the 
SAWTOOTH OUT connector. 

AUXILIARY FUNCTIONS 

Calibrator 

The calibrator provides a convenient source of square 
waves of known amplitude at a frequency of approximately 
1 kc. The square-waves are used primarily to adjust probes 
and to verify the calibration of the vertical deflection system 
of the oscilloscope. 

Calibrator square-waves are adjustable from .05 volts 
peak to peak, to 100 volts peak to peak, in 11 steps. The 
VOLTS PEAK TO PEAK knob controls the full range of 11 
outputs, ranging in steps from .05 volts to 100 volts. 

The peak to peak calibrator voltage is within 3 percent of 
the CALIBRATOR switch setting when the output is connected 
to a high impedance load. 

Intensity Modulation 

The crt display of the Type 316 Oscilloscope can be in
tensty modulated by an external signal to display additional 
information. This is done by disconnecting the grounding 
strap from the CRT CATHODE connector at the rear of the 
instrument and connecting the external signal to this terminal. 

When you wish to make very accurate time measurements 
from the crt display, you can intensity modulate the beam 
with time markers presented on the screen. A positive signal 
of approximately 25 volts is required to cut off the beam 
from normal intensity. 

Direct Connection to CRT Deflection Plates 

The vertical deflection plate pins are located on the side 
of the crt neck. The horizontal deflection plate pins are 
located on the top. In some applications, it is advantageous 
to connect a signal directly to either one or both sets of 
these deflection plate pins-bypassing the internal oscillo-

®®! 



scope amplifiers. Maintain the average de voltage on the 
deflection plates between + 150 and 200 volts. If the volt
age is not within this range, the crt display may become 
defocused. 

PLATES 

Fig. 2-8. Connecting to the crl deflection plates by AC coupling. 

For de coupling, it is necessary to supply pos1t1oning volt
ages from the signal source. These voltages should fall 
within the + 150 to +300 volt range. When de coupling 
the signal to the deflection plates, you should tape the ends 
of the wires you have removed from the crt pins. This pre
vents shorting to the chassis and damage to the amplifier. 
The external signal source is then connected to the crt. 

In many applications, it is advantageous to use ac 
coupling. This is necessary for those signals which cannot be 
made to have the right de voltage. Positioning is controlled 
through the vertical amplifier with its normal positioning 
control. 

The usual direct deflection application is to make use of 
the ultimate rise-time capability of the crt in the oscillo
scope. This requires careful connection to the deflection 
plates from coaxial cables through damping resistors, and 
physically small coupling capacitors. These leads should 
be set close to the crt pins, should be short, and should be 

®® 

Operating Instructions-Type 316 

rigid. Tie down the coax so that a pull on the coax will 
not break the crt. 

Referring to Fig. 2-8, connect the damping resistor to the 
coax center conductor. Connect the other damping resistor 
to the coax outer conductor. The size of the damping resis
tors will depend upon the coaxial line impedance, the lead 
lengths, and the coupling capacitor type. The best value is 
found by passing a fast-rise signal through the coax and 
adiusting the resistance until the display is iust short of 
overshoot. A good starting value is 68D for a 52-D coaxial 
cable. No damping resistors are needed for cables with 
impedance above approximately 200 n. 

In order to realize the desired amount of deflection sen
sitivity in the Type T316 Cathode Ray Tube, the deflection 
plates have been placed as close as possible to the path 
of the electron beam. As a result, a small amount of current 
will flow in the deflection plate circuits. This current flow 
varies nonlinearly with the beam position, increasing rapidly 
in that plate toward which the beam is positioned. In the 
Type 316 oscilloscope, the effects of these currents are neg
ligible. However, if the resistance is increased, these currents 
can cause obiectionable voltage drops. For values of 
resistance greater than 110 k for the leak resistor, you may 
experience some difficulty from the current collected on the 
deflection plates. Some defocusing or distortion may be 
evident. These effects are most noticeable when the display 
is positioned close to the limits of the crt graticule. 

The low frequency response required will determine the 
size of the coupling capacitor needed. The formula for the 
size of the coupling capacitor 1s 

C=----
2 7T RF 

where R is the leak resistor, and F is the desired low
frequency cutoff. For example, to find the coupling capac
itor needed when the low frequency cutoff is 1600 cps and 
the leak resistor is l 00 k, take the reciprocal of 2?TRF. The 
Coupling capacitor is .001 ,uf. 

The coupling capacitor should be spaced about ¼" to 
%" from the damping resistor, and should be of the ceramic 
disc type, or equivalent, to preserve the fast-rise capability 
of the Type T3l 6 crt. 
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'fig. 2-9. Functions of the Type 316 Oscilloscope front panel controls. 
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General 

The Type RM16-RS16 Oscilloscope is an extremely versa
tile instrument which is adaptable to a great number of 
applications. However, to make full use of the instrument, 
it's important that you understand the operation and func
tion of the various controls. This section of the manual is 
designated to give you this information. 

PRELIMINARY INSTRUCTIONS 

Cooling 

A fan maintains safe operating temperature in the Type 
RMl 6-RSl 6 by circulating filtered air over the rectifiers and 
other components. When in operation, the instrument must 
be placed so that the air intake at the back is clear of 
any obstruction that might impede the flow of air. Side 
panels should also be in place for proper air circulation. 
The air filter should be kept clean, in accordance with 
cleaning instructions found in the Maintenance Section of 
the manual. 

Under no circumstances should your Type RM 16-RSl 6 
oscilloscope be operated without the fan running. Without 
the fan, inside temperature of the oscilloscope will rise to 
a dangerous level in five or ten minutes. In this event, the 
thermal cutout switch will disconnect the power and keep it 
disconnected until the temperature drops to a safe level. 

Power Requirements 

Unless tagged otherwise, this instrument is connected at 
the factory for operation at 117 volts. However, provisions 
are made for easy conversion to other voltages. 

TRANSFORMER PRIMARY CONNECTIONS 

LINE VOLT- NOMINAL CONNECT JUMPER WIRE 
AGE OPERAT- LINE OR WIRES BETWEEN 
ING RANGE VOLTAGE TERMINALS AS FOLLOWS 

110 to 117 110 3 to 4 and 5 to 6 
105 to 125 117 2 to 4 and 5 to 7 

112 to 130 124 1 to 4 and 5 to 8 
200 to 234 220 3 to 6 
210 to 250 234 2 to 7 
224 to 260 248 1 to 8 

SECTION 3 

OPERATING 
INSTRUCTIONS 

Fan Connections 

The cooling fan is powered by a 117-volt ac motor. If 
the instrument is converted to operate from a 234-volt line, 
a change in the fan wiring must be made so that it operates 
from a 117-volt source. 

The power connections for the fan are terminated on a 
ceramic strip in front of the fan. The correct connections 
for 100 to 130 volt operation are shown in Figure 3-1. To 
connect the fan for 400 to 260 volt operation, move the 
left-hand fan lead from the first slot to the second. 

Fig. 3-1. Fan connections for 110, 117, or 124 nominal line volts. 
For 220, or 234 or 248-volt operation move upper fan lead down 
one notch. 

Fuse Data 
Use only the recommended fuses for maximum over

current protection. See your parts list. 

OSCILLOSCOPE OPERATION INFORMATION 

Initial control settings. 
Set the oscilloscope controls as follows: 
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FOCUS 

INTENSITY 

POWER 

VOL TS/DIV. (black knob) 

VARIABLE VOLTS/DIV 
(red knob) 

AC-DC 

TRIGGER SELECTOR 
(black knob) 

TRIGGER SELECTOR 
(red knob) 

STABILITY 

TRIGGERING LEVEL 

DISPLAY 

TIME/DIV. 
(black knob) 

centered 

full left (counterclockwise) 

ON 

5 

CALIBRATED 
(full right) 

AC 

+INT. 

AUTO. 

PRESET 

full right or full left 

NORM. 

.5 MILLISEC 
(black numbers) 

VERTICAL POSITIONING 

HORIZONTAL POSITIONING 

CALIBRATOR 

centered 

centered 

10 

Focus and Astigmatism Controls 

The FOCUS and ASTIGMATISM controls operate in con
junction with each other to allow you to obtain a sharp, 
clearly defined display. To adjust the FOCUS and ASTIG
MATISM controls, put a signal in from the CAL OUT con
nector of about two major divisions. Now with the FOCUS 
and ASTIGMATISM controls adjust the displayed waveform 
for the sharpest vertical and horizontal trace lines available. 
The area of the display you should observe, is an area two 
divisions high and two divisions wide with its center where 
the center vertical and horizontal lines of the graticule 
meet. Keep the intensity at a level just high enough for 
you to see the waveform, during this adjustment. If you 
are using a green filter on your scope, make sure the adjust
ment is done at an intensity high enough to be seen through 
the filter. 

Intensity Control 

The INTENSITY control is used to adjust the brightness 
of the oscilloscope display. This permits you to compensate 
for changes in brightness resulting from changes in the 
sweep triggering rate. The INTENSITY control is rotated 
clockwise to increase brightness and counterclockwise to 
decrease it. Be careful when you use the INTENSITY control 
that the brightness is not turned up to where it will per
manently damage the face of the cathode-ray tube. If 
brightness is turned up to the point where a halo forms 
around the spot, it should be turned down immediately. 

Graticule Illumination Control 

The graticule used with the Type RM16-RS16 Oscilloscope 
is accurately marked with l O horizontal and 8 vertical divi
sions. These graticule markings allow you to make time 
and voltage measurements from the oscilloscope screen. 
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The graticule is illuminated by two lamps located at the 
top edge of the graticule. 

Graticule illumination is adjusted by the SCALE ILLUM. 
control located just under the oscilloscope screen. Rotating 
the control clockwise increases the brightness of the grati
cule markings, and turning it counterclockwise decreases 
brightness. 

As a general rule, white graticule lines are superior to 
red for photographic purposes. Where it is desired to 
photograph a display, it may be desirable to remove the 
red plastic inserts from the graticule so the lines will appear 
white. Where the volume of photographic work warrants it, 
you may want to obtain a clear graticule from your Tek
tronix Field Engineer. 

Positioning Controls 

Two controls are used with the Type RM16-RS16 for posi
tioning the trace on the oscilloscope screen. One control 
is used to set horizontal positioning of the trace. This is 
located on the front panel of the instrument. The second 
control is used to set vertical positioning, and is located 
on the front panel of the scope. 

The HORIZONTAL POSITION control causes the trace to 
move to the right when it is rotated in the clockwise direc
tion and to the left when rotated counterclockwise. 

The vertical positioning control has enough range to 
allow the trace to be positioned completely off the top 
or bottom of the screen or anywhere in between. The 
trace moves up when the control is turned clockwise and 
down when the control is turned counterclockwise. 

Input Signal Connections 

The electrical waveform to be observed is applied to 
the input connector. The waveform is then connected 
through the vertical-deflection system of the oscilloscope 
to cause the spot to be deflected vertically and to trace 
out the waveform on the screen of the crt. The vertical 
size of the displayed waveform is adjusted with the 
VOLTS/DIV. switch. The VOLTS/DIV. switch is an accurately 
calibrated control which, when used with the graticule, 
allows you to make precise voltage measurements from 
the displayed waveforms. 

Certain precautions must be taken when you are con
necting the oscilloscope to the input signal source to insure 
that accurate information is obtained from the oscilloscope 
display. This is particularly true when you are observing 
low-level signals or waveforms containing high or extremely 
low frequency components. For applications where you are 
observing low-level signals, unshielded input leads are 
unsatisfactory because they tend to pick up stray signals 
which produce erroneous oscilloscope displays. Shielded 
cables should be used whenever possible, with the shield 
connected to the chassis of both the oscilloscope and the 
signal source. Regardless of the type of input lead used, 
keep them as short as possible. 

Distortion of the input waveform may result if very low
frequency input signals are ac coupled into the oscilloscope, 
if high-frequency waveforms are not properly terminated, 
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or if the input waveform contains high-frequency compon
ents which exceed the passband of the oscilloscope. You 
must be aware of the limitations of the instrument. 

In analyzing the displayed waveform, you must consider 
the loading effect that the oscilloscope has on the input 
signal source. In most cases this loading effect is negligible, 
but in some applications, loading caused by the oscilloscope 
may materially alter the results obtained. In such cases 
you may want to use a probe to reduce the amount of 
loading. 

Vertical-Amplifier Operation 

Coupling 

It is sometimes unnecessary or undesirable to display the 
de level of the waveform. In the AC position of the AC-DC 
switch, a capacitor in series with the input blocks the de 
component of the waveform so that only the ac component 
is displayed. 

Deflection Sensitivity 

The VOL TS/DIV. switch inserts frequency-compensated 
attenuators ahead of the amplifier. The VARIABLE control 
provides continuous adiustment of the deflection sensitivity 
(2.5 to 1 attenuation ratio) between the values indicated by 
the VOLTS/DIV. switch. The VARIABLE control must be 
clockwise against the stop for the sensitivity to be as indi
cated by the VOLTS/DIV. switch. The UNCALIBRATED 
light indicates when the VARIABLE control is not fully clock
wise. 

VARIABLE A TTEN. Balance Adjustment 

After the scope has been in use for a period of time 
you will notice that the trace will change position as the 
VARIABLE control is rotated. This is caused by tube aging 
and the resultant shift in operating potentials. To correct 
this condition rotate the VARIABLE control back and forth 
and adjust the VARIABLE A TTEN. BAL control until the 
trace position is no longer affected by rotation of the VARI
ABLE control. 

Use of Probes 

Occasionally, connecting the input of an oscilloscope to 
a signal source loads the source enough to adversely affect 
both the operation of the source and the waveform dis
played on the oscilloscope. When this occurs, both capaci
tive and resistive loading due to the oscilloscope can be 
reduced to a negligible value by using an attenuator probe. 

In addition to providing isolation of the oscilloscope from 
the signal source, an attenuator probe also decreases the 
amplitude of the displayed waveform by the attenuation 
factor of the probe. Use of a probe allows you to increase 
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the vertical deflection factors of the oscilloscope to look 
at large amplitude signals which are beyond the normal 
limits of the oscilloscope. Signal amplitudes, however, must 
be limited to the maximum allowable value of the probe 
used. 

Before using a probe, you must check (and adjust if neces
sary) the compensation of the probe to prevent distortion of 
the applied waveform. To adiust the probe compensation, 
place the DISPLAY switch at NORMAL (Xl ), the TRIGGER 
SELECTOR (Red knob) switch at AUTO, and the TRIGGER 
SELECTOR (Black knob) switch at +INT. Turn up the inten
sity until the trace is visible and connect the probe tip 
to the CAL OUT connector. Set the CALIBRATOR for 2 
maior divisions of displayed signal. Set the TIME/DIV. 
switch to display approximately 3 or 4 cycles of the Cali
brator waveform and adjust the probe compensation control 
to obtain flat tops on the displayed Calibrator square 
waves as shown in Fig. 3-2. 

The method of setting the compensation control depends 
on the probe in use. If your oscilloscope is equipped with 
a Type PSl0A Probe, compensation is by means of a screw
driver adjustment through the hole near the nose end of 
the probe body. If a P6000 type probe is used, it is neces
sary to first unlock the Locking Sleeve by turning it counter
clockwise. The probe is then compensated by rotating the 
probe body while watching the oscilloscope display for the 
desired waveform. When compensation is completed, care
fully turn the Locking Sleeve clockwise to lock it without 
disturbing the adiustment of the probe. 

If a P6017 type probe is used it can be compensated by 
adjusting the capacitor mounted in the box which will be 
near the coax fitting for the scope. The capacitor can be 
reached through the hole in the box. See Fig. 3-2 for the 
different probes. 

HORIZONTAi.. DEFLECTION SYSTEM 

Trigger Operation 

For most uses of the oscilloscope a stable display of 
some waveforms is required. To accomplish this the oscillo
scope can be operated so that the horizontal sweep starts 
at a given point on the displayed waveform. This is known 
as "triggered" operation. For the present, we wil I refer 
to the starting of the sweep, at the left side of the graticule, 
as "triggering" the sweep. 

Triggered operation is useful for observing a waveform 
which may occur only once, or which may occur at random 
intervals. For these uses, the oscilloscope can be used in 
such a way that each horizontal sweep is triggered by some 
waveform other than the one being observed, but which 
bears a time relationship to the observed waveform. 

The waveform used to start the horizontal sweep is 
called the "triggering signal", whether it is the waveform 
being observed, or some other waveform. The instructions 
that follow tell you how to select this signal. They also 
contain information on triggering according to various 
modes, depending on the nature of the triggering signal. 
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Fig. 3-2. When compensating the probe, it is adjusted to obtain an undistorted presentation of the calibrator square-wave. 

Selecting the Triggering Signal 

l. To trigger the sweep from the waveform being ob
served, set the black TRIGGER SELECTOR knob to INT. 
(+or-). 

2. To trigger the sweep from the power line wave (as in 
the case when observing a waveform which has a time 
relationship to the powerline wave), set the black TRIGGER 
SELECTOR knob to LINE (+ or -). 

3. To trigger the sweep from some extern a I wave-form 
(one having a time relationship to the waveform being 
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observed), connect the source of the triggering signal to the 
TRIGGER INPUT connector and set the black TRIGGER 
SELECTOR knob to EXT. (+ or -). 

Refer to Fig. 3-3 for a complete pictorial presentation of 
the various triggering source options. 

Selecting the Triggering Slope 

The horizontal sweep can be triggered on either the rising 
(+ slope) or falling (- slope) portion of the triggering 
waveform as determined by the position of the TRIGGER 
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Displayed Waveform 

Line-Frequency Waveform External Triggering Waveform 

Int . 

• Black 

Trigger Selector 
~-----1.ine Ext.------,.... 

(Slope) Trigger 
Input Connector 

Oscilloscope 
Sweep Starting 

Circuits 

Fig. 3-3. The triggering signal is selected from three possible sources with the TRIGGER SELECTOR (black knob). 

SELECTOR switch. When the switch is in one of the + 
positions, the sweep is triggered on the rising portion of 
the triggering waveform; when the TRIGGER SELECTOR 
switch is in one of the - positions, the sweep is triggered 
on the falling portion of the waveform. (See Fig. 3-4). 

In many applications the triggering slope is not important, 
since triggering on either slope will provide a display which 
is suitable to the application. However, in many other 
cases such as pulse measurements, the triggering slope is 
very important. If, while using a fast sweep, you wish to 
see the rise of a pulse, it will be necessary for you to trigger 
the sweep on the rising portion of the waveform by 'placing 
the TRIGGER SELECTOR (black knob) switch in one of the 
+ positions. To observe the fall of a pulse at a fast sweep 
rate, it will be necessary to trigger the sweep on the 
falling portion of the waveform by placing the TRIGGER 
SELECTOR (black knob) switch in one of the - positions. 
In either case, selection of the wrong triggering slope will 
make it impossible for you to see the portion of the wave
form you want to check. 

Using the STABILITY and TRIGGERING LEVEL 
Controls 

Triggered operation in oil modes except AUTOMATIC 
and HF SYNC will require proper setting of the ST ABILITY 
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and TRIGGERING LEVEL controls. The TRIGGERING LEVEL 
control has no effect in either AUTOMATIC or HF SYNC 
modes. 

The STABILITY control has a PRESET position at the fully 
counterclockwise setting of the control. This position permits 
proper triggering in many applications without necessitating 
additional adjustment of the STABILITY control. If it becomes 
difficult or impossible for you to obtain proper triggering 
with the ST ABILITY control at PRESET, you must then adjust 
the control. This is done with the TRIGGERING LEVEL 
control fully counterclockwise. The STABILITY control is 
rotated clockwise from the PRESET position until a trace 
appears on the screen. The proper STABILITY setting for 
a triggered display is then obtained by turning the knob 
slowly counterclockwise until the trace just disappears. 

The TRIGGERING LEVEL control should then be turned 
slowly toward the O position until a stable display appears 
on the screen. The TRIGGERING LEVEL control also deter
mines the exact point on the triggering waveform where 
triggering of the sweep occurs. Turning the control clock
wise causes the sweep to trigger at more positive points 
on the waveform, while turning the control counterclock
wise causes the sweep to trigger at more negative points. 
If the displayed waveform is vertically centered under the 
graticule, setting the TRIGGERING LEVEL control at O will 
cause the sweep to start at approximately the mid-voltage 
point of the waveform, except in DC mode. 
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Oscilloscope Display 

Slope 

+o-+ Slope------------- L \. / I 
/ 

"r--... l I, T 

Black 
ger Selector 

Input Waveform 

Slope 

Sweep Triggered on + Slope 

Oscilloscope Display 

1 - -+o-- Slope ,L ...--.\ . ,V"" l 
1"-- ""'- l 1'.._ 

Sweep Triggered on - Slope 

Fig. 3-4. Effects on the oscilloscope display produced by + and - settings of the TRIGGER SELECTOR (black knob). 

Selecting the Triggering Mode 

After selecting the triggering source and triggering slope, 
it is next necessary to select the triggering mode which 
will allow you to obtain the desired display. Four trigger
ing modes are available. In the Type RM 16-RSl 6, they are 
DC, AC, AUTOMATIC and HIGH FREQUENCY SYNC. 

Each of the triggering modes is designed to provide stable 
triggering from a certain type of waveform. For most appli
cations however, several of the triggering modes will work 
equally well. For applications of this type, the triggering 
mode used is purely a matter of choice. The primary thing 
to consider in choosing the triggering mode is whether or 
not it allows you to obtain the display you want. 

To determine the best mode of operation for a particular 
application, it is usually best to try each triggering mode 
in the application. The AUTOMATIC mode should be tried 
first since this triggering mode provides stable triggering 
in most applications without the necessity of setting the 
STABILITY or TRIGGERING LEVEL controls. If the AUTO
MATIC mode does not provide the desired display, it will 
then be necessary for you to try one or more of the other 
triggering modes. 

AUTOMATIC Triggering Mode 

The AUTOMATIC mode is most frequently used because 
of its ease of operation. This mode is useful in obtaining 
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stable triggering from waveforms with frequencies of from 
approximately 60 cycles to 2 megacycles. The principal 
advantage of this type of operation is that it is not neces
sary to adjust either the STABILITY or TRIGGERING LEVEL 
controls to obtain a stable display. This permits you to 
observe a large number of waveforms with different shapes 
and amplitudes without adjusting any of the triggering con
trols. In the absence of a triggering signal, the sweep con
tinues to run to provide a convenient reference trace on the 
oscilloscope screen. 

The AUTOMATIC triggering mode is selected by placing 
the TRIGGER SELECTOR (red knob) switch in the AUTO. 
position. The triggering source and slope is then selected 
and the input signal is applied to the oscilloscope. No other 
control adjustments are required. Since the TRIGGERING 
LEVEL control has no effect on the display when automatic 
triggering is used, it is impossible to select the point on 
the triggering waveform where the sweep is triggered. 
Each sweep is instead triggered at the average voltage 
point of the waveform. 

DC Triggering Mode 

In the DC mode, the sweep can be triggered from peri
odic signals in the range from de to 5 me. This mode is 
especially useful with trigger signals that change slowly, 
and is also useful when it is desired to trigger at a certain 
point (voltage level) on a waveform with respect to ground. 
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Fig. 3-5. Effects on the oscilloscope display produced by + and - settings of the TRIGGERING LEVEL control. When the TRIGGERING 
LEVEL control is set in the + region, the sweep is triggered on the upper portion of the input waveform; when it is set in the - region, 

the sweep is triggered on the lower portion of the input waveform. The TRIGGER SLOPE control determines whether the sweep is triggered 
on the rising portion or the falling portion of the input waveform. 
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Another application of the DC triggering mode is to 
attain a stable display of a random-pulse train. The aver
age voltage of this type of signal is dependent upon the 
time duration and amplitude of each pulse and the time 
lapse between successive pulses. Since these are variable 
quantities in a random-pulse train, the average voltage will 
also vary. This is likely to cause unstable triggering in the 
AC mode. In the DC mode, however, the circuits are sensi
tive to the instantaneous voltage only. Changes in the 
average voltage do not alter the operation of the circuits. 
As a result, the TRIGGERING LEVEL control can be ad
justed to initiate a sweep whenever a pulse reaches the 
desired voltage. 

AC Triggering Mode 

Selection of the AC triggering mode is made by placing 
the TRIGGER SELECTOR (red knob) switch in the AC posi
tion. This mode provides useful triggering in the frequency 
range of approximately 15 cycles to 5 me. These frequency 
limits vary slightly depending upon the shapes and ampli
tude of the triggering waveform. In the AC mode, triggering 
is unaffected by the de components of the triggering signal 
or by the vertical positioning of the trace. The triggering 
level can be selected to provide the desired display using 
the STABILITY and TRIGGERING LEVEL controls. These two 
controls are set as described for the DC mode. 

HF SYNC Triggering Mode 

The High Frequency Synchronization Mode permits stable 
displays of waveforms with frequencies higher than approxi
mately 5 me. Stability of the display is adjusted with the 
STABILITY control. The TRIGGERING LEVEL control is not 
used. To use the High Frequency Synchronization Mode, 
place the TRIGGER SELECTOR (red knob) switch in the HF 
SYNC position. Turn the STABILITY control clockwise until 
a trace appears. Continue to adjust the ST ABILITY control 
until a stable display is obtained. 

Although the synchronization signal source is selected with 
the TRIGGER SELECTOR (black knob) control, the slope can
not be selected. Also you cannot use the PRESET position 
of the STABILITY control in this mode. 

Free-Running Sweep Operation 

In the usual oscilloscope application, the sweep is trig
gered or synchronized by the input waveform. However, 
in some applications it may be more desirable to reverse 
the process and initiate the input waveform through use of 
a periodically recurrent waveform from the oscilloscope. 
In this type of application the sweep is caused to free-run 
and an output from either the + GATE OUT or SAW
TOOTH OUT connectors is used to trigger or synchronize 
the input waveform. (See Fig. 3-6). 

The sweep can be made to free run with any setting of 
the TRIGGER SELECTOR (black knob) switch by turning the 
STABILITY control fully clockwise. In all positions of the 
TRIGGER SELECTOR (red knob) switch except AUTOMATIC 
the number of sweeps per second is determined by the set
ting of the TIME/DIV. controls. In the AUTOMATIC posi-
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OUTPUT OF THE EXTERNAL 
EQUIPMENT IS APPLIED TO 
THE OSCILLOSCOPE INPUT. 

GATE ORSAWTOOTHWAVE
FORMS ARECONNECTEDTO 
THE EXTERNAL EQUIP
MENT. 

EQUIPMENT TO BE TRIG
GERED OR SYNCHRONIZED 
BY THE OSCILLOSCOPE. 

Fig. 3-6. Using the Gate or Sawtooth output waveforms lo syn
chronize or trigger external equipment. 

tion, the sweep repetition rate remains at approximately 
50 sweeps per second regardless of the setting of the 
TIME/DIV. control. 

In addition to providing the means of controlling an 
applied waveform, a free-running sweep also provides a 
convenient reference trace on the oscilloscope screen with
out requiring an input signal. This trace can then be used 
to position the sweep or to establish a voltage reference 
line. 

Sweep Magnification 

To magnify a particular part of a display, pos1t1on that 
portion of the display with the HORIZONTAL POSITION 
control so that it appears near the center of the graticule. 
Then turn the DISPLAY control to MAG. position. That 
part of the display which formerly occupied the middle 
section of the graticule will now be expanded. The appar
ent time calibration of the X (sweep) axis will be equal 
to the setting of the TIME/DIV. control divided by 5. 

External Horizontal Deflection 

In some instances it may be necessary to deflect the beam 
horizontally by means of an externally derived waveform, 
rather than by means of the internal sweep. To accomplish 
this, set the DISPLAY switch to EXT. and connect the source 
of the waveform to the HORIZ. IN connector. Set the 
VARIABLE for the desired amount of horizontal deflection. 

Output Waveforms 

The SAWTOOTH OUT waveform starts at about ground 
and rises linearly to a peak amplitude of about 150 volts. 

The start and duration of the rising part of the sawtooth 
coincides with the start and duration of the horizontal 
sweep on the crt. The rate at which the sawtooth rises 
is determined by the setting of the TIME/DIV. control. 
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A pos1t1ve rectangular waveform is available at the 
+ GATE OUT connector. This waveform starts at ground 
and rises to about 20 volts. The starting time and duration 
of each pulse coincides with the starting time and duration 
of the positive-going part of the sawtooth available at the 
SAWTOOTH OUT connector. 

AUXILIARY FUNCTIONS 

Calibrator 

The calibrator provides a convenient source of square 
waves of known amplitude at a frequency of approximately 
l kc. The square waves are used primarily to adjust probes 
and to verify the calibration of the vertical deflection sys
tem of the oscilloscope. 

Calibrator square waves are adjustable from 0.05 volt 
peak to peak, to l 00 volts peak to peak, in 11 steps. The 
VOLTS peak-to-peak knob controls the full range of 11 
outpOts, ranging in steps from 0.05 volt to l 00 volts. 

The peak-to-peak calibrator voltage is within 3 percent of 
the CALIBRATOR switch setting when the output is con
nected to a high impedance load. 

Intensity Modulation 

The crt display of the Type RMl 6-RSl 6 Oscilloscope can 
be intensity modulated by an external signal to display 
additional information. This is done by disconnecting the 
grounding strap from the CRT CA THODE connector at the 
rear of the instrument and connecting the external signal 
to this terminal. 

When you wish to make very accurate time measurements 
from the crt display, you can intensity modulate the beam 
with time markers presented on the screen. A positive 
signal of approximately 25 volts is required to cut off the 
beam from normal intensity. 

Dired Connection to CRT Deflection Plates 

The vertical deflection plate pins are located on the side 
of the crt neck. The horizontal deflection plate pins are 
located on the top. In some applications, it is advantageous 
to connect a signal directly to either one, or both sets of 

To Delay Line Output~ 

Damping Resistor 

Leak Resistor 
~ 100 K 

\~~---c::::.. ~~; 
To Signal Source Clips to Deflection Plate Pins 

Fig. 3-7. Connecting lo the er! deflection plates by AC coupling. 
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these deflection plate pins - bypassing the internal oscillo
scope amplifiers. Maintain the average de voltage on the 
deflection plates between + 150 and 200 volts. If the volt
age is not within this range, the crt display becomes de
focused. 

For de coupling, it is necessary to supply positioning 
voltages from the signal source. These voltage~ should fall 
within the + 150 to +300-volt range. When de coupling 
the signal to the deflection plates, you should tape the ends 
of the wires you have removed from the crt pins. This 
prevents shorting to the chassis and damage to the ampli
fier. The external signal source is then connes:ted to the crt. 

In many applications, it is advantageous to use ac 
coupling. This is necessary for those signals which cannot 
be made to have the right de voltage. Positioning is con
trolled through the vertical amplifier with its normal posi
tioning control. 

I 

The usual direct deflection application is to make use of 
the ultimate rise-time capability of the crt in the oscillo
scope. This requires careful connection to the deflection 
plates from coaxial cables through damping resistors, and 
physically small coupling capacitors. These leads should 
be set close to the crt pins, should be short, and should be 
rigid. Tie down the coax so that a pull on the coax will 
not break the crt. 

Referring to Fig. 3-7, connect the damping resistor to the 
coax center conductor. Connect the other damping resistor 
to the coax outer conductor. The size of the damping 
resistor will depend upon the coaxial line impedance, the 
leads lengths, and the coupling capacitor type. The best 
value is found by passing a fast-rise signal through the 
coax and adjusting the resistance until the display is just 
short of overshoot. A good starting value is 68 n for a 
52-n coaxial cable. No damping resistors are needed for 
cables with impedance above approximately 200 n. 

In order to realize the desired amount of deflection 
sensitivity in the Type T316 Cathode-Ray Tube, the deflec
tion plates have been placed as close as possible to the 
path of the electron beam. As. a result, a small amount 
of current will flow in the deflection plate circuits. This 
current flow varies nonlinearly with the beam position, 
increasing rapidly in that plate toward which the beam is 
positioned. In the Type RM 16-RSl 6 Oscilloscope, the effects 
of these currents are negligible. However, if the resistance 
is increased, these currents can cause objectionable volt
age drops. For values of resistance greater than 110 K for 
the leak resistor, you may experience some difficulty from 
current collected on the deflection plates. Some defocusing 
or distortion may be evident. These effects are most notice
able when the display is positioned close to the limits of 
the crt graticule. 

The low frequency response required will determine the 
size 'of the coupling capacitor needed. The formula for the 
size of the coupling capacitor is C= 1 /(21rRF), where R is 
the leak resistor, and F is the desired low-frequency cutoff. 
For example, to find the coupling capacitor needed when 
the low frequency cutoff is 1600 cps and the leak resistor 
is 100 K, take the reciprocal of 21rRF. The coupling capac
itor is 0.001 rf. 

The coupling capacitor should be spaced about ¼" to 
%" from the damping resistor, and should be of the ceramic 
disc type, or equivalent, to preserve the fast-rise capability 
of the Type T316 crt. 
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Fig. 3-8. Functions of the Oscilloscope front-panel controls. 
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VERTICAL-DEFLECTION SYSTEM 

Preamplifier 

The Vertical Amplifier in the Type 316 Oscilloscope re
quires an input signal voltage of 0.1 v, peak-to-peak, to pro
duce one division of calibrated deflection on the crt. In 
order to satisfy this condition, and to make the instrument 
applicable to a wide range of input voltages, a calibrated 
attenuation network and a Preamplifier are incorporated 
into the vertical-deflection system. When the VOLTS/DIV. 
switch (shown on the preamplifier circuit diagram) is in the 
.1 position, the signal is coupled through the Xl network
in which the attenuation is negligible-to the main Vertical 
Amplifier. The Xl network compensates for lead inductance 
in the input circuit. For settings of the VOLTS/DIV. switch 
between .2 and 50, the Attenuators are switched into the 
circuit, either singly or in tandem pairs, so that the input 
voltage to the main Vertical Amplifier is always .1 v for 
each division of the crt deflection when the VARIABLE 
knob is in the CALIBRATED position. 

The Attenuators are frequency-compensated voltage 
dividers. For low-frequency signals they are resistive 
dividers, and the degree of attenuation is propor
tional to the ratio of the resistances. The reason for this is 
that the impedance of the capacitors, at low frequencies, 
is so high that their effect in the circuit is negligible. As the 
frequency of the input signals increases, however, the im
pedance of the capacitances decreases and their effect in 
the circuit becomes pronounced. For high-frequency signals 
the impedance of the capacitances is so low; compared to 
the resistance of the circuit, that the Attenuators become 
capacitive voltage dividers. For these frequencies, the 
degree of attenuation is inversely proportional to the ratio 
of the capacitances. 

The variable capacitor at the input to each Attenuator 
(except for the Xl network) provides a means for adiusting 
the input capacity of the Attenuator to equal that of the 
main Vertical Amplifier. Similarily, C141 provides a method 
of adjusting the input capacity of the Preamplifier. In this 
manner the probe, connected to the INPUT connector, works 
into the same input capacity regardless of the setting of the 
VOLTS/DIV. switch. In the "straight through" (Xl) position, 
the probe works directly into the main Vertical Amplifier, 
so no adjustment is required for this network. 

By means of the AC-DC switch (SWl 01) the signal may 
be either ac-coupled or de-coupled to the Vertical Amplifier. 
In the AC position the signal is coupled through Cl 01; in the 
DC position, Cl 01 is bypassed with a direct connection. 
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SECTION 3 

CIRCUIT 
DESCRIPTION 

When the VOLTS/DIV. switch is in any of the three positions 
marked AC ONLY, the AC-DC switch is electrically removed 
from the circuit and the signal is coupled through Cl 01. 

When working with very small voltages, greater sensitivity 
than furnished by the main Vertical Amplifier may be re
quired or desired. To provide this, the Preamplifier can be 
switched into the circuit by turning the VOLTS/DIV. switch 
to any of the positions marked AC ONLY. The Preamplifier 
is used in conjunction, with either the Xl, the X2 or the X5 
Attenuator, depending on the setting of the switch, and pro
vides three additional ranges of vertical sensitivity. 

The Preamplifier, which has a calibrated signal gain of 
10, consists of a single amplifier stage Vl 54, a cathode 
follower output stage Vl 63B, and a voltage-setting cathode 
follower V163A. The Voltage-Setting C.F. provides a + 175-
volt source for the plate and screen circuits of Vl 54, and for 
the plate of Vl 63B. 

The gain of the Preamplifier is regulated by the setting 
of the PREAMP GAIN ADJ. Rl 54. This control regulates the 
gain of Vl 54 over an approximate range of 7 to 17 by 
varying the degeneration in its cathode circuit. For cali
brated operation, however, this control must be set so that 
the gain is exactly 10. (See Calibration Procedure.) 

High-frequency compensation for the Preamplifier is pro
vided by a series-shunt peaking coil L150, and by series 
peaking coils L157 and L177. L150 and L177 provide a 
means for adjusting the circuit for optimum high-frequency 
response. Rl 57 is included in the grid circuit of Vl 63B to 
prevent parasitic oscillations that might occur. 

Low-frequency accentuation for the Preamplifier is pro
vided mainly by Cl 46A in the plate circuit of Vl 54. To
gether with R146 and R150, this circuit forms a low-frequency 
"boost" network to compensate for the attenuation in the 
cathode circuit, the screen circuit, and the re coupling net
work between the Output C.F. and the Vertical Amplifier. 
The amount of compensation added to the circuit can 
however, be varied with the LOW FREQ. ADJ. control Rl 75. 
(On some instruments this control is called LOW. FREQ. 
COMP.) By adjusting the amount of attenuation to equal 
that of the compensation, low frequency distortion in the 
amplifier is eliminated. 

There are two protective devices incorporated in the de
sign of the Preamplifier. One is the diode Dl 42, which pro
tects the electrolytic capacitor Cl 54 from inverse voltage in 
the event the cathode circuit of Vl 54 should go negative. 
This would occur, for example, if Vl 54 were removed from 
its socket when the power was turned on. The other pro
tective device is the neon lamp Bl 63. This prevents the 
potential between the grid and cathode of Vl 63B from ex-
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ceeding the break-down rating of the tube in the interval 
from the time the instrument is first turned on and the time 
that Vl 63B is warmed up to its operating condition. 

Vertical Amplifier 

The Vertical Amplifier consists of two stages of direct
coupled, push-pull amplification, each preceded by a cath
ode follower. Vl 83 is the signal-input cathode follower when 
the VOLTS/DIV. switch is in any position other than those 
marked AC ONLY {in other words, when the Preamplifier 
is not connected into the circuit). Rl 84, bypassed by Cl 84, 
prevents the grid from drawing excessive current in the event 
the stage should be overdriven. Rl 87 is a suppressor for 
parasitic oscillations. 

The Input Amplifier stage, composed of V214 and V224, 
is a cathode-coupled phase inverter. That is, it converts a 
single-ended input signal to a push-pull output signal. The 
VARIABLE control, located between the two cathodes, regu
lates the gain of the stage over a 2½ to 1 range by varying 
the amount of degeneration in the cathode circuit. 

When the Preamplifier is not connected into the circuit, 
as mentioned previously, the Input Amplifier stage receives 
its signal voltage from Vl 83. The opposite cathode fol
lower, V203, couples a fixed de voltage from the VAR. 
A TTEN BAL. control to the grid of V224. When this control 
is properly set, the cathode voltages at the two Input Am
plifier tubes will be equal and no change in vertical trace 
positioning will occur as a result of any change in the 
setting of the VARIABLE gain control. 

When the Preamplifier is connected into the circuit, by 
turning the VOLTS/DIV. switch to any of the positions 
marked AC ONLY, V203 becomes the signal-input cathode 
follower. This action removes Vl 83 from the signal path by 
returning its grid circuit to ac ground through Cl 82. The 
switching of Input C.F. tubes compensates for the 180-degree 
shift of signal polarity introduced by the Preamplifier. With 
this arrangement, positive-going portions of the input signal 
always produce an upward deflection of the crt beam. 

Vertical positioning of the crt beam is accomplished 
through the action of the VERTICAL POSITIONING control 
R231. This is a dual control, connected between +300 volts 
and ground. It is connected electrically so that as the volt
age between ground and the arm in one increases, the 
voltage between ground and the arm in the other decreases. 
When the potential at the arms of the controls is different 
than at the plate of the tubes to which they are connected, 
current will flow through the limiting resistors R230 and 
R232, and through the plate-load resistors R213 and R227. 
This current, flowing through the plate-load resistors, will 
change the voltage at the plate of the tubes. Rotation of 
the control will therefore cause the plate voltage at one tube 
to increase and the plate voltage at the other to decrease. 
Any change in plate voltage occuring in this stage, due to 
rotation of the VERTICAL POSITIONING control, will be 
reflected as a change in vertical deflection-plate voltage at 
the crt, since direct coupling is used between these two 
points. 

The Input Amplifier stage, as well as all succeeding stages, 
contains high-frequency peaking coils to improve the high
frequency response of the amplifier. However, since direct
coupling is employed throughout, there is no low-frequency 
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loss in the circuit and no low-frequency compensation is 
required. 

The Input Amplifier is coupled to the Output Amplifier by 
the Driver C.F. V233. The GAIN ADJ. control, R244, sets the 
gain of the Output Amplifier to correspond with the front 
panel calibration when the VARIABLE control is turned full 
right to the CALIBRATED position. 

Delay Line 

The output signal from the Vertical Amplifier is coupled 
through the balanced Delay Line to the vertical-deflection 
plates of the crt. The function of the Delay Line is to re
tard the arrival of the waveform at the deflection plates un
til the crt has been unblanked and the horizontal sweep has 
been started. This delay insures that the very "front" of 
fast vertical signals can be observed. Because of the delay 
time and certain other characteristics, irregularities are in
troduced in the crt display when the delay line is mis
adjusted. And it is through analyzing the shape and posi
tion of these irregularities that we are able to effect the 
necessary adjustments. 

So that you will better understand the adjustment pro
cedure {described in the Calibration Procedure, Section 5, 
we have outlined in the paragraphs that follow a brief de
scription of the delay line operation and how it affects the 
crt display. 

Consider the sequence of events when a step function is 
applied to the delay-line input terminals {waveforms A in 
Fig. 3-1). We'll assume for the moment that the delay line 
is in good adjustment except for two variable capacitors 
adjacent to the crt deflection plates. 

One quarter microsecond after the application of the 
step function, the leading edge of the waveform will arrive 
at the crt deflection plates. The crt end of the delay line 
is terminated, and in normal operation the signal energy 
would be dissipated in the terminating resistors. However, 
the misadjustment of the two capacitors creates a slight 
impedance mismatch, resulting in the reflection of a small 
amount of signal energy. This reflected energy travels down 
the delay line toward the input terminals, while, at the 
same time, the original step function is being traced on the 
crt screen. 

The reflected energy reaches the delay-line input ter
minals in 0.25 microseconds (the delay time of the delay 
line) and is once again reflected since there are no ter
minating resistors to absorb the energy (waveform C in 
Fig. 3-1 ). As a result, the reflected energy is present at 
the crt deflection plates 0.5 microseconds (twice the delay
line delay time) after it was initially reflected. This energy 
is manifest in the crt display as an irregularity occuring 0.5 
microseconds after the leading edge of the step function 
(waveform B in Fig. 3-1 ). Because the reflected energy is 
the result of a misadjustment in the delay-line terminating 
network, we call the irregularity on the displayed waveform 
the Termination Bump. For ease of discussion in the follow
ing paragraphs, we shall refer to the lapsed time from 
leading edge to Termination Bump as time T. 

Consider next the affect of a misadjustment located ¼ 
of the delay-line length from the input terminals. Because the 
velocity of propagation is uniform over the length of the 
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The reflected energy is caused initially by a slight mis
adjuslment in the delay-line termination network. As a 
result, the irregularity in the displayed waveform is 
called the Termination Bump. 

Fig. 3-1. Time relationship of delay-line signals. 

delay line, the step function will reach the point of mis
adjustment ¼ of the delay-line delay time after application. 
This is equivalent to 1 /BT. At this point, a small amount of 
energy is reflected back to the input terminals due to the 
impedance mismatch caused by the misadjustment. The 
reflected energy will reach the input terminals 1 /BT after 
being reflected or ¼ T after application of the step-function. 
This means, then, that the reflected energy will reach the 
crt deflection plates ¼ T after the leading edge of the step 
function and will result in a bump located ¼ of the distance 
from the leading edge to the Termination Bump on the dis
played waveform (see Fig. 3-2). 

If the misadjustment of the previous paragraph were 
located elsewhere on the delay-line, it could be shown that 

.,(_ 

0 1/4 1/2 

its relative position between input terminals and termination 
network would correspond to the position of the resulting 
bump on the displayed waveform. It is this characteristic 
of the delay-line that allows us to locate and remedy a 
misadjustment. 

Since the Delay Line is the load for the Vertical Output 
stage, it is elevated above ground by an amount equal to 
the plate voltage of the Output Amplifier stage. R293 and 
R294, in addition to terminating the line, are the plate-load 
resistors for the output stage. 

When internal triggering of the Time Base Generator is 
desired (black TRIGGER SELECTOR knob is in either the + 
or -INT. position), a "sample" of the vertical output signal 
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Fig. 3-2. Relationship of displayed waveform irregularities to delay-line misadjustment. The relative position of an irregularity between the 
start of the display and the Termination Bump corresponds to the relative position of the delay-line misadjustment between the input ter
minals and the terminating resistors. 
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is used to develop the triggering pulse. The "sample" is 
obtained from a tap on a coil at the input to the Delay 
Line. This point provides a signal suitable for good trig
gering action, yet presents minimum loading to the Output 
Stage and the Delay Line. The "triggering" signal is coupled 
to the Time-Base Trigger circuit by the Trigger C.F. V263, 
shown on the Vertical Amplifier circuit diagram. 

HORIZONTAL-DEFLECTION SYSTEM 

Time-Base Trigger 

The function of the Time-Base Trigger circuitry is to de
velop a negative-going triggering pulse to trigger the Time
Base Generator in the proper time sequence. The signal from 
which the negative going triggering pulse is produced may 
emanate from one of three sources, as determined by the 
setting of the TRIGGER SELECTOR switch (black knob) 
SW420. When the switch is in the + or -EXT. position, 
an external signal is employed in the development of the 
triggering pulse. When the switch is in the + or -INT. 
position, the vertical signal itself is used to develop the 
triggering pulse. This was explained at the conclusion of 
the previous section. In the + or -LINE position of the 
switch, a voltage at the power line frequency is used to 
develop the triggering pulse. 

In addition to selecting the source of the triggering 
voltage, switch SW420 (TRIGGER SELECTOR, black knob) also 
arranges the input circuit of the Trigger-Input Amplifier so 
that a negative-going pulse is always produced at the plate 
of V435B regardless of whether the switch is in a + or -
position. 

The Trigger-Input Amplifier V414 is a polarity-inverting, 
cathode-coupled amplifier. The output is always taken from 
the V414B plate, but the grid of either stage may be con
nected to the input-signal source. When the black TRIGGER 
SELECTOR knob is in the - position (EXT., INT. or LINE 
range), the V414A grid is connected to the input-signal 
source. The grid of V414B is connected to a de bias source, 
adjustable by means of the TRIGGERING LEVEL control. 
This bias voltage establishes the quiescent voltage at the 
V414B plate. When the TRIGGER SELECTOR knob is in the 
+ position (for any of the three ranges), the grid of V414B 
is connected to the input-signal source and V414A is con
nected to the bias source. 

The voltage at the grid of V414A and the voltage at the 
plate of V414B are in phase with each other; that is, they 
both go through ac zero in the same direction at the same 
time. Therefore, when the switch is in any of the - posi
tions (the signal applied to the V414A grid), the voltage at 
the plate of V414B is in phase with the input-signal volt
age. By this arrangement, V414A acts as a cathode follower, 
having a gain of approximately unity, and the signal volt
age developed across the cathode resistor becomes the 
input signal to the V414B section. 

When the switch is moved to any of the + positions, the 
V414B grid is connected to the input-signal source. With this 
configuration, the voltage at the plate of V414B will be 
180 degrees out of phase with the input-signal voltage. 
Thus, depending on the setting of the switch (+ or -), the 
V414B plate signal swing may be in phase, or 180 degrees 
out of phase, with the input signal voltage. 
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The Schmitt Trigger consists of V435, A and B, connected 
as a de-coupled multivibrator. In the quiescent state. i.e., 
ready to receive a signal, V435A is conducting and its 
plate voltage is down. This holds the V435B grid below 
cutoff, since the two circuits are de-coupled by the voltage 
divider R435, R436 and R437. With V435B in a state of cut
off, its plate voltage is up; hence no output is being de
veloped. 

A negative-going signal is required at the grid of V435A 
to drive the Schmitt Trigger into its other state in which the 
triggering pulse can be produced. However, the signal 
coupled to the V435A grid is a component of the vertical 
input signal, and therefore contains both negative- and 
positive-going voltages. 

The negative-going portion will drive the V435A grid 
in the negative direction, and the cathodes of both tubes 
will follow the grid down. At the same time the V435A plate 
voltage starts rising, which causes the V435B grid voltage 
to rise. With the grid of V435B going up and its cathode 
going down, V435B starts conducting. The cathodes will 
no longer follow the V435A grid; hence the cathode volt
ages start going up. With the V435A grid down and its 
cathode up, it cuts off. As V435B conducts its plate voltage 
drops, creating a negative step at the output. This transition 
occurs very rapidly, regardless of how slowly the V435A 
grid signal falls. 

When the signal at the grid of V435A starts in the posi
tive direction, just the opposite will occur. That is, V435A will 
start conducting again, V435B will be cutoff, and the cir
cuit will revert to its original state with the V435B plate 
voltage up. This completes the negative step voltage output 
from the Schmitt Trigger circuit. 

The operation of the Schmitt Trigger circuit is exactly 
the same for both + and - positions of the black TRIGGER 
SELECTOR knob. However, since there is a reversal in signal 
polarity-between these two settings-triggering will occur 
at different points with respect to the signal being observed. 
For example, when the switch is in the + position, triggering 
will occur during the positive slope of the waveform. Con
versely, when the switch is in the - position, the trace will 
start when the waveform is going in the negative direction. 

The TRIGGER SELECTOR switch with the red knob, SWl 40, 
selects the type, or mode of triggering. In the DC position, 
the vertical-input signal is de-coupled from the Trigger C.F. 
to the Trigger-Input Amplifier, which in turn is de-coupled 
to the grid of V435A. R422 isolates the output circuit of 
V414B from the capacitance of the switch; R424 isolates the 
grid circuit of V435A from the switch. 

In the AC position of the switch, capacitor C407 is con
nected into the input circuit; this, of course, removes any de 
component of the input waveform. The Trigger-Input Ampli
fier, however, is still de-coupled to the Schmitt Trigger stage. 

In the AUTO. position of the switch, the Schmitt Trigger is 
converted from a bistable configuration to a recurrent con
figuration. This is accomplished by coupling the grid circuit 
of V435B to the grid circuit of V435A via R431. In addition, 
the de-coupling between the Trigger-Input Amplifier and the 
Schmitt Trigger is removed when the switch is in this posi
tion. 

The addition of R431 to the circuit causes the Schmitt Trig
ger to free-run in the absence of a vertical-input signal. For 
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example, assume the grid of the V435A section is just being 
driven into cutoff. The voltage at the plate of V435A starts 
to rise, carrying with it the grid voltage of V435B. The grid 
of V435B is coupled to the grid of V435A through R431 and 
R424. This causes the grid voltage of V435A to start rising. 
The time constant of the re network R431, R424 and C423 
is such that it takes about .01 second for the V435A grid 
voltage to rise exponentially from its starting point, below 
cutoff, to a value where plate current can flow. 

As V435A starts to conduct, its plate voltage drops, which 
in turn lowers the voltage at the V435B grid. The voltage 
at the V435A grid then starts dropping exponentially toward 
cutoff. When the grid of V435A reaches cutoff again, the cir
cuit has completed one cycle of its approximately SO-cycle 
triangular waveform. 

The range of voltage at the grid of V435A, between 
V435A cutoff and V435B cutoff, is about 3 volts when the 
circuit is used in the AUTO. mode (this is increased from 
about 0.5 volt, for the AC or DC mode, by the addition or 
R431 to the circuit). Since the V435A grid is never more 
than 3 volts from cutoff, a triggering signal with a peak-to 
peak amplitude of 3 volts or more can drive the grid to 
cutoff at any time and produce a trigger output. Smaller 
signals can also produce a trigger output, but only if they 
occur at a time when the sum of the signal voltage and the 
triangular grid voltage is sufficient to drive the V435A grid 
to cutoff. However, the duty cycle of operation is somewhat 
reduced when smaller triggering signals are being received. 

With the circuit configuration just described, the horizontal 
sweep can be triggered with repetitive signals, over a wide 
range of frequencies, without readjustment. When not receiv
ing triggers, the sweep continues at a SO-cycle rate. Thus, 
in the absence of any vertical signal, the sweep generates 
a base line which indicates that the oscilloscope is adjusted 
to display any signal that might be connected to the vertical
deflection system. 

When switch SW410 is in the HF SYNC position, the Time
Base Trigger circuits are bypassed and the input "triggering" 
signal is applied directly to the Time-Base Generator. This 
signal now acts as a synchronizing signal, superimposed on 
the holdoff waveform (to be discussed in the section that 
follows). This synchronizes the Time-Base Generator at a 
submultiple of the triggering-signal frequency. This mode is 
useful for input signals in the range from 5 megacycles to 
15 megacycles. 

Time-Base Generator 

The Time-Base Trigger produces a negative-going wave
form which is coupled to the Time-Base Generator. This 
waveform is differentiated in the grid circuit of V25A to 
produce a sharp negative-going triggering pulse to trigger 
the Time-Base Generator. Positive-going pulses are also pro
duced in the differentiation process, but they are not used 
in the operation of the Time-Base Generator. 

The Time-Base Generator consists of three main circuits: 
a Bistable Multivibrator, a Miller Runup Circuit, and a Hold
Off Circuit. The Bistable Multivibrator consists of V25A, 
V35B and the cathode follower V25B. The essential com
ponents in the Miller Runup circuit are the Miller Tube 
V61 B, the Runup C.F. V61 A, the On-Off Diodes V52, the 
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Timing Capacitor Cl 60 and the Timing Resistor Rl 60. The 
Hold-Off Circuit consists of the Hold-Off Divider V83A, the 
Hold-Off C.F. V83B, the Hold-Off capacitor Cl 80 and the 
Hold-Off Resistor Rl 81. 

In the quiescent state, V25A is conducting and its plate 
voltage is down. This cuts off V35B through the cathode 
follower V25B, the voltage divider R26-R27, and the cathode 
resistors, R28 and R29. 

The quiescent state of the Miller Tube is determined by a 
de network between plate and grid. This network consists 
of the neon lamp B75, the Run up C.F. V61 A, and the On-Off 
Diodes V52. The purpose of the de network is to establish 
a voltage at the plate of the Miller Tube of such a value 
that the tube will operate above the knee, and thus over 
the linear region, of its characteristic curve. 

In the quiescent state, the grid of the Miller Tube rests at 
about -2 volts. There is about a 1 ½-volt drop in the 
Runup On-Off Diodes, about 18.5 volts bias on the Runup 
C.F., and about a 55-volt drop across the neon lamp. This 
establishes a quiescent voltage of about +33 volts at the 
plate of the Miller Tube. 

If the STABILITY control is now advanced, making the 
grid of V25A more negative, a point will be reached where 
a negative-going triggering pulse from the Schmitt Trigger 
stage will cause the Bistable Multivibrator to switch rapidly 
to its other state. That is, V25A will be cutoff and V35B 
will start to conduct. As V35B conducts, its plate voltage, 
and the voltage at the diode plates, drops. As a result the 
diodes are cutoff, which permits the grid of the Miller Tube 
and the cathode of the Runup C.F. to seek their own volt
ages. Any spiking that may occur, during this transition 
period, is attenuated by the R52-C52 network. 

As there is no diode conduction at this time, the grid of 
the Miller Tube starts negative, since it is connected to -150 
volts through the Timing Resistor Rl 60. The plate of the 
Miller Tube then starts positive, carrying with it the grid and 
cathode of the cathode follower V61 A This raises the volt
age at the top of the Timing Capacitor C160, which in turn 
raises the voltage at the grid of the Miller Tube and pre
vents it from going over ¾ of a volt negative. The gain of 
the Miller Tube, as a Class A amplifier, is approximately 
200. This means that a 150-volt change in plate voltage 
will maintain the grid voltage constant within three-quarters 
of a volt. 

The Timing Capacitor Cl 60 starts charging with current 
from the -150-volt bus. Since the voltage at the grid of the 
Miller Tube remains essentially constant, the voltage drop 
across the Timing Resistor, and hence the charging current 
through it, remains essentially constant. Thus, Cl 60 charges 
linearly, and the voltage at the cathode of the Runup C.F. 
V61A rises linearly. Any departure from a linear rise in the 
voltage at this point will produce a change in the voltage 
at the grid of the Miller Tube in such a direction as to 
correct for the error. 

The linear rise of voltage at the cathode of V61A is 
used as the sweep time base. Timing Capacitor Cl 60 and 
Timing Resistor Rl 60 are selected by means of the TIME/ 
DIV. switch (SWl 60). The Timing Resistor determines the 
current that charges the Timing Capacitor. By means of the 
TIME/DIV. switch, both the size of the capacitor being 
charged and the current charging the capacitor can be 
selected to cover a wide range of sawtooth slopes (sweep 
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rates). For high-speed sweeps the bootstrap capacitor C72 
helps supply current to charge the stray capacitance at the 
plate of the Miller Tube, which permits the plate voltage to 
rise at the required rate. 

If uncalibrated sweep speeds are desired, the VARIABLE 
TIME/DIV. (red knob) control varies the sweep rate over 
a 2½ to l range. Switch SW65 is ganged with the VARI
ABLE control in such a way that the UNCALIBRATED light 
comes on when the control is turned away from the CALI
BRATED position. 

As explained previously, the sweep rate is determined 
by the timing circuit Cl 60 and Rl 60. The length of the 
sweep is determined by the setting of the SWEEP LENGTH 
control R82. As the sweep voltage rises linearly at the 
cathode of V6l A, there will be a linear rise in voltage at 
the arm of the SWEEP LENGTH control R82. This will in
crease the voltage at the grid and cathode of V83A, and at 
the grid and cathode of V83B. As the voltage at the cathode 
of V83B rises, the voltage at the grid of V25A will rise. 
When the voltage at this point is sufficient to bring V25A out 
of cutoff, the multivibrator circuit will rapidly revert to its 
original state with V25A conducting and V35B cutoff. The 
voltage at the plate of V35B rises, carrying with it the 
voltage at the diode plates. The diode then conducts and 
provides a discharge path for Cl 60 through R37 and R38, 
and through the resistance in the cathode circuit of V6l A 
The plate voltage of the Miller Tube now falls linearly, 
under feedback conditions essentially the same as when 
it generated the sweep portion of the waveform except for 
a reversal of direction. The resistance through which Cl 60 
discharges is much less than that of the Timing Resistor 
(through which it charges). The capacitor current for this 
period wil I therefore be much larger than during the sweep 
portion, and the plate of the Miller Tube will return rapidly 
to its quiescent voltage. This produces the retrace portion 
of the sweep sawtooth, during which time the crt beam 
returns rapidly to its starting point. 

The Hold-Off Circuit prevents the Time-Base Generator 
from being triggered during the retrace interval. 

During the trace portion of the sweep sawtooth the Hold
Off Capacitor Cl 80 charges through V83A, as a result of 
the rise in voltage at the cathode of V83A. At the same 
time, the grid of V25A is being pulled up, through the Hold
Off C.F. V83B, until V25A comes out of cutoff and starts 
conducting. As mentioned previously, this is the action that 
initiates the retrace. At the start of the retrace interval Cl 80 
starts discharging through the Hold-Off Resistor. The time 
constant of this circuit is long enough, so that during the 
retrace interval (and for a short period of time after the 
completion of the retrace) Vl 80 holds the grid of V25A high 
enough so that it cannot be triggered. However, when Cl 80 
discharges to the point that V83B is cut off, it releases con
trol of the grid of V25A and the grid returns to the level 
established by the STABILITY control. The hold-off time 
required is determined by the size of the Timing Capacitor. 
For this reason the TIME/DIV. switch changes the time con
stant of the Hold-Off Circuit simultaneously with the change 
of Timing Capacitors. 

The STABILITY control RlO regulates the de level at the 
grid of V25A. In use, this control is adjusted so that the grid 
voltage is just high enough to prevent the circuit from free
running. Adjusted in this manner, a sweep will only be pro
duced when a negative-going triggering pulse from the 
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Schmitt Trigger can drive the stage into cutoff. For con
venience, a PRESET Stability control can be connected into 
the circuit via switch SWl 0. When in this position a fixed 
negative de voltage is obtained from Rl l and applied to 
the grid of V25A. Where triggering may be critical, how
ever, the variable STABILITY control should be used. 

The positive rectangular pulse appearing at the cathode 
of V25B is coupled through the Unblanking C.F. to the grid 
circuit of the crt. This pulse, whose start and duration are 
coincident with that of the sweep portion of the sawtooth, 
unblanks the crt and permits the trace to be observed. 

The unblanking pulse is also coupled through another 
cathode follower, V43B, to a jack on the front panel labeled 
+GATE OUT. This is a positive pulse, which starts at 
ground and rises to approximately +20 volts. 

The sweep sawtooth voltage at the cathode of V6l A, in 
addition to being coupled to the Horizontal Amplifier, is 
also coupled through the cathode follower V43A to a jack 
on the front panel labeled SAWTOOTH OUT. This provides 
a 150-volt linear rise in voltage, starting at zero volts with 
respect to ground. 

Horizontal Amplifier 

The Horizontal Amplifier consists of an input cathode 
follower, a driver cathode follower, a push-pull amplifier 
and an output cathode follower stage. 

The sweep waveform is coupled to the grid of the Input 
C.F. V3l 3B via the frequency-compensated voltage divider 
R3l0-R3l l. The HORIZONTAL POSITIONING control R3l 4A 
supplies a manually adjustable de voltage to the grid of 
V3l 3B for horizontal positioning of the crt beam. The R3l 5-
C3l 5 network produces a small step at the start of the wave
form at the faster sweep speeds. This step is necessary to 
compensate for the bandpass-limiting effect of the stray 
capacitance in the amplifier. By its application the wave
form will start linearly at the faster sweep speeds. The 
Input C.F. V3l 3B provides the necessary low impedance 
to drive the switch capacitances and the Driver C.F. V3l 3A; 
the Driver C.F. isolates the Output Amplifier from the DIS
PLAY switch. 

In the MAG. position of the DISPLAY switch, the waveform 
is coupled by cathode follower V3l 3A to the Output Ampli
fier stage. This stage, V354A and V37 4A, a cathode-coupled 
phase inverter, converts the single-ended input to a push
pull output. The waveform is then coupled by the Output 
C.F. stage, V354B and V37 4B, to the horizontal-deflection 
plates. The MAG. GAIN ADJ. varies the degeneration in 
the cathode circuit of the Output Amplifier and thus sets the 
gain of the stage. C358 reduces the degeneration at higher 
frequencies and thus compensates the amplifier for faster 
sweep rates. Bootstrap capacitors C350 and C372 also 
improve the response at the faster sweep rates by supply
ing current from the output cathode followers to charge the 
stray capacitance at the plates of the Output Amplifier. 
Neon lamp B300 is connected in the circuit when the DIS
PLAY switch is in the MAG. position to indicate that the 
magnifier circuits are in operation. 

In the NORM. position of the DISPLAY switch the gain of 
the amplifier is reduced by a factor of five by a feedback 
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loop between the cathode circuit of V354B and the grid 
circuit of V313A. This loop consists of R333 shunted by 
(333, and R324 and R325 shunted by (324. The amount 
of feedback, and hence the gain of the amplifier, is adjusted 
by means of R325, the HORIZ. GAIN ADJ. In the normal 
position of the DISPLAY switch (NORM.) both the MAG. 
GAIN ADJ. and the HORIZ. GAIN ADJ. will vary the gain; 
for this reason the MAG. GAIN ADJ. must only be set when 
the DISPLAY switch is in the MAG. position. 

The MAG. REGIS. control R335 adjusts the voltage at the 
grid of V313A to equal the voltage at the cathode of V313B 
when the spot is in the center of the screen and the DISPLAY 
switch is in the NORM. position. This insures that the portion 
of the waveform within the center two graticule divisions, 
will, be expanded the full length of the graticule when the 
DISPLAY switch is set to the MAG. position. 

In the EXT. position of the DISPLAY switch the Driver 
C.F. is connected to an external binding post on the front 
panel marked HORIZ. INPUT. With this arrangement the 
horizontal waveform is obtained from an external source 
rather than from the Time-Base Generator. The HORIZ. INPUT 
A TTEN. control R330 varies the input voltage so that the 
waveform may be adjusted for the desired amplitude. In 
the EXT. position, horizontal beam positioning is provided 
by R314B rather than by R314A. 

POWER SUPPLY 

Plate and filament power for the tubes in the Type 316 
Oscilloscope is furnished by a single power transformer 
T600. The primary has two equal tapped windings; these 
may be connected in parallel for 100- to 130-volt operation, 
or in series for 200- to 260-volt operation. Silicon rectifiers 
are employed for the three separate full-wave, bridge-type, 
power supplies. The three supplies furnish regulated de 
voltages of -150 volts, + 100 volts and +300 volts. The 
+300-volt supply also has an unregulated output of about 
+420 volts for the oscillator tube in the high-voltage supply 
for the crt. It is unnecessary to regulate this supply as the 
high-voltage power supplies have their own regulation cir
cuits. 

Reference voltage for the -150-volt supply is established 
by a gas diode Voltage-Reference tube V609. This tube 
which has a constant voltage drop, establishes a fixed 
potential of about -84 volts at the grid of V606B, one-half 
of a Difference Amplifier. The grid potential for the other 
half of the Difference Amplifier, V606A, is obtained from a 
voltage divider consisting of R616, R617 and R618. R617, the 
-150 ADJ., determines the percentage of total voltage that 
appears at the grid of V606A and thus determines the total 
voltage across the divider. When this control is properly 
adjusted the output voltage is exactly -150 volts. 

Should the loading on the supply tend to change the out
put voltage, the potential at the grid of V606A will change 
in proportion, and an error voltage will exist between the 
two grids of the Difference Amplifier. The error signal is 
amplified by V606B, whose plate is de-coupled to the grid 
of the Series Tube V617B. The error voltage appearing at 
the grid of the Series Tube will change the voltage drop 
across the tube, and hence change the voltage at the plate 
of the tube. This change in voltage at the plate of the 
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Series tube, which will be in a direction to compensate for 
the change in the output voltage, is coupled through the 
rectifiers and (601 A to the output and thus pulls the output 
voltage back to its established value of -150 volts. (614 
improves the ac gain of the feedback loop, and thus in
creases the response of the circuit to sudden changes in 
output voltage. 

The -150-volt supply serves as a reference for the + 100-
volt supply. The voltage divider R641-R642 establishes a 
voltage of essentially zero at the grid of the Amplifier V636. 
If the loading should tend to change the output voltage, an 
error voltage will appear at the grid of the Amplifier. The 
error voltage will be amplified and will appear at the grid of 
the Series Tube V637. The cathode of V637 will follow the 
grid, and thus the output voltage will be returned to its 
established value of + 100 volts. (638 improves the re
sponse of the regulator circuit to sudden changes in output 
voltage. 

A small sample of the unregulated-bus ripple will appear 
at the screen of V636 through R635. This ripple signal ap
pearing at the screen (which acts as an injector grid) will 
produce a ripple component at the grid of V637 which will 
be opposite in polarity to the ripple appearing at the plate 
of V637. This tends to cancel the ripple at the cathode of 
V637, and hence reduces the ripple on the + 100-volt bus. 
This same circuit also improves the regulation of the circuit in 
the presence of line voltage variation. 

The +300-volt supply functions in the same manner as 
the + 100-volt supply. Rectified voltage from terminals 18 
and 19 of the power transformer is added to the voltage 
supplying the + 100-volt regulator to supply power for 
the +300-volt regulator. As mentioned previously, the + 
300-volt supply also provides an unregulated +420-volt 
output or the crt high-voltage supply. 

CRT CIRCUIT 

High Voltage Supply 

A single 60-kilocycle Oscillator circuit furnishes energy 
for the two power supplies that provide accelerating volt
ages for the crt. The Oscillator is the Hartley type, whose 
main components are V810 and the Primary of T800 tuned 
by C811. 

The rectifier circuits are of the half-wave type, with 
capacitor-input filter networks. Separate supplies are re
quired for the grid and cathode circuits in order to provide 
de-coupled unblanking to the grid supply. V822 supplies 
about -1850 volts for the grid of the crt (the actual voltage 
depends on the setting of the INTENSITY control). V832 
supplies -1675 volts for the cathode. With the mean 
potential in the deflection area + 175 volts and the cathode 
at -1675 volts, the accelerating potential for the crt beam 
is 1850 volts. 

In order to provide a constant deflection sensitivity in the 
oscilloscope, and thereby maintain its calibration, it is neces
sary that the accelerating potentials in the crt remain con
stant. This is accomplished by regulating the grid and 
cathode supplies by comparing a sample of the high voltage 
to the regulated -150-volt supply. The "sample" voltage 
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obtained from the arm of R841 (H.V. ADJ.), is applied to 
the grid of V806B; the cathode of this tube is connected 
to the regulated -150-volt supply. The error signal is ampli
fied by V806B and V806A. The output of V806A varies the 
screen voltage of the Oscillator tube, thus controlling its 
output. 

Unblanking 

As mentioned previously, de-coupled unblanking is ac
complished by employing separate high-voltage supplies for 
the grid and cathode. The cathode supply is tied to the 
+ 100-volt supply via the decoupling network R832 and 
C832. The grid supply, on the other hand, is not tied to 
any other supply and is therefore "floating". The un
blanking pulses from the Time-Base Generator are trans
mitted to the grid of the crt via the floating grid supply. 

At the faster sweep speeds the stray capacitance in the 
circuit would make it difficult to move the floating supply 
fast enough to unblank the crt in the required time. To over
come this, an isolation network composed of C822, C826, 
R822 and R826 is employed. The fast leading edge of the 
unblanking pulse, at the faster sweep speeds, is coupled 
directly to the grid of the crt via C826 and C822; the power 
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supply itself is not appreciably moved during this time due 
to the isolating resistors R822 and R826. 

For longer unblanking pulses (at slower sweep speeds) 
the stray capacitance of the circuit is charged through 
R822; this holds the grid at the unblanked potential for the 
duration of the pulse. 

CALIBRATOR 

The Calibrator is a square-wave generator whose ap
proximately 1-kilocycle output is available at a front-panel 
jack labeled CAL. OUT. It consists of a Multivibrator, 
V555A-V573, connected so as to switch the Cathode Follower 
V555B between two operating states-cutoff and conduction. 

During the negative portion of the Multivibrator waveform 
the grid of V555B is driven well below cutoff and the 
cathode rests at ground potential. During the positive portion 
of the waveform the grid of V555B rises to slightly less than 
100 volts. By means of the CAL. ADJ. R566, the grid voltage 
can be adjusted so that the voltage at the CAL. VOLT. 
CHECK jack (cathode) can be set to exactly 100 volts. 

The Calibrator C.F. has a precision tapped voltage divider 
for its cathode resistor. By means of the VOLTS, PEAK TO 
PEAK switch, eleven calibrated voltages from .05 v to 100 v 
are available. 
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VERTICAL-DEFLECTION SYSTEM 

Preamplifier 

The Vertical Amplifier in the Type RM16-RS16 Oscilloscope 
requires an input signal voltage of 0.1 v, peak-to-peak, to 
produce one major division of calibrated deflection on the 
crt. In order to satisfy this condition, and to make the 
instrument applicable to a wide range of input voltages, 
a calibrated attenuation network and a Preamplifier are 
incorporated into the vertical-deflection system. 

When the VOLTS/DIV. switch (shown on the Preamplifier 
circuit diagram) is in the 0.1 position, the signal is coupled 
through the Xl network - in which the attenuation is 
negligible -to the main Vertical Amplifier. The Xl net
work compensates for lead inductance in the input circuit. 
For settings of the VOLTS/DIV. switch between 0.2 and 50, 
the Attenuators are switched into the circuit, either singly 
or in tandem pairs, so that the input voltage to the main 
Vertical Amplifier is always 0.1 v for each division of crt 
deflection when the VARIABLE knob is in the CALIBRATED 
position. 

The Attenuators are frequency-compensated voltage 
dividers. For low-frequency signa Is they are resistive divid
ers, and the degree of attenuation is proportional to the 
ratio of the resistances. The reason for this is that the 
impedance of the capacitors, at low frequencies, is so high 
that their effect in the circuit is negligible. As the frequency 
of the input signals increases, however, the impedance of 
the capacitances decreases and their effect in the circuit 
becomes pronounced. For high-frequency signals the im
pedance of the capacitances is so low, compared to the 
resistance of the circuit, that the Attenuators become capaci
tive voltage dividers. For these frequencies, the degree of 
attenuation is inversely proportional to the ratio of the 
capacitances. 

The variable capacitor at the input to each Attenuator 
(except for the Xl network) provides a means for adjusting 
the input capacity of the Attenuator to equal that of the 
main Vertical Amplifier. Similarly, C44l provides a method 
of adjusting the input capacity of the Preamplifier. In 
this manner the probe, connected to the INPUT connector, 
works inio the same input capacity regardless of the setting 
of the VOLTS/DIV. switch. In the "straight through" (Xl) 
position, the probe works directly into the main Vertical 
Amplifier, so no adjustment is required for this network. 

By means of the AC-DC switch (SW401), the signal may 
be either ac-coupled or de-coupled to the Vertical Amplifier. 
In the AC position, the signal is coupled through C40l; in 

@® 

SECTION 4 

DES 

the DC position, C401 is bypassed with a direct connection. 
When the VOLTS/DIV. switch is in any of the three posi
tions marked AC ONLY, the AC-DC switch is electrically 
removed from the circuit and the signal is coupled through 
C401. 

When working with very small voltages, greater sensi
tivity than that furnished by the main Vertical Amplifier 
may be required or desired. To provide this, the Pre
amplifier can be switched into the circuit by turning the 
VOL TS/DIV. switch to any of the positions marked AC 
ONLY. The Preamplifier is used in conjunction with either 
the Xl, the X2 or the XS Attenuator, depending on the set
ting of the switch, and provides three additional ranges of 
vertica I sensitivity. 

The Preamplifier, which has a calibrated signal gain of 
10, consists of a single amplifier stage V454, a cathode 
follower output stage V463B, and a voltage-setting cathode 
follower V463A. The Voltage-Setting C.F. provides a 
+ 175-volt source for the plate and screen circuits of V454, 
and for the plate of V463B. 

The gain of the Preamplifier is regulated by the setting of 
the PREAMP GAIN ADJ. R454. This control regulates the 
gain of V454 over an approximate range of 7 to 17 by 
varying the degeneration in its cathode circuit. For cali
brated operation, however, this control must be set so that 
the gain is exactly 10. (See Recalibration Procedure.) 

High-frequency compensation for the Preamplifier is 
provided by a series-shunt peaking coil L450, and by series 
peaking coils L457 and L477. L450 and L477 provide a 
means for adjusting the circuit for optimum high-frequency 
response. R457 is included in the grid circuit of V463B to 
prevent parasitic oscillations that might occur. 

Low-frequency accentuation for the Preamplifier is pro
vided mainly by C446A in the plate circuit of V454. To
gether with R446 and R450, this circuit forms a low-frequency 
"boost" network to compensate for the attenuation in the 
cathode circuit, the screen circuit, and the re coupling net
work between the Output C.F. and the Vertical Amplifier. 
The amount of compensation added to the circuit is, of 
course, fixed. The amount of attenuation, however, can be 
varied over a range with the L.F. ADJ. control R475. By 
adjusting the amount of attenuation to equal that of the 
compensation, low-frequency distortion in the amplifier is 
eliminated. 

There are two protective devices incorporated in the 
design of the Preamplifier. One is the diode V442, which 
protects the electrolytic capacitor C454 from inverse volt
age in the event the cathode circuit of V454 should go 
negative. This would occur, for example, if V454 were 
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removed from its socket when the power was turned on. 
The other protective device is the neon lamp 8463. This 
prevents the potential between the grid and cathode of 
V4638 from exceeding the break-down rating of the tube 
in the interval from the time the instrument is first turned 
on and the time that V463 is warmed up to its operating 
condition. 

Vertical Amplifier 

The Vertical Amplifier consists of two stages of direct
coupled, push-pull amplification, each preceded by a 
cathode follower. V483 is the signal-input cathode follower 
when the VOL TS/DIV. switch is in any position other than 
those marked AC ONLY (in other words, when the Pre
amplifier is not connected into the circuit). R484, bypassed 
by C484, prevents the grid from drawing excessive current 
in the event the stage should be overdriven when DC input 
coupling is used. R487 is a suppressor for parasitic oscilla
tions. 

The Input Amplifier stage, composed of V514 and V524, 
is a cathode-coupled phase inverter. That is, it converts 
a single-ended input signal to a push-pull output signal. 
The VARIABLE control, located between the two cathodes, 
regulates the gain of the stage over a 2½ to 1 range by 
varying the amount of degeneration in the cathode circuit. 

When the Preamplifier is not connected into the circuit, 
as mentioned previously, the Input Amplifier stage receives 
its signal voltage from V483. The opposite cathode fol
lower, V503, couples a fixed de voltage from the VARIABLE 
A TTEN. BAL. control to the grid of V524. When this control 
is properly set, the cathode voltages at the two input 
Amplifier tubes will be equal and no change in vertical 
trace positioning will occur as a result of any change in 
the setting of the VARIABLE gain control. 

When the Preamplifier is connected into the circuit, by 
turning the VOLTS/DIV. switch to any of the positions 
marked AC ONLY, V503 becomes the signal-input cathode 
follower. This action removes V483 from the signal path 
by returning its grid circuit to ac ground through C482. 
The switching of Input C.F. tubes compensates for the 180-
degree shift of signal polarity introduced by the Pre
amplifier. With this arrangement, positive-going portions 
of the input signal always produce an upward deflection of 
the crt beam. Thus, the Input Amplifier may receive its 
signal from either of the input cathode followers. 

Vertical positioning of the crt beam is accomplished 
through the action of the VERTICAL POSITIONING control 
R531. This is a dual control, connected between +300 
volts and ground. It is connected electrically so that as 
the voltage between ground and the movable arm in one 
increases, the voltage between ground and the movable 
arm in the other decreases. The voltage at the arm of 
each control can vary a maximum of 300 volts. The 300-
volt variation is attenuated by a factor of 82 to 1.8 (the 
ratio of R530 to R513 on one side, and the ratio of R532 
to R527 on the other) so that the maximum variation in 
voltage at the grids of V533 is about 6.5 volts. This change 
in grid voltage at the Driver C.F. stage will be reflected 
as a change in vertical deflection-plate voltage at the crt, 
since direct coupling is used between these two points. 
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The Input Amplifier stage, as well as all succeeding 
stages, contains high-frequency peaking coils to improve the 
high-frequency response of the amplifier. However, since 
direct-coupling is employed throughout, there is no low
frequency loss in the circuit and no low-frequency com
pensation is required. 

The Input Amplifier is coupled to the Output Amplifier by 
the Driver C.F. V533. The GAIN ADJ. control, R544, sets 
the gain of the Output Amplifier to correspond with the 
front panel calibration when the VARIABLE control is turned 
full right to the CALIBRATED position. 

Delay Line 

The output signal from the Vertical Amplifier is coupled 
through the balance Delay Line to the vertical-deflection 
plates of the crt. The function of the Delay Line is to retard 
the arrival of the waveform at the deflection plates until 
the crt has been unblanked and the horizontal sweep has 
been started. This delay insures that the very "front" of fast 
vertical signals can be observed. Because of the delay time 
and certain other characteristics, irregularities are introduced 
in the crt display when the delay line is misadjusted. And 
it is through analyzing the shape and position of these 
irregularities that we are able to effect the necessary adjust
ments. 

So that you will better understand the adjustment pro
cedure (described in the Recalibration Procedure) we have 
outlined in the paragraphs that follow a brief description 
of the delay line operation and how it affects the crt dis
play. 

Consider the sequence of events when a step function is 
applied to the delay-line input terminals (waveform A in 
Fig. 4-1 ). We'll assume for the moment that the delay line 
is in good adjustment to the crt deflection plates. 
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Fig. 4-1. Time relationship of delay-line signals. The reflected 
energy is caused initially by a slight misadjustment in the delay
line termination network. As a result, the irregularity in the dis
played waveform is called the Termination Bump. 
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0.25 microsecond after the application of the step func
tion, the leading edge of the waveform will arrive at the 
crt deflection plates. The crt end of the delay line is ter
minated, and in normal operation the signal energy would 
be dissipated in the terminating resistors. However, the 
misadjustment of the two capacitors creates a slight imped
ance mismatch, resulting in the reflection of a small amount 
of signal energy. This reflected energy travels down the 
delay line toward the input terminals, while at the same 
time the original step function is being traced on the crt 
screen. 

The reflected energy reaches the delay-line input terminals 
in 0.25 microsecond (the delay time of the delay line) and 
is once again reflected since there are no terminating 
resistors to absorb the energy (waveform C in Fig. 4-1 ). As 
a result, the reflected energy is present at the crt deflection 
plates 0.5 microsecond (twice the delay-line delay time) 
after it was initially reflected. This energy is manifest in 
the crt display as an irregularity occurring 0.5 microsecond 
after the leading edge of the step function (waveform B in 
Fig. 4-1 ). Because the reflected energy is the result of a 
misadjustment in the delay-line terminating network, we call 
the irregularity on the displayed waveform the Termination 
Bump. For ease of discussion in the following paragraphs, 
we shall refer to the lapsed time from the leading edge to 
Termination Bump as time T. 

Consider next the effect of a misadjustment located ¼ 
of the delay-line length from the input terminals. Because 
the velocity of propagation is uniform over the length of 
the delay line, the step function will reach the point of 
misadjustment ¼ of the delay-line delay time after appli
cation. This is equivalent to 1/ 8 T. At this point, a small 
amount of energy is reflected back to the input terminals 
due to the impedance mismatch caused by the misadjust
ment. The reflected energy will reach the input terminals 
1/ 8 T after being reflected or ¼ T after application of the 
step-function. This means, then, that the reflected energy 
will reach the crt deflection plates ¼ T after the leading 
edge of the step function and will result in a bump located 
¼ of the distance from the leading edge to the Termination 
Bump on the displayed waveform (see Fig. 4-2). 
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If the misadjustment of the previous paragraph were 
located elsewhere on the delay-line, it could be shown that 
its relative position between input terminals and termination 
network would correspond to the position of the resulting 
bump on the displayed waveform. It is this characteristic of 
the delay-line that allows us to locate and remedy a mis
adjustment. 

Since the Delay Line is the load for the Vertical Output 
stage, it is elevated above ground by an amount equal to 
the plate voltage of the Output Amplifier stage. R593 and 
R594, in addition to terminating the line, are the plate load 
resistors for the output stage. 

When internal triggering of the Time Base Generator is 
desired (black TRIGGER SELECTOR knob in either the + 
or -INT. position), a "sample" of the vertical output signal 
is used to develop the triggering pulse. The "sample" is 
obtained from a tap on a coil at the input to the Delay 
Line. This point provides a signal suitable for good trig
gering action, yet presents minimum loading to the Out
put Stage and the Delay Line. The "triggering" signal is 
coupled to the Time-Base Trigger circuit by the Trigger 
CF. V563, shown on the Vertical Amplifier circuit.. diagram. 

HORIZONTAL-DEFLECTION SYSTEM 

Time-Base Trigger 

The function of the Time-Base Trigger circuitry Is to 
develop a negative-going triggering pulse to trigger the 
Time-Base Generator in the proper time sequence. The 
signal from which the negative-going triggering pulse is 
produced may emanate from one of three sources, as deter
mined by the setting of the TRIGGER SELECTOR switch 
(black knob) SW20. When the switch is in the + or -EXT. 
position, an external signal is employed in the development 
of the triggering pulse. When the switch is in the + or 
-INT. position, the vertical signal itself is used to develop 
the triggering pulse. This was explained at the conclusion 
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Fig. 4-2. Relationship of displayed waveform irregularities to delay-line misadjustment. The relative position of an irregularity between 
the start of the display and the Termination Bump corresponds to the relative position of the delay-line misadjustment between the input 
terminals and the terminating resistors. 
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of the previous section. In the + or -LINE pos1t1on of the 
switch, a voltage at the power line frequency is used to 
develop the triggering pulse. 

In addition to selecting the source of the triggering volt
age, switch SW20 (TRIGGER SELECTOR, black knob) also 
arranges the input circuit of the Trigger-Input Amplifer 
so that a negative-going pulse is always produced at the 
plate of Vl 4B regardless of whether the switch is in a + 
or in a - position. 

The Trigger-Input Amplifier Vl4 is a polarity-inverting, 
cathode-coupled amplifier. The output is always taken 
from the plate of Vl 4B, but the grid of either stage may 
be connected to the input-signal source. When the black 
TRIGGER SELECTOR knob is in the - position (EXT., INT. 
or LINE range), the grid of Vl4A is connected to the input
signal source. The grid of Vl 4B is connected to a de bias 
source, adjustable by means of the TRIGGERING LEVEL 
control. This bias voltage establishes the quiescent voltage 
at the plate of Vl 4B. When the TRIGGER SELECTOR knob 
is in the + position (for any of the three ranges), the grid 
of Vl4B is connected to the input-signal source and Vl4A 
is connected to the bias source. 

The voltage at the grid of Vl 4A and the voltage at the 
plate of Vl 4B are in phase with each other; that is, they 
both go through ac zero in the same direction at the same 
time. Therefore, when the switch is in any of the - posi
tions (the signal applied to the grid of Vl 4A), the voltage 
at the plate of Vl 4B is in phase with the input-signal volt
age. By this arrangement, Vl4A acts as a cathode fol
lower, having a gain of approximately unity, and the 
signal voltage developed across the cathode resistance 
becomes the input signal to Vl 4B. 

When the switch is moved to any of the + pos1t1ons, 
the grid of Vl 4B is connected to the input-signal source. 
With this configuration, the voltage at the plate of Vl 4B 
will be 180 degrees out of phase with the input-signal 
voltage. Thus, depending on the setting of the switch 
(+ or -), Vl4B plate signal swing may be in phase, or 
180 degrees out of phase, with the input-signal voltage. 

The Schmitt Trigger consists of V35, A and B, connected 
as a de-coupled multivibrator. In the quiescent state, i.e., 
ready to receive a signal, V35A is conducting and its plate 
voltage is down. This holds the grid of V35B below cutoff, 
since the two circuits are de-coupled by the voltage divider 
R35, R36 and R37. With V35B in a state of cutoff, its plate 
voltage is up; hence no output is being developed. 

A negative-going signal is required at the grid of V35A 
to drive the Schmitt Trigger into its other state in which 
a triggering pulse can be produced. However, the signal 
coupled to the grid of V35A is a component of the vertical 
input signal, and therefore contains both negative- and 
positive-going voltages. 

The negative-going portion will drive the grid of V35A 
in the negative direction, and the cathodes of both tubes 
will follow the grid down. At the same time V35A plate 
voltage starts rising, which causes V35B grid voltage to 
rise. With V35B grid going up and its cathode going down, 
V35B starts conducting. The cathodes will now follow the 
grid of V35B; hence the cathode voltages start going up. 
With the grid of V35A down and its cathode up, V35A 
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cuts off. As V35B conducts its plate voltage drops, creating 
a negative step at the output. This transition occurs very 
rapidly, regardless of how slowly V35A grid signal falls. 

When the signal at the grid of V35A starts in the posi
tive direction, just the opposite will occur. That is, V35A 
will start conducting again, V35B will be cutoff, and the 
circuit will revert to its original state with V35B plate volt
age up. This completes the negative step voltage output 
from the Schmitt Trigger circuit. 

The operation of the Schmitt Trigger circuit is exactly 
the same for both + and - positions of the black TRIGGER 
SELECTOR knob. However, since there is a reversal in signal 
polarity-between these two settings, triggering will occur 
at different points with respect to the signal being observed. 
For example, when the switch is in the + position, trig
gering will occur during the positive slope of the waveform 
being observed. That is, the start of the trace will occur 
when the waveform is going in the positive direction. Con
versely, when the switch is in the - position, the trace 
will start when the waveform is going in the negative 
direction. 

The TRIGGER SELECTOR switch with the red knob, SWlO, 
selects the type, or mode, of triggering. In the DC position, 
the vertical-input signal is de-coupled from the Trigger C.F. 
to the Trigger-Input Amplifier, which in turn is de-coupled 
to the V35A grid of the Schmitt Trigger. R22 isolates Vl4B 
plate circuit from the capacitance of the switch; R24 isolates 
V35A grid circuit from the switch. 

In the AC position the switch capacitor Cl is connected 
into the input circuit; this, of course, removes any de com
ponent of the input waveform. The Trigger-Input Amplifier, 
however, is still de-coupled to the Schmitt Trigger stage. 

In the AUTO. position of the switch, the Schmitt Trigger 
is converted from a bistable configuration to a recurrent 
configuration. This is accomplished by coupling the grid 
circuit of V35B to the grid circuit of V35A via R31. In 
addition, the de-coupling between the Trigger-Input Ampli
fier and the Schmitt Trigger is removed when the switch 
is in this position. 

The addition of R3l to the circuit causes the Schmitt 
Trigger to free-run in the absence of a vertical-input signal. 
For example assume the grid of V35A is just being driven 
into cutoff. The voltage at the plate of V35A starts to 
rise, carrying with it the grid voltage of V35B. The grid 
of V35B is coupled to the grid of V35A through R3l and 
R24. This causes the grid voltage of V35A to start rising. 
The time constant of the re network, R3l, R24 and C23 is 
such that it takes about 0.01 second for the grid voltage of 
V35A to rise exponentially from its starting point, below 
cutoff, to a value where plate current can flow. 

As V35A starts to conduct, its plate voltage drops, which 
in turn lowers the voltage at the grid of V35B. The voltage 
at the grid of V35A then starts dropping exponentially 
toward cutoff. When the grid of Y35A reaches cutoff 
again, the circuit has completed one cycle of its approxi
mately SO-cycle triangular waveform. 

The range of voltage at the grid of Y35A, between V35A 
cutoff and V35B cutoff, is about 3 volts when the circuit is 
used in the AUTO. mode (that is increased from about 0.5 
volt, for the AC or DC mode, by the addition of R3l to 
the circuit). Since Y35A grid is never more than 3 volts 



from cutoff a triggering signal with a peak-to-peak ampli
tude of 3 volts or more can drive the grid to cutoff at any 
time and produce a trigger output. Smaller signals can 
also produce a trigger output, but only if they occur at a 
time when the sum of the signal voltage and the triangular 
grid voltage is sufficient to drive the grid of V35A to cut off. 
However, the duty cycle of operation is somewhat reduced 
when smaller triggering signals are being received. 

With the circuit configuration just described, the hori
zontal sweep can be triggered with repetitive signals, over 
a wide range of frequencies, without readjustment. When 
not receiving triggers, the sweep continues at approximately 
a 50-cycle rate. Thus, in the absence of any vertical signal, 
the sweep generates a base line which indicates that the 
oscilloscope is adjusted to display any signal that might 
be connected to the vertical-deflection system. 

When switch SWl0 is in the HF SYNC position, the Time
Base Trigger circuits are bypassed and the input "trigger
ing" signal is applied directly to the Time-Base Generator. 
This signal now acts as a synchronizing voltage, super
imposed on the holdoff waveform (to be discussed in the 
section that follows). This synchronizes the Time-Base Gen
erator at a sub-multiple of the triggering-signal frequency. 
This mode is useful for input signals in the range from 5 
megacycles to 15 megacycles. 

Time-Base Generator 

The Time-Base Trigger produces a negative-going wave
form which is coupled to the Time-Base Generator. This 
waveform is differentiated in the grid circuit of Vl 35A to 
produce a sharp negative-going triggering pulse to trigger 
the Time-Base Generator in the proper time sequence. 
Positive-going pulses are also produced in the differentia
tion process, but they are not used in the operation of the 
Time-Base Generator. 

The Time-Base Generator consists of three main circuits: 
a Bistable Multivibrator, a Miller Runup Circuit, and a Hold
Off Circuit. The Bistable Multivibrator consists of Vl 35A, 
Vl 45B and the cathode follower Vl 358. The essential com
ponents in the Miller Runup circuit are the Miller Tube 
Vl 61 B, the Runup C.F. Vl 61 A, the On-Off Diodes Vl 52, 
the Timing Capacitor Cl 60 and the Timing Resistor Rl 60. 
The Hold-Off Circuit consists of the Hold-Off Driver Vl 83A, 
the Hold-Off C.F. Vl 83B, the Hold-Off capacitor Cl 80 and 
the Hold-Off Resistor Rl 81. 

In the quiescent state, Vl 35A is conducting and its plate 
voltage is down. This cuts off Vl 458 through the cathode 
follower Vl 358, the voltage divider Rl 41-Rl 42, and the 
cathode resistor Rl 43. 

The quiescent state of the Miller Tube is determined by 
a de network between plate and grid. This network con
sists of the neon lamp Bl 67, the Run up C.F. Vl 61 A, and the 
On-Off Diode Vl 52. The purpose of the de network is to 
establish a voltage at the plate of the Miller Tube of such 
a value that the tube will operate above the knee, and thus 
over the linear region, of its characteristic curve. 

In the quiescent state, the grid of the Miller Tube rests at 
about -2 volts. There is about a 1 ½-volt drop in the 
Runup On-Off Diodes, about 18.5 volts bias on the Runup 
C.F., and about a 55-volt drop across the neon lamp. This 

@® 

Circuit Description - Type RM/RS 16 

establishes a quiescent voltage of about +33 volts at the 
plate of the Miller Tube. 

If the STABILITY control is now advanced, making the 
grid of Vl35A more negative, a point will be reached 
where a negative-going triggering pulse from the Schmitt 
Trigger stage will cause the Bistable Multivibrator to switch 
rapidly to its other state. That is, Vl35A will be cutoff 
and Vl45B will start to conduct. As Vl45B conducts, its 
plate voltage, and the voltage at the diode plates, drops. 
As a result the diodes are cutoff, which permits the grid of 
the Miller Tube and the cathode of the Runup C.F. to seek 
their own voltages. Any spiking that may occur, during 
this transition period, is attenuated by the Rl 50-Cl 50 net
work. 

As there is no diode conduction at this time, the grid of 
the Miller Tube starts negative, since it is connected to 
-150 volts through the Timing Resistor Rl 60. The plate of 
the Miller Tube then starts positive, carrying with it the 
grid and cathode of the cathode follower Vl61A. This 
raises the voltage at the top of the Timing Capacitor Cl 60, 
which in turn raises the voltage at the grid of the Miller 
Tube and prevents it from going negative. The gain of 
the Miller Tube, as a Class A amplifier, is approximately 
200. This means that a 150-volt change in plate voltage 
will maintain the grid voltage constant within three-quarters 
of a volt. 

The Timing Capacitor Cl 60 starts charging with current 
from the -150-volt bus. Since the voltage at the grid of 
the Miller Tube remains essentially constant, the voltage 
drop across the Timing Resistor, and hence the charging 
current through it, remains essentially constant. Thus, Cl 60 
charges linearly, and the voltage at the cathode of the 
Run up C.F. Vl 61 A rises linearly. Any departure from a 
linear rise in the voltage at this point will produce a change 
in the voltage at the grid of the Miller Tube in such a direc
tion as to correct for the error. 

The linear rise of voltage at the cathode of Vl 61 A is 
used as the sweep time base. Timing Capacitor Cl60 and 
Timing Resistor Rl 60 are selected by means of the TIME/ 
DIV. switch (SWl 60). The Timing Resistor determines the 
current that charges the Timing Capacitor. By means of the 
TIME/DIV. switch, both the size of the capaacitor being 
charged and the current charging the capacitor can be 
selected to cover a wide range of sawtooth slopes (sweep 
rates). For high-rate sweeps the bootstrap capacitor Cl 65 
helps supply current to charge the stray capacitance at the 
plate of the Miller Tube, which permits the plate voltage 
to rise at the required rate. 

If uncalibrated sweep rates are desired, the VARIABLE 
TIME/DIV. (red knob) control may be turned away from the 
CALIBRATED position. This control, Rl 62, varies the sweep 
rate over a 2½ to 1 range. Switch SWl 62 is ganged 
with the VARIABLE control in such a way that the UNCALI
BRATED light comes on when the control is turned away 
from the CALIBRATED position. 

As explained previously, the sweep rate (the rate of 
which the spot moves across the face of the crt) is deter
mined by the timing circuit Cl 60 and Rl 60. The length of 
the sweep (the distance the spot moves across the face of 
the crt), however, is determined by the setting of the SWEEP 
LENGTH control Rl 76. As the sweep voltage rises linearly 
at the cathode of Vl61A, there will be a linear rise in volt-
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age at the arm of the SWEEP LENGTH control Rl76. This 
will increase the voltage at the grid and cathode of Vl 83A, 
and at the grid and cathode of Vl 83B. As the voltage at 
the cathode of Vl 83B rises, the voltage at the grid of 
Vl 35A will rise. When the voltage at this point is sufficient 
to bring Vl 35A out of cutoff, the multivibrator circuit will 
rapidly revert to its original state with Vl 35A conducting 
and Vl 45B cutoff. The voltage at the plate of Vl 45B rises, 
carrying with it the voltage at the diode plate Vl 52B. The 
diode then conducts and provides a discharge path for 
Cl 60 through Rl 47 and Rl 48, and through the resistance 
in the cathode circuit of Vl 61 A. The plate voltage of the 
Miller Tube now falls linearly, under feedback conditions 
essentially the same as when it generated the sweep por
tion of the waveform, except for a reversal of direction. 
The resistance through which Cl 60 discharges is much less 
than that of the Timing Resistor (through which it charges). 
The capacitor current for this period will therefore be much 
larger than during the sweep portion, and the plate of the 
Miller Tube will return rapidly to its quiescent voltage 
This produces the retrace portion of the sweep sawtooth, 
during which time the crt beam returns rapidly to its start
ing point. 

The Hold-Off Circuit prevents the Time-Base Generator 
from being triggered during the retrace interval. That is, 
the hold-off allows a finite time for the Time-Base circuits 
to regain a state of equilibrium after the completion of a 
sweep. 

During the trace portion of the sweep sawtooth the 
Hold-Off Capacitor Cl80 charges through Vl83A, as a 
result of the rise in voltage at the cathode of Vl 83A. At 
the same time, the grid of Vl 35A is being pulled up, through 
the Hold-Off C.F. Vl 83B, until Vl 35A comes out of cutoff 
and starts conducting. As mentioned previously, this is the 
action that initiates the retrace. At the start of the retrace 
interval Cl 80 starts discharging through the Hold-Off Re
sistor. The time constant of this circuit is long enough, 
however, so that during the retrace interval (and for a 
short period of time after the completion of the retrace) 
Cl 80 holds the grid of Vl 35A high enough so that it cannot 
be triggered. However, when Cl 80 discharges to the point 
that Vl 35A and the grid returns to the level established by 
the STABILITY control. The hold-off time required is deter
mined by the size of the Timing Capacitor. For this reason 
the TIME/DIV. switch changes the time constant of the 
Hold-Off Circuit simultaneously with the change of Timing 
Capacitors. 

The STABILITY control Rl 10 regulates the de level at the 
grid of Vl 35A. In use, this control is adjusted so that the 
grid voltage is just high enough to prevent the circuit from 
free-running. Adjusted in this manner, a sweep will only 
be produced when a negative-going triggering pulse from 
the Schmitt Trigger can drive the stage into cutoff. For 
convenience, a PRESET STABILITY control can be connected 
into the circuit via switch SWl 10. When in this position a 
fixed negative de voltage is obtained from Rl 11 and applied 
to the grid of Vl35A. This control, adjusted at the factory, 
can be used in most triggering applications of the instru
ment. Where triggering may be critical, however, the vari
able STABILITY control should be used. 

The positive rectangular pulse appearing at the cathode 
of Vl 35B is coupled through the Unblanking C.F. to the 
grid circuit of the crt. This pulse, whose start and duration 
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are coincident with that of the sweep portion of the saw
tooth, unblanks the crt and permits the trace to be observed. 

The unblanking pulse is also coupled through another 
cathode follower, Vl 93B, to a jack on the front panel 
labeled + GATE OUT. This positive pulse, which starts at 
ground and rises to +20 volts, has a start and duration 
which are likewise coincident with the sweep portion of the 
sawtooth. 

The sweep sawtooth voltage at the cathode of Vl 61 A, in 
addition to being coupled to the Horizontal Amplifier, is 
also coupled through the cathode follower Vl 93A to a jack 
on the front panel labeled SAWTOOTH OUT. This pro
vides a 150 volt linear rise in voltage, starting near zero 
volts with respect to ground. 

Horizontal Amplifier 

The Horizontal Amplifier consists of an input cathode 
follower, a driver cathode follower, a push-pull amplifier 
and an output cathode follower stage. 

The sweep waveform is coupled to the grid of the Input 
C.F. V313B via the frequency-compensated voltage divider 
R31 0-R31 l. The Horizontal POSITIONING control R314A 
supplies a manually adjustable de voltage to the grid of 
V313B for horizontal positioning of the crt beam. The 
R315-C315 network produces a small step at the start of the 
waveform at the faster sweep rates. This step is necessary 
to compensate for the bandpass-limiting effect of the stray 
capacitance in the amplifier. By its application the wave
form will start linearly at the faster sweep rates. The Input 
C.F. V313B provides the necessary low impedance to drive 
the switch capacitances and the Driver C.F. V313A isolates 
the Output Amplifier from the HORIZONTAL DISPLAY 
switch. 

In the MAG. position of the HORIZONTAL DISPLAY 
switch, the waveform is coupled by cathode follower V313A 
to the Output Amplifier stage. This stage, V354A and 
V37 4A, a cathode-coupled phase inverter, converts the 
single-ended input to a push-pull output. The waveform 
is then coupled by the Output C.F. stage, V354B and 
V374B, to the horizontal-deflection plates. The MAG. GAIN 
ADJ. R358 varies the degeneration in the cathode circuit 
of the Output Amplifier and thus sets the gain of the stage. 
C358 reduces the degeneration at higher frequencies and 
thus compensates the amplifier for faster sweep rates. Boot
strap capacitors C350 and C372 also improve the response 
at the faster sweep rates by supplying current from the 
output cathode followers to charge the stray capacitance 
at the plates of the Output Amplifier. Neon lamp B300 is 
connected in the circuit when the HORIZONTAL DISPLAY 
switch is in the MAG. position to indicate that the mag
nifier circuits are in operation. 

In the NORM. position of the HORIZONTAL DISPLAY 
switch the gain of the amplifier is reduced by a factor of 
five by a feedback loop between the cathode circuit of 
V354B and the grid circuit of V313A. This loop consists of 
R333 shunted by C333, and R324 and R325 shunted by C324. 
The amount of feedback, and hence the gain of the ampli
fier, is adjusted by means of R325, the HORIZ. GAIN ADJ. 
In the NORM. position of the HORIZONTAL DISPLAY switch 
both the MAG. GAIN ADJ. and the HORIZ. GAIN ADJ. 
will vary the gain; for this reason the MAG. GAIN ADJ. 
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must only be set when the HORIZONTAL DISPLAY switch is 
in the MAG. position. 

The NORM./MAG. REGIS. control R335 adjusts the volt
age at the grid of V313A to equal the voltage at the 
cathode of V313B when the spot is in the center of the 
screen and the HORIZONTAL DISPLAY switch is in the 
NORM. position. This insures that the portion of the wave
form within the center two graticule divisions, when the HORI
ZONTAL DISPLAY switch is in the NORM. position, will be 
expanded the full length of the graticule when the HORI
ZONTAL DISPLAY switch is set to the MAG. position. 

In the EXT. position of the HORIZONTAL DISPLAY switch 
the Driver C.F. is connected to an external binding post 
on the front panel marked HORIZ. INPUT. With this ar
rangement the horizontal waveform is obtained from an ex
ternal source rather than from the Time-Base Generator. The 
HORIZ. INPUT A TTEN. control R330 varies the input voltage 
so that the waveform may be adjusted for the desired 
amplitude. In the EXT. position, horizontal beam positioning 
is provided by R314B rather than by R314A. 

POWER SUPPLY 

Plate and filament power for the tubes in the Type RM 16-
RSl 6 is furnished by a low voltage power transformer, T600. 
The Type RSl 6 uses an additional booster transformer, 
T700, to compensate for interunit cable loss. A two-section 
tapped primary on the power transformer, T600, permits 
operation on the following nominal line voltages: 110, 117, 
124, 220, 234 or 248 volts. Silicon rectifiers are employed for 
the three separate fullwave, bridge-type, power supplies. 
The three supplies furnish regulated de voltages of -150 
volts, + 100 volts and +300 volts. The +300-volt supply 
also has an unregulated output of about +400 volts for 
the oscillator tube in the high-voltage supply for the crt. 
It is unnecessary to regulate this supply as the high-voltage 
power supplies have their own regulation circuits. 

Reference voltage for the -150-volt supply is established 
by a gas diode Voltage-Reference tube V609. This tube, 
which has a constant voltage drop, establishes a fixed po
tential of about -84 volts at the grid of V606B, one-half 
of a Difference Amplifier. The grid potential for the other 
half of the Difference Amplifier, V606A, is obtained from a 
voltage divider consisting of R6T6, R617 and R618. R617, 
the -150 ADJ., determines the percentage of total voltage 
that appears at the grid of V606A and thus determines the 
total voltage across the divider. When this control is prop
erly adjusted the output voltage is exactly -150 volts. 

Should the loading on the supply tend to change the 
output voltage, the potential at the grid of V606A will 
change in proportion, and an error voltage will exist be
tween the two grids of the Difference Amplifier. The error 
signal is amplified by V606B, whose plate is de-coupled to 
the grid of the Series Tube V617B. The error voltage ap
pearing at the grid of the Series Tube will change the volt
age drop across the tube, and hence change the voltage 
at the plate of the tube. This change in voltage at the plate 
of the Series Tube, which will be in a direction to compen
sate for the change in the output voltage, is coupled through 
(601 to the output and thus pulls the output voltage back 
to its established value of -150 volts. (614 improves the 
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ac gain of the feedback loop, and thus increases the re
sponse of the circuit to sudden changes in output voltage. 

The -150-volt supply serves as a reference for the +100-
volt supply. The voltage divider R641-R642 establishes a 
voltage of essentially zero at the grid of the Amplifier V636. 
(The actual voltage at this grid will be equal to the bias 
voltage required by the tube.) If the loading should tend 
to change the output voltage, an error voltage will appear 
at the grid of the Amplifier. The error voltage will be am
plified and will appear at the grid of the Series Tube V637. 
The cathode of V637 will follow the grid, and thus the out
put voltage will be returned to its established voltage of 
+ 100 volts. (638 improves the response of the regulator 
circuit to sudden changes in output voltage. 

A small sample of the unregulated-bus ripple will appear 
at the screen of V636 through R635. This ripple signal ap
pearing at the screen (which acts as an injector grid) will 
produce a ripple component at the grid of V637 which will 
be opposite in polarity to the ripple appearing at the plate 
of V637. This tends to cancel the ripple at the cathode of 
V637, and hence reduces the ripple on the + 100-volt bus. 
This same circuit also improves the regulation of the circuit 
in the presence of the line voltage variation. 

The +300-volt supply functions in the same manner as the 
+ 100-volt supply. Rectified voltage from terminals 18 and 
19 of the power transformer is added to the voltage supply
ing the + 100-volt regulator to supply power for the +300-
volt regulator. As mentioned previously, the +300-volt 
supply also provides an unregulated +400-volt output for 
the crt high-voltage supply. 

CRT CIRCUIT 

High-Voltage Supply 

A single 60-kilocycle Oscillator circuit furnishes energy for 
the two power supplies that provide accelerating voltages 
for the crt. The Oscillator is the Hartley type, whose main 
components are V810 and the primary of TBOO tuned by 
(811. 

The rectifier circuits are of the half-wave type, with 
capacitor-input filter networks. Separate supplies are re
quired for the grid and cathode circuits in order to provide 
de-coupled unblanking to the grid supply. V822 supplies 
about -1850 volts for the grid of the crt (the actual voltage 
depends on the setting of the INTENSITY control). V832 
supplies -1675 volts for the cathode. With the mean po
tential in the deflection area + 175 volts and the cathode 
at -1675 volts, the accelerating potential for the crt beam 
is 1850 volts. 

In order to provide a constant deflection sensitivity in the 
oscilloscope, and thereby maintain its calibration, it is 
necessary that the accelerating potentials in the crt remain 
constant. This is accomplished by regulating the grid and 
cathode supplies by comparing a sample of the high voltage 
to the regulated -150-volt supply. The "sample" voltage, 
obtained from the arm of R841 (H.F. ADJ.), is applied to the 
grid of V806B; the cathode of this tube is connected to the 
regulated -150-volt supply. The error signal is amplified 
by V806B and V806A. The output of V806A varies the 
screen voltage of the Oscillator tube, thus controlling its 
output. 

4-7 



Circuit Description - Type RM/RS 16 

Un blanking 

As mentioned previously, de-coupled unblanking is accom
plished by employing separate high-voltage supplies for 
the grid and cathode. The cathode supply is tied to the 
+ 100-volt supply via the decoupling network R832 and 
C832. The grid supply, on the other hand, is not tied to 
any other supply and is therefore "floating". The unblank
ing pulses from the Time-Base Generator are transmitted 
to the grid of the crt via the floating grid supply. 

At the faster sweep rates the stray capacitance in the 
circuit would make it difficult to move the floating supply 
fast enough to unblank the crt in the required time. To 
overcome this, an isolation network composed of C822, 
C826, R822 and R826 is employed. The fast leading edge 
of the unblanking pulse, at the faster sweep rates, is 
coupled directly to the grid of the crt via C822 and C826; 
the power supply itself is not appreciably moved during 
this time due to the isolating resistors R822 and R826. 

For longer unblanking pulses (at slower sweep rates) the 
stray capacitance of the circuit is charged through R822; 
this holds the grid at the unblanked potential for the dura
tion of the pulse. 

CALIBRATOR 

RM16 S/N 101 to 859; RS16 S/N 101 to 201 

The Calibrator is a square-wave generator whose approx
imately ]-kilocycle output is available at a front-panel jack 
labeled CAL. OUT. It consists of a Multivibrator, V875, 
connected so as to switch the Cathode Follower V883 be
tween two operating states-cutoff and conduction. 
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During the negative portion of the Multivibrator waveform 
the grid of V883 is driven well below cutoff and the cathode 
rests at ground potential. During the positive portion of the 
waveform the grid of V883 rises to slightly less than 100 
volts. By means of the CAL. ADJ. R879, the grid voltage can 
be adjusted so that the voltage at the CAL. TEST PT can 
be set to exactly 100 volts. 

The Calibrator C.F. has a calibrated tapped voltage 
divider for its cathode resistor. By means of the VOLTS, 
PEAK TO PEAK switch, eleven calibrated voltages from 
0.05v to 100v are available. 

CALIBRATOR 

RM16 S/N 860 and up; RS16 S/N 202 and up 

The Calibrator is a square-wave generator whose approxi
mately ]-kilocycle output is available at a front-panel jack 
labeled CAL. OUT. It consists of a Multivibrator, V875A 
and V883, connected so as to switch the Cathode Follower 
V875B between two operating states-cutoff and conduction. 

During the negative portion of the Multivibrator waveform 
the grid of V875B is driven well below cutoff and the 
cathode rests at ground potential. During the positive por
tion of the waveform the grid of V875B rises to slightly less 
than 100 volts. By means of the CAL. ADJ. R879, the grid 
voltage can be adjusted so that the voltage at the CAL. 
TEST PT can be set to exactly 100 volts. 

The Calibrator C.F. has a calibrated tapped voltage 
divider for its cathode resistor. By means of the VOL TS, 
PEAK TO PEAK switch, eleven calibrated voltages from 
0.05 v to 100 v are available. 
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CRT DATA 

REVISION A LIMITED DISTRIBUTION 1-15-65 

T3160 
PERFORMANCE 

CURVES 

All measurements taken with voltages specified under Typical Operating Conditions on 
the T3160 CRT Data Sheet. This data is representative of the CRT alone dissociated 
from any operating circuitry . . 

AVERAGE GRID-DRIVE CHARACTERISTICS: 
Grid drive measured as volts above cutoff. 
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TRACE WIDTH VERSUS LOCATION ALONG AXIS: 
All trace width measurements taken using shrinking-raster method with 11-line 
raster at 2 kc rep-rate . 
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DEFLECTION PLATE lb INTERCEPT: 
Taken at normal viewing currents of 1-2 µamps. 
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LINEARITY CHARACTERISTICS: 
Percent departure from the deflection factor measured at the axis. 
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TECHNIQUES 

DIODES HELP WITH GROUND-LOOP PROBLEMS 

When working with low level signals, the ground wire 
of our power cords can introduce error signals. To 
eliminate this problem, mount parallel back-to
back diodes (152-088) between the third wire ground 
pin and the chassis of your Variac test sec The 
diodes act as an open circuit to millivolt level sig
nals below their forward-bias point, and at the same 
time will handle enough current to blow the Variac 
fuse in case of a shorL The circuit is shown at right 
in fig. 1. 

TEK 316 IRB 6-18-64 

AC Input 
to Voriac: 

FEN 10-11-63 
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FAN WIRING CORRECTED TO PREVENT 
APPL YH,~G 220V TO FAN WHEN 
TRANSFORMER IS EXPORT-WIRED 

Effective Prod s/n 225 

DESCRIPTION: 

See SQB Ml663 

The fan wiring was changed as fo I lows to prevent applying 220 v to the 110 v fan when the 
power transformer is wired for export (220v ): 

1) The yellow-brown-brown-brown wire from the switch was moved from transformer 
terminal 4 to terminal 5. 

2) The yellow-brown-green-brown wire was moved from transformer terminal 5 to 
terminal 4. 

3) The yellow-brown-brown-brown wire between the fan terminal strip and the 
transformer was changed to yellow-brown-red-brown and moved to terminal 7. 

The Manual shows the proper wiring. 

l~~STALLA TiON INSTRUCTIONS: Refer to Description. 

PREAMPLIFIER COMPONENTS CHANGED 
TO IMPOVE PERFORMANCE 

Effective Prod s/n 225 

DESCRIPTION: 

INFORMATION ONLY 

Components are changed in the preamplifier to improve performance by using a new type 
of col I form • 

Parts Removed: 

ll50 
Rl57 

10-42 µh 114-084 
820Q l/2w 10% 302-821 

POWER SUPPLY DECOU PUNG CAPACITOR 
CHANGED TO REDUCE RIPPLE 

Effective Prod s/n 225 

DESCRIPTION: 

Parts Added: 

ll50 
L177 
Rl57 

23-55 µh 
0. 9-1. 6 µh 
47Q l/2w 10% 

INFORMATION ONLY 

114-086 
114-051 
302-470 

M 1670-1 

M1670-2 

Capacitor C690 is changed to reduce ripple and transients on the +l lOv elevated filaments. 

This portion of the mod was superseded by M2391. 

Parts Removed: Parts Added: 

C690 0. 001 µf 5QQ V 283-000 C690 0.01 µf 250v 283-003 
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CRT DESIGNATION CHANGED 
TO DENOTE IMPROVED DESIGN 

Effective Prod s/n 269 

DESCRIPTION: 

See SQB 

Usable in field instruments s/n 101-268 
w/exceptions: 228,231, 233-5, 243-5, 

247-50, 253-6, 261 

The Tektronix T31P_ cathode ray tube, used ln the Type 316 Oscilloscope, has been 
changed in design and is now designated T32P_, part number 154-155. Resistors R842 
and R844 are changed in the high voltage supply circuit to change the focus voltage to 
an average of - 1400 vo Its. 

Parts Removed: 

R842 3. 9 M 2 w 10% 
R844 1.5M 2w 100/o 
V859 T31P2 

306-395 
306-155 
154-131 

Parts Required for Field Installation: 

See I Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

R842 4.7M2w100/o 
R844 470 k 2w 10% 
V859 T32P2 

a) Remove high voltage shield located at the rear of instrument. 

306-475 
306-474 
154-155 

M 1701 

b) Replace R842, a 3.9Meg 2w 10% resistor located under the oscilloscope handle, with 
the new 4. 7 M 2w 10% resistor. 

c) Replace R844, a 1.5Meg 2w 10% resistor located under the oscilloscope handle, with 
the new 470 k 2w 10% resistor. 

d) Replace the high voltage shield. 

e) Check voltage at cathode of CRT and adjust if necessary to measure -1650volts. 

DELAY LINE POST ADDED TO IMPROVE 
MOUNTING PLATE RIGIDITY 

Effective Prod s/n 272 

DESCRIPTION: 

INFORMATION ONLY 

A nylon mounting post was added to each of the delay mounting plates to improve their 
rigidity. Also, the posts were relocated toward the open edge of the delay line housing, 
and the mounting screws were changed from BHS to nylon. 

Parts Removed: Parts Added: 

Plate, mounting, 9-3/8 11 386-624 Plate, mounting, 9-3/8 11 386-703 
Plate, mounting,, 7-7 /8 11 386-625 Plate, mounting, 7-7 /8 11 386-704 
Housing, delay line 441-159 Housing, delay line 441-179 
Screw, 4-40 x 3/16BHS (4) 211-011 Screw, 4-40 x 1/4BH Nyion(6)211-040 

Post, nylon (2) 384-536 
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POWER SUPPLY WIRING CHANGED TO 
IMPROVE GROUNDING AND REDUCE 
EXCESSIVE FILAMENT VOLTAGE 

Effective Prod s/n 288 
w/exceptions 206, 277, 280, 283, 285-6 

DESCRIPTION: 

See SQB M1732 

Usable in field instruments s/n 101-287 

improve grounding was accomplished by removing the white ground lead of SR630, previously 
connected to term i na I 28 of the power transformer, lengthening and routing it to ground on 
the sh i e Id term i na I of (630. Also, the ground strap from term i no I 28 of the power transformer 
to a no.10 solder lug under the transformer bolt was removed and termina Is 28 and 29, or 28 
and 30, strapped together. 

To eliminate the possibly faulty ground connection, brought about by installing a ground lug 
under a transformer bolt, the transformer shield was grounded to the retaining ring of tube 
socket V6 l 7. 

To reduce the DC filament voltage to a more satisfactory value, Rl51, a 2.2Q l/2w resistor 
was placed in series with the filament of V154. Capacitor C151 was added to bypass R151, 
but was not installed until s/n 445. 

Parts Removed: 

Parts Required for Field Installation: 

See I Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

Cl51 
R151 

0.002 µf 150v 
2.2Q 1/2w 5% 

283-004 
308-116 

a) Add R151 between CSK-3 and C150. Determine the correct filament lead and inter
change leads between CSK-1 and C150 if necessary. 

6) Add C151 between pins 3 and 4 of Vl54. 

RECTIFIER BRACKET HOLE ADDED 
TO SECURE FAN LEADS 

Effective Prod s/n 307 

DESCRIPTION: 

INFORMATION ONLY 

A hole was added to the rectifier bracket to mount a grommet through which the fan leads 
were passed for added support. 

Ml721 

An interim improvement was made at s/n 273 when the fan leads were cut longer and passed 
under the ceramic strip. 

Parts Removed: Parts Added: 

Grommet, rubber, 5/16 348-003 
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DELAY LINE MOUNTS IMPROVED 
TO REDUCE LEAD BREAKAGE 

Effective Prod s/n 331 

DESCRIPTION: 

INFORMATION ONLY M1710 

The delay line mountings are changed to hold the coi I forms tighter, reduce lead breakage. 

Parts Removed: 

Holder, delay line 
Adapter, coil ho Ider 

352-012 
103-011 

VERTICAL AMPLIFIER INPUT CAPACITORS 
CHANGED TO REDUCE INPUT CAPACITANCE 

Parts Added: 

Holder, delay line 352-013 

See SQB 

Effective Prod s/n 348 Usable in field instruments s/n 101-347 

DESCRIPTION: 

Reduction of input capacitance to the verti ca I amplifier was effected by: 

1) Replace the l .5-7pf variable ceramic trimmer, C141, with cm 0.7-3pf variable 
tubular capacitor. 

2) Replace C183, 4.7pf ceramic capacitor located on the VOLTS/DIV switch, with a 
2.2pfunit. 

Parts Removed: 

C141 
C183 

l.5-7pf 
4.7pf 

281-005 
281-501 

Parts Required for Field Installation: 

Parts Replacement Kit 050-0011 -00 

INSTALLATION INSTRUCTIONS: 

Refer to kit instructions. 

Parts Added: 

C141 
C183 

o. 7-3 pf 
2.2 pf 
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VERTICAL AMPUFI ER COMPONENTS 
CHANGED TO IMPROVE HF RESPONSE 

Effective Prod s/n 384 

DESCRIPTION: 

See SQB 

Usable in field instruments s/n 101-383 
w/exceptions 370-1, 374-7 

M1845 

Coi Is l233, l234, l240 and l250, and resistors R240 and R250 were changed to improve the 
vertical amplifier high frequency response and reduce delay line tuning time. 

Parts Removed: 

l233, l234 
l240, l250 
R240, R250 

3. 211h 108-088 
1.8 µh 108-105 
47 Q 1/2 w l 0% 302-470 

Parts Required for Field Installation: 

See I Parts Added 1 • 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

l240, l250 
R233, R234 
R240, R250 

3.2µh 108-088 
10 Q 1/2 w 100/o 302-100 
27Q 1/2w 10% 302-270 

a) Replace l233 and L234, near V233, with R233 and R234, lOQ l/2w resistors. 

b) Replace the remaining components, located between V233 and V244-V254, as 
indicated above. 

POWER TRANSFORMER LABEL CHANGED TO 
IMPROVE READABI UTY AND ACCURACY 

Effective Prod s/n 389 

DESCRIPTION: 

The transformer labe I was changed as fo I lows: 

INFORMATION ONLY Ml743 

For reading ease -- all printing is now oriented in such a fashion that it is read 1right-side up1 

along the longitudinal axis of the decal. 

For clarification -- the stated voltage available between terminals 16 and 17 was changed 
from 195 to 192volts, that between terminals 18 and 19 from 215 to 207volts. 

For conformity -- the 11CRT 6.3 V" voltage reference was shifted from terminals 21 and 22 to 
terminals 20 and 21. 

Terminal 22 was not marked. 

Although the decal was indicated otherwise, the transformer has always been wired with 
terminals 20 and 21 as the source of 11CRT 6.3 V 11, terminal 22 unused, and terminals 23 
and 24 as a source of "6.3 V 11 • 
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TIME/DIV SWITCH CHANGED TO 
STANDARDIZE WITH OTHER INSTRUMENTS 

Effective Prod s/n 397 

DESCRIPTION: 

INFORMATION ONLY Ml728 

The TIME/DIV switch was changed to one with bakelite wafers to standardize with the 515 
and T units. 

No schematic changes were made. 

Parts Removed: 

SW160 5 sec, 22 pos 260-150 

VERTICAL AMP COi LS CHANGED 
TO PREVENT LEAD BREAKAGE 

Effective Prod s/n 412 

DESCRIPTION: 

Parts Added: 

SW160 5 sec, 22 pos 260-174 

INFORMATION ONLY Ml789-2 

lead breakage of the variable coi I used in the L213 and L227 positions was eliminated with 
a change in coil form configuration. The new coil has its center tap leads connected to a 
pin which is cm integral part of the form, and the pin is soldered directly to the tube socket 
pins of V214 and V224. 

The part number was not changed. 

INT TRIG DC LEVEL ADJ POTENTIOMETER 
REPLACED TO EASE ADJUSTMENT 

Effective Prod s/n 461 

DESCRIPTION: 

INFORMATION ONLY M 1789-3 

To improve the Int Trig DC Level Adj, R258 (50k miniature pot) was replaced with cm AB 
composition pot mounted on a bracket adjacent to V254 on the top of the VA-Power chassis. 
A 3/Bxl inch opening was made in the chassis, 12-7/8 inches from the front subpanel and 
1-1/16inch from the outer edge, to allow clearance for the pot terminals, and for two wire 
straps from the pot to the ceramic strip termination of R257 and -150volts. 

Parts Removed: 

R258 50k mlnipot 

Page 8 

Parts Added: 

311-078 R258 50k 
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316 MODIFICATION SUMMARY 

311-023 
406-230 

7-16-65 



CENTRALAB CAPACITOR 
VOLTAGE RATING REDUCED 

Effective date 6-1-58 

DESCRIPTION: 

INFORMATION ONLY Ml847 

Centralab Manufacturing Co. has reduced the voltage rating of their 1 Hi-Kap 1 0.01 µf and 
0.02µf ceramic capacitors from 250 to 150volts. 

Investigation has shown that the 150 volt rating is adequate in a 11 present instrument usage. 
Future instrument instruction manuals and Tek parts book releases will assign the 150volt 
rating to the capacitors under discussion. 

No part number changes wi 11 be effected. 

Parts Removed: 

C423 0 C425, 
C690 

C 151 

0.01 µf 250v 

0.02µf 250v 

VARIABLE ATTENUATOR 
POTENTIOMETER IMPROVED 

283-003 

283-004 

Parts Added: 

C423,C425, 
C690 

Cl51 

See SQB 

0. 01 µf 150v 

0.02 µf 150v 

283-003 

283-004 

Effective Prod s/n 477 Usable in field instruments s/n 101-476 

DESCRIPTION: 

The Tek-made variable attenuator potentiometer is replaced with a new pot, having the 
following improvements: 

1) Additional drag, to resist accidental movement of pot. 

2) Melamine plastic body, allowing higher curing temperature for the resistance wire 
1fixative 1 , and thus reducing noise. 

3) A firm detent action to indicate CALI BRA TED position of pot. 

4) Snap-on removable dust cover to a !low limited repairs and simplify assembly. 

5) Easily identifiable black body color. 

M1853 

6) Built-in switch contacts, to operate the UNCALIBRATED neon. Formerly, this switching 
was accomplished by contacts on the rear wafer of the switch on which the pot is mounted. 
Some minor wiring changes are necessary to make this change. 

Parts Removed: Parts Added: 

R216 660Q 311-102 R216 660Q 311-135 

Parts Required for Field Installation: 

Parts Replacement Kit 050-0043-00 

INSTALLATION INSTRUCTIONS: 

Refer to kit instructions. 
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SWEEP Ml LLER TUBE GROUND 
CHANGED TO REDUCE HUM 
PICKUP AND IMPROVE HF SYNC 

Effective Prod s/n 482 

DESCRIPTION: 

See SQB Ml858 

Usable in field instruments s/n 101-481 

High frequency sync is improved by grounding pin 4 of the Mi I !er tube (V61 ), thereby reducing 
the hum pickup on the cathode. 

Parts Removed: Parts Added: 

INSTALLATION INSTRUCTIONS: 

a) Remove the ground strap between pins 4 and 9 of V6 l. 

b) Ground pin 4 of V6 l to a V52 socket ground lub. 

SELENIUM RECTIFIERS 
STAMPED WITH PART NUMBER 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY 

To provide quick identification of Tek=made selenium rectifiers, the part number will be 
stamped on the end plate. 
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TIME BASE GENERA TOR 
MYLAR TIMING CAPACITOR 
PART NUMBERS SHUFFLED 

Effective date 3-31-58 

DESCRIPTION: 

INFORMATION ONLY 

To clarify part number information and simplify handling of replacement orders, the part 
numbers of the Tek-made mylar timing capacitors (series CT14A2) are changed as fol lows: 

1) Discontinue the 0.001 µf ±()0,lo capacitor, which is impractical to manufacture. 

M1866 

2) Change the matching combination of 1 x 0.1 x 0.01 µf and 0.001 µf capacitors (291-007) 
to a Customer Service i tern. 

3) Change the part numbers of the individua I 1 x 0.1 x 0. 01 µf and 0. 001 µf capacitors, 
as indicated below (match the capacitors of like tolerance). 

This mod is superseded by M3337. 

Parts Removed: Parts Added: 

Cl60F, 
C160G, 1xJ X. 01 X. 001 µf 291-007 C160G, lx.lx. 01 µf + 1/4% 291-007A 
C160H, Cl60H, 
Cl60J C160J 

Cl60F, 
C160G, lx.lx. 01 µf + 1/4% 291-013 C160G, lx.lx. 01 µf -1/4% 291-007B 
Cl60H, C160H, 
Cl60J Cl60J 

Cl 60F, C160F • 001 µf + 1/4% (white) 291-00BA 
C160G, lx.lx.01 µf-1/4% 291-015 C160F .001 µf-1/4%(black) 291-008B 
Cl60H, 
C160J 

Cl60F .001 µf +1/4% (white) 291-014 
Cl60F • 001 µf -1/4% (black) 291-016 
Cl60F • 001 µf ±0% 291-008 

7-16-65 316 MODIFICATION SUMMARY Page 11 



TRIGGER MULTI DISABLED 
IN HF SYNC POSITION 
TO IMPROVE HF SYNC 

Effective Prod s/n 498 

DESCRIPTION: 

See SQB Ml878 

Usable in field instruments s/n 101-497 

To prevent the trigger multi from free-running and effecting the HF Sync, the TRIGGERING 
MODE switch is wired to disconnect V435B plate load when switched to the HF SYNC position. 

Parts Removed: Parts Added: 

R441 1 M l/2w 10% 302-105 

Parts Required for Fie Id lnsta I lat ion: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

a) Remove the white wire between pin 1 of V435 and the TRIGGER SELECTOR switch. 

b) Solder a bare wire between pin 1 of V435 and the forward ceramic strip terminals to 
which C20 (27pf) is connected. 

c) Add a 1 Meg resistor (R441) from this same ceramic strip termina I to a ground lug on 
the V414 tube socket. 

MOTOR BASE CONNECTOR 
CHANGED TO 3-WIRE TYPE 

See SQB 

Effective Prod s/n 590 Usable in field instruments s/n 101-589 

DESCRIPTION: 

The 2-wire motor base connector is changed to a 3-wire connector. 

Parts Removed: 

Connector, 2-wire 
Cord, power 

131-010 
161-001 

Parts Required for Field Installation: 

See O Parts Added 1 • 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

Connector, 3-wire (Tek) 
Cord, power 
Adapter, 3 to 2-wire 

Replace the motor base connector with a 3-wire connector. 
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MOTOR BASE CONNECTOR 
REWIRED TO ELIMINATE SHOCK 
HAZARD AT TRANSFORMER 

Effective Prod s/n 590 

DESCRIPTION: 

INFORMATION ONLY Ml934 

To eliminate a shock hazard at the transformer primary when the power switch is turned off, 
the 1 hot 1 wire (connected to brass screw of motor base connector) is color-coded and run 
directly to the power switch. 

CABINET SIDES CHANGED 
TO IMPROVE APPEARANCE 

Effective Prod s/n 656 

INFORMATION ONLY 

w/exceptions 434,442,461,474,498,524,531,533,547, 554-6, 560, 566-7, 573, 
575-83, 586-7, 593,595, 597-8, 600-5, 607-13, 617-30, 632-43 

DESCRIPTION: 

The cross break stiffening crease on the cabinet sides was removed. improved rigidity and 
appearance was provided by simpling, or recessing, each perforated section. 

Parts Removed: 

Cabinet side, left 
Cabinet side, right 

TIME/DIV SWITCH CHANGED 
TO PROVlDE VAR TIME/DIV 
CONTROL DETENT 

386-606 

Effective Prod s/n 733, w/exception 731 

DESCRIPTION: 

Parts Added: 

Cabinet side, left 
Cabinet side, right 

INFORMATION ONLY 

386-735 

The TIME/DIV switch was changed from a 5-section to a 4-section. The UNCALIBRATED 
neon was rewired to operate from the switch added to the VARIABLE control. 

Parts Removed: Parts Added: 

R65 20k 311-083 R65 20 k w/SPDT sw 311-108 

SW160 5-sec 
(wired) 262-122 SW160 4 (wired) 262-182 
(unwired) 260-174 -sec ( . d) 260-226 unwire 

Ml736 

Ml901 
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TRIGGER CF RESISTOR CHANGED 
TO IMPROVE HF SYNC 

Effective Prod s/n 857 

DESCRIPTION: 

See SQB 

Usable in field instruments s/n 101-856 

Resistor R257 is replaced to increase the output from the trigger CF (V263). This improves 
the 20MC HF Sync. 

Parts Removed: Parts Added: 

R257 300k 1/2w 1% 309-125 R257 333 k 1/2w 1% 

Parts Required for Field Installation: 

See I Parts Added' • 

INSTALLATION INSTRUCTIONS: 

Replace R257, 300k 1% resistor located near V263, with the 333k resistor. 

TIME/DIV SWITCH WIRE ADDED 
TO PROVIDE BETTER GROUND 

Effective Prod s/n 858 

DESCRIPTION: 

INFORMATION ONLY 

309-053 

A wire was added between the front and center shield of the TIME/DIV switch to provide 
a better ground path from the switch. 

CRT NOMENCLATURE CHANGED 
FOR EASIER IDENTIFICATION 

Effective Prod s/n 873 

DESCRIPTION: 

INFORMATION ONLY 

M2013 

M2107 

M2135 

To make the CRT easier to identify as to instrument., designate the CRT by the first instrument 
in which it is used. 

The part number w i 11 not change. 

Parts Removed: 

V859 T32P 
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Parts Added: 
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POWER SUPPLY CABLE CHANGED 
SO THAT All SWITCHING TAKES 
PLACE IN 1HOP SIDE OF LINE 

Effective Prod s/n 947 

DESCRIPTION: 

INFORMATION ONLY M2015 

The therma I cutout is in the neutra I leg. A II switching shou Id be done in the I hot 1 leg. 

Modify cable so that the fuse, power switch, and thermal cutout are all in the 1hot 1 side of 
the line and no switching or fusing takes place in the neutral side. The cable color-code is 
standardized at the same time. Wire fuse so that with the fuse removed the outer ring is 
1cold 1 {inner ring connected to motor base, outer ring to switch). 

+300 V POWER SUPPLY RESISTOR 
CHANGED TO REDUCE RIPPLE 

Effective Prod s/n 997 

DESCRIPTION: 

INFORMATION ONLY M2175 

Resistor R663 is changed to reduce the ripple in the +300v supply, and to make the instrument 
agree with the manuals. 

Parts Removed: 

R663 47 k 1/2 w 100/o 

TIME/DIV SWITCH BRACKET 
ADDED TO IMPROVE SUPPORT 

Effective Prod s/n 1013 

DESCRIPTION: 

302-473 

Parts Added: 

R663 56 k 1/2w 10% 302-563 

INFORMATION ONLY M2197 

A bracket is added to the rear of the TIME/DIV switch to improve switch support and reduce 
excessive play. 

Parts Removed: Parts Added: 

Bracket, support 406-481 
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SWEEP MULTI RESISTOR CHANGED 
TO PERMIT USE OF 6AN8 TUBES 
FROM OTHER MANUFACTURERS 

See SQB M2206 

Effective Prod s/n l 025 Usable in field instruments s/n 101-1024 

DESCRIPTION: 

Resistor R37 was changed to provide an increased output amplitude from the sweep multi. 
This permits using 6AN8 tubes from more than one manufacturer in the V61 position. 

Parts Removed: Parts Added: 

R37 680Q l/2w 10% 302-681 R37 1 k l/2w 10% 

Parts Required for Field Installation: 

See 'Parts Added 9 • 

INSTALLATION INSTRUCTIONS: 

Rep lace R37, located near the V52 socket, with the 1 k resistor. 

BINDING POST CHANGED 
FOR COMPA TIBI UTY 

Effective Prod s/n 1028 

DESCRIPTION: 

INFORMATION ONLY 

Binding posts are changed to a design compatible with our knobs. 

Parts Removed: Parts Added: 

Post, binding Post, binding 
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VA AND POWER CHASSIS CHANGED 
TO BE COMMON WITH TYPE 317 

Effective Prod s/n 1083 

DESCRIPTION: 

See SQB M2161 

Usable in fie Id instruments s/n 101-1082 

The VA and Power chassis was made common to both the 316 and 317. This included changing 
to more reliable tubes, color-coding certain wires, and changing to si Ii con diodes. 

Modification Kit 040-0212-00 is available to replace SR601, SR630, SR660 and SR150 (see 
M2341). Note the change in circuit numbers between the selenium and si Ii con assemblies. 

Parts Removed: 

T600 Transformer 
Vl63, V233 6BQ7A 
V555 6U8 
l240, L250 3. 2 µh 
C256 2. 7 pf 
R248 1.2 k 5w WW 
R297 l k 10w WW 
R554 3 .3M l/2w 100/o 
R556 2. 7 M 1/2w 10% 
R244 lO0Q 
R567 100 k 1/2 w 100/o 
R572 lO0Q 1/2w 10% 

SR601 Selenium 
SR660 Selenium 
SR630 Selenium 
SR 150 Selenium 
Plate, rectifier 
Cable, power 
Chassis, power 

120-064 
154-028 
154-033 
108-088 
281-547 
308-063 
308-089 
302-335 
302-275 
311-003 
302-104 
302-101 

106-015 
106-030 
106-031 
106-038 
386-621 
179-143 
441-156 

Parts Required for Field installation: 

Field Modification Kit 040-0212-00 

INSTALLATION INSTRUCTIONS: 

Refer to kit instructions. 

Parts Added: 

T600 Transformer 120-112 
V163, V233 6DJ8 154-187 
V555 12AU7 154-041 
Vl42 T12G 158-001 
l240, l250 2.5 µh 108-103 
C256 l • 5 pf 281-526 
R248 220Q l/2w 10% 302-221 
R297 1. 2 k 1 Ow 5% WW 308-086 
R554 3.9M 1/2w 5% 301-395 
R556 2.4M 1/2w 5% 301-245 
R244 200 Q 311-004 
R567 68 k ½2 w 10% 302-683 
R572 1 k 1 2 w l 00/o 302-102 

V152A,B 

V602A-D Silicon 106-056 
V632A-D 
V662A-D 

Cable, power 
Chassis, power 
Shield, rectifier 

179-346 
441-215 
337-314 
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CERAMIC STRIPS CHANGED TO 
CUP-MOUNTED TYPE FOR ECONOMY 

Effective Prod s/n 1110 

DESCRIPTION: 

INFORMATION ONLY M2203 

Screw-mounted ceramic strips are replaced by less expensive, easier-to-install clip-mounted 
strips. 

Parts Removed: 

Strip, cer, 9-notch (12) 
Strip" cer, 11-notch (2) 
Strip, cer, 7-notch (2) 
Strip, cer, 9-notch (2) 
Strip, cer, 2-notch 

and associated hardware 

124-066 
124-016 
124-013 
124-071 
124-020 

FAN MOTOR LEAD LOCATION CHANGED 
TO FACILITATE INSTALLING DC FAN MOD 

Effective Prod s/n 1123 

DESCRIPTION: 

Parts Added: 

Strip, cer, 9-notch (14) 
Strip, cer, 11-notc h (2) 
Strip, cer, 7-notch (2) 
Strip, cer, 2-notch 

INFORMATION ONLY 

124-090 
124-091 
124-089 
124-086 

The fan lead was removed from notch 6 to notch 2 of its ceramic terminal strip. This 
facilitates installing the DC Fan Mod (Production Mod 101; Field Mod 040-228). 

DC FAN SELENIUM REPLACED 
WITH SI LI CON RECTI Fl ER 
FOR GREATER REALIABI LITY 

See SQB 

M2293 

M2341 

Effective Prod s/n 1130 Usable in field instruments s/n 101-1129 

DESCRIPTION: 

Selenium rectifier SR317 was replaced by a si Ii con diode assembly which offers greater 
reliability and longer life. 

Parts Replacement Kit 050-0222-00 is available to replace SR317 and/or SR150 (or SR150 
could be replaced, along with the other selenium assemblies, by Modification Kit 
040-0212-00 -- see M2161). 

Parts Removed: Parts Added: 

SR317 Selenium 106-039 V317A-D Silicon 
C317 6.25µf300v 

Parts Required for Field Installation: 

Parts Replacement Kit 050-0222-00 

INSTALLATION INSTRUCTIONS: 

Refer to kit instructions. 
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POWER SUPPLY CA PACI TORS ADDED 
TO REMOVE SPIKE FROM VERTICAL 

See SQB M2391 

Effective Prod s/n 1155 Usable in field instruments s/n 1130-1154** 

DESCRIPTION: 

Capacitor C690 is changed and C691 is added from the other side of V263 fl lament to ground. 
This eliminates a spike in the vertical amplifier resulting from the silicon rectifiers in the 
power supply. 

** Also recommended in earlier s/n instruments modified to include si Ii con rectifiers. 

Parts Removed: · Parts Added: 

C690 0. 01 µf 150v 283-003 C690, C691 0. 02 µf 150v 283-004 

Parts Required for Field Installation: 

See I Parts Added 1 • 

INSTALLATION INSTRUCTIONS: 

a) Replace C690, located near V263 socket, with an 0. 02 µf capacitor. 

b) Add C691, 0.02µf, from pin 3 of V263 to ground. 

VERTICAL AMPLIFIER RESISTORS 
CHANGED TO IMPROVE GAIN 
AND INT TRIG DC LEVEL ADJ 

Effective Prod s/n 1180 

DESCRIPTION: 

See SQB 

Usable in field instruments s/n 101-1179 

M2358 

Divider resistors R248 and R297 are changed to increase the output amplifier plate voltage. 
This improves the maximum vertical gain and eases the Int Trig DC level Adj. 

Parts Removed: 

R297 1.2 k 10w 5% 
R248 220 Q 1/2 w 100/o 

308-086 
302-221 

Parts Required for Field Installation: 

See I Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

R297 l k 10w 5% 
R248 l • 2 k 5 w 5% 

308-089 
308-063 

Replace R248 and R297, located near V244 socket, with the resistors noted above. 
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POWER SUPPLY RESISTOR 
CHANGED TO CORRECT 
DC FILAMENT VOLTAGE 

See SQB M2497 

Effective Prod s/n 1180 Usable in field instruments s/n 1130-1179 

DESCRIPTION: 

Resistor R 151 is changed to correct the V154 fl lament supply voltage which was raised to 
6.6-6.7v when silicon rectifiers were installed. 

Instruments s/n 101-1082, with Mod Kit 040-212 installed, should be checked as this 
change was not incorporated in early versions of the mod kit. 

Parts Removed: Parts Added: 

R151 2.2Q l/2w 5% 308-116 R151 3.3Q 1 w 5% 

Parts Required for Field Installation: 

See I Parts Added 1 • 

INSTALLATION INSTRUCTIONS: 

Replace R151, connected to one terminal of Cl50, with the 3.30 resistor. 

POWER SUPPLY DIODES 
CHANGED TO REDUCE COST 

Effective Prod s/n 1180 

DESCRIPTION: 

INFORMATION ONLY 

307-015 

M2564 

Change silicon diodes from Motorola W6-056 to Tl 152-0118. The new diodes are a direct 
replacement. The yellow end of the Tl diode corresponds to the shell side of the Motorola type. 

Parts Removed: 

V152A,B 
V602A-D 
V632A=D 
V662A-D 

Silicon (14) 106-056 

T12G DIODE PART NUMBER CHANGED 

Effective date 8-7-59 

DESCRIPTION: 

Parts Added: 

V152A, B 
V602A-D 
V632A-D 
V662A-D 

Silicon 1 N2070 (14) 152-01 lB 

INFORMATION ONLY M2371 

The T12G germanium diode is placed in the semiconductor category in the part number book. 
Alsou 1·he Hughes Products type HD2607 diode is set up as cm alternate for the Transitron Tl2G. 

Ports Removed: Parts Added: 

T12G, Germanium 158-001 D18,D142 T12G, or equal 152-008 
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NYLON POSTS REPLACED AND 
STANDARDIZED TO REDUCE COST 
AND ELIMINATE EXTRA POSTS 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY M2397 

Nylon posts produced from 1/4 in. nylon rod are replaced with molded delrin posts. The new 
posts are standardized to save time and expense, and to facilitate manufacture and installation. 

Parts Removed: 

Post, ny Ion (2) 
Post, ny Ion (3) 
Post, nylon 

385-073 
385-096 
385-074 

FRONT PANEL MOD SLOT ADDED 
TO REDUCE PRODUCTION COST 

Effective Prod s/n not given 

DESCRIPTION: 

Parts Added: 

Post, de lri n (2) 
Post, delrin (3) 
Post, delrin 

INFORMATION ONLY 

385-134 
385-136 
385-135 

M2453 

To avoid having to produce and stock a separate front panel for Mod 101, the standard panel 
was used with a mod slot added. 

Parts Removed: 

Panel, front, 316 Mod 101 

CAPACITOR REPLACED 

Effective Prod s/n 1200 

DESCRIPTION: 

333-389 

Parts Added: 

Pane!, front, w/mod slot 333-323B 

INFORMATION ONLY M2025 

To obtain a more reliable part at a reduced cost, the Astron 0. 1 µf 600v capacitor is replaced 
with a Tek-made capacitor. 

Parts Removed: Parts Added: 

Cl01 O. 1 µf 600v 285-547 Cl01 0. l µf 600v 285-556 
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POWER SUPPLY DIODE SHIELD 
REMOVED FOR COST SAVING 

Effective Prod s/n 1230 

DESCRIPTION: 

INFORMATION ONLY M2749 

Because of the di ode change (M2564) from meta I-cased to insulated di odes, the plastic di ode 
shie Id was no longer needed and was. removed for a cost saving. 

The shield was reinstalled as a part of M3322. 

Parts Removed: 

HV CAPACITORS CHANGED 
FROM O I l-FI LLE D TO CERAMIC 

Effective Prod s/n 1230 

DESCRIPTION: 

Parts Added: 

Shield 
Tube, spacing (2) 

See SQB 

337-314 
166-099 

Usable in field instruments s/n 101-1229 

M2869 

The manufacturer is having difficulty supplying HV oil-filled capacitors due to high reject 
and failure rote from oil leaks. Replace 285-513 oil-filled capacitors with a ceramic one. 

To prevent disturbances in the unblanking, additiona I circuitry changes must be made. 

Parts Removed: Parts Added: 

C822,C833, 
C848 0.015µf 3kv PTM 285-513 

C822 , cs33 ' 0.01 µf 2 kv cer 283-011 
C826,C848 

R822 68 k 1/2w 10% 302-683 R822 33 k 1/2 w 100/o 302-333 

Parts Required for Field Installation: 

Parts Rep la cement Kit 050-197 

INSTALLATION INSTRUCTIONS: 

Refer to kit instructions. 
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HORIZ OUTPUT CAPACITORS 
CHANGED TO EASE HF TIMING 

Effective Prod s/n 1257 

DESCRIPTION: 

See SQB 

Usable in field instruments s/n 101-1256 

Capacitors C350 and C372 were changed to allow proper adjustment of the high frequency 
timing. 

Parts Removed: 

C350 
C372 

6.8pf 500v 
3-12 pf 

281-541 
281-009 

Parts Required for Field Installation: 

See I Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

C350,C372 5-25pf 281-011 

M2980 

Replace the capacitors, located on the ceramic strips near C354 and C374, with the 5-25 pf 
capacitors. 

UNCALIBRATED NEON 
OSCI LlA TION PREVENTED 

See SQB M2941 

Effective Prod s/n 1260 Usable in field instruments s/n 101-1259 

DESCRIPTION: 

Prevent oscillation of the UNCALIBRATED neon when the Timing switch VARIABLE control 
is in the CALIBRATED position, by adding a l Meg resistor in parallel with the neon. 

Parts Removed: Parts Added: 

R67 1 M 1/2 w 100/o 302-105 

Parts Required for Field Installation: 

See 'Parts Added' • 

INSTALLATION INSTRUCTIONS: 

On the TIME/DIV switch, solder a 1 Meg resistor from junction of 100k resistor and wire 
going to UNCALIBRATED neon to adjacent grounded shield. 
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PILOT LIGHT RESISTOR ADDED 
TO INCREASE BU LB U FE 

Effective Prod s/n 1280 

DESCRIPTION: 

INFORMATION ONLY 

A lOQ resistor (R599) was added in series with the pilot light to increase the bulb life. 

Parts Removed: Parts Added: 

R599 lOQ 1/2w 100/o 302-100 

M2978 

REAR SUBPANEL AND OVERLAY CHANGED 
TO STANDARDIZE WITH TYPE 317 

INFORMATION ONLY M2288 

Effective Prod s/n 1295 

DESCRIPTION: 

The rear subpanel and overlay were changed to standardize with the type 317. This changed 
the location of the GROUND post to the former location of the CRT CATHODE post and 
moved the CRT CATHODE post 1-1/4in. to the right (as viewed from rear). 

At the same time, the finish was changed from crackle to blue vinyl. 

Parts Removed: 

Plate, rear overlay 
Plate, rear subpanel 
Plate,, CRT gnd strap 

HV CAPACITORS CHANGED 
FROM O1 l-FI LLED TO CERAMIC 

Effective Prod s/n 1295 

DESCRIPTION: 

386-633 
386-615 
386-427 

Parts Added: 

Plate, rear over lay 
Plate, rear subpanel 
Plate, CRT gnd strand 

INFORMATION ONLY 

387-054 
386-971 
386-374 

M2817 

The manufacturer is having difficulty supplying HVoil-fllled capacitors due to high reject 
and failure rate from oil leaks. Replace 285-508 oil-filled capacitors with ceramic capacitors. 

Parts Removed: Parts Added: 

C824, C834 0.0068 µf 3 kv 285-508 C824,C834 0.01 µf 2kv cer 283-011 
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TRIGGER, TIME BASE GENERATOR, 
AND HORIZ AMP TUBES CHANGED 
TO A MORE RELIABLE TYPE 

Effective Prod s/n 1298 

DESCRIPTION: 

INFORMATION ONLY M2610 

The 12AT7, 6BQ7 and 6U8 tubes in the above circuits were changed to type 6DJ8 to improve 
the instrument reliability. 

This necessitated component and layout changes to maintain performance. See M3274. 

Parts Removed: 

R257 333 k 1/2w 1% 309-053 
R415 5.6k 1/2w 100/o 302-562 
R417 20k 8w5% WW 308-081 
R433 3.3 k 1/2w 5% 301-332 
R442 11 k 2w 5% 305-113 
R441 1 M l/2w 100/o 302-105 

V25, V43, V313, 6BQ7A 154-028 
V354, V374 

V414, V435 6U8 154-033 
V83 12AT7 154-039 

SW410, TRIG SEL 262-167 
SW420 

Chassis, Sweep 441-147 

CRT CLAMP CHANGED TO PROVIDE 
BETTER GRIPPING ACTION 

Effective Prod s/n 1340 

DESCRI PT! ON: 

Parts Added: 

R257 349k 1/2w 1% 309-152 
R413,R415 3. 9 k 1/2w 100/o 302-392 
R417,R418 39k 2w 100/o 306-393 
R433 22k l/2w 100/o 302-223 
R442 2.2k 1w 10% 304-222 
R441 1 M 1/ 4 w l 00/o 316-105 
R444 22k l w 10% 304-223 
R443 5000 1/lOw 311-056 
C413 lOpf 500v 281-504 
C443 0. 01 µf 150v 283-003 

V25, V43, V83, 
V313, V354, V374, 6DJ8 154-187 
V414, V435 

Vl8 T12G, Germanium 152-008 

SW410, TRIG SEL 262-303 
SW420 

Chassis, Sweep 441-306 

INFORMATION ONLY 

The inside diameter of the CRT clamp ring is increased from 1.470 in. to 1.530 in. and a 
3/8 x 4-3/8 piece of fine grit, pressure sensitive, safety walk tape is added to the inside 
ring surface. This provides a better gripping action on the CRT. 
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TRIGGER IN PUT AMPU Fl ER 
CAPAC! TOR CHANGED TO 
IMPROVE HF TRIGGERING 

See SQB M3274 

Effective Prod s/n 1400 Usable in field instruments s/n 1298-1399 

DESCRIPTION: 

Capacitor C413 was changed to permit better triggering at high frequencies. 

Parts Removed: Parts Added: 

C413 10pf 500v 281-504 C413 100pf350v 

Parts Required for Field Installation: 

See I Parts Added 1 • 

INSTALLATION INSTRUCTIONS: 

Replace C413 (one end connected to pin 1 of V414) with a 100 pf capacitor. 

TRIGGER CF RESISTOR CHANGED 
TO IMPROVE RANGE OF 
INT TRIG DC LEVEL ADJ 

Effective Prod s/n 1470 

DESCRIPTION: 

INFORMATION ONLY 

281-523 

M3465 

Resistor R257 was changed to allow the Int Trig DC Level Adj potentiometer (R258) to adjust 
closer to the center of its range. 

Parts Removed: 

R257 349 k l/2w 1% 

TRIGGER SE lECTOR SWITCH 
CHANGED TO STANDARDIZE 
AND IMPROVE PERFORMANCE 

Effective Prod s/n 1480 

DESCRIPTION: 

Parts Added: 

309-152 R257 333 k l/2w 1% 309-053 

INFORMATION ONLY 

The TRIGGER SELECTOR switch (SW410) was replaced to standardize with the switch used 
on the 317 /RM3 17. 

Also F R433 was changed from 10% to 5% tolerance to improve performcmce o 

Parts Removed: Parts Added: 

SW410 TRIG SEL 262-303 SW410 TRIG SEL 262-196 
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POWER SUPPLY DIODE REPLACED 

Effective Prod s/n 1500 

DESCRIPTION: 

INFORMATION ONLY 

To provide a more reliable hermetically sealed diode, replace silicon diode 1N2070 with 
silicon diode 1N2862, or equal. The larger diameter of the new top hat diode requires 
alternate di odes to be dressed down between the strips. 

A plexi shield is also added to reduce shock hazard from the rectifier. 

This mod is incorporated in Mod Kit 040-212 •. 

Parts Removed: Parts Added: 

V152A,B 
V602A-D 
V632A-D 
V662A-D 

1N2070 152-011 

D152A, B 
D602A-D 
D632A-D 
D662A-D 

1N2862(orequal) 152-047 

Plate, aluminum 
Strip, cer, 7-notch 
Spacer, ny Ion 

MYLAR TIMI NG CAPACITOR 
PART NUMBERS CHANGED 

Effective Prod s/n not given 

DESCRi PTION: 

386-932 
124-089 
361-009 

Plate, aluminum 
Strip, cer, 7-notch 
Spacer, ny Ion 
Tube, spacing, alum (2) 
Shield, plexi, clear 

INFORMATION ONLY 

387-411 
124-094 
361-008 
166-099 
337-314 

M3322 

M3337 

To reduce rejects by customers who purchase timing capacitors as spare parts, the tolerance 
specification is changed from +1/4% or -1/4% to a straight ±1/2%. The printed tolerance 
on capacitors is removed and the 1A1 or 181 suffix deleted on part numbers. This change will 
not cause difficulty in the timing of instruments. 

Parts Removed: 

C160G, 
Cl60H, 
Cl60J lx. lx.01 µf + 1/4% 291-007A 

C160G, 
C160H, 
C160J 

C160F 
C160F 

lx.lx. 01 µf -1/4% 291-007B 

.001 µf +1/4% (white) 291-00BA 
• 001 µf -1/4% (black) 291-0088 

Parts Added: 

Cl60G, 
C160H, 
C160J 

C160F 

lx. lx. 01 µf ± 1/2°/o 

• 001 µf 1/2°/o 
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DC FAN DIODES CHANGED AND Fl LTER 
ADD TO IMPROVE RELIABI UTY 
AND REDUCE BRUSH NOISE 

See SQB M3407 

Effective Prod s/n 1516 Usable in field instruments s/n 101-1515 

DESCRIPTION: 

The DC Fan diodes (V317A,B,C,D) were replaced and a filter circuit added to improve the 
reliability and reduce the brush noise picked up by the vertical amplifier (see diagram below). 

The diode circuit numbers were a !so changed from I V1 to I D'. 

Parts Removed: 

V317A-D 1N2070 
C317 6.25µf 300v 
Mounting plate 

152-011 
290-025 
386-932 

Parts Required for Field Installation: 

See 'Parts Added 1 and parts listed below. 

Strip, 5-notch (2) 124-093 

INSTALLATION INSTRUCTIONS: 

a) Replace the rectifier mounting plate. 

Parts Added: 

D317A-D 1N2862 
C317 0. i µf 100v 
C625 50 µf 50 v 
R625,R626 10Q 2w 100/o 
Mounting plate 

152-047 
283-012 
290-117 
306-100 
387-411 

b) Rotate the fem motor 180° so that the leads are 30° ccw from top center (viewed from 
shaft end). 

c) Add the filter circuit as indicated in schematic below. 

SILVER-BEARING SOLDER PROVIDED 
FOR CUSTOMER CONVENIENCE 

Effective Prod s/n not given 

DESCRIPTION: 

R <o2S' 
10 

INFORMATION ONLY M3660 

The customer is provided with a spool of silver-bearing solder, mounted on the instrument, 
for repair purposes. A 5/32in. hole is added in a conspicuous location and a press-in nylon 
spool with 3 ft. of solder is installed. 

Parts Removed: 

Page 28 

Parts Added: 

Spool, assembly I w/solder 214-2TO 
Spacer, nylon molded, 0.063 361-007 
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HORIZ AMP RESISTORS RELOCATED 
FROM PLATE TO GRID CIRCUIT TO 
SUPPRESS PARASITIC OSCILLATIONS 

Effective Prod s/n 1530 

DESCRIPTION: 

See SQB M3684 

Usable in field instruments s/n 101-1529 

Relocates Horizontal Amplifier resistors R351 and R374, from the plate circuit of the output 
amplifier stage (V354A and V374A) to the grid circuit of the cathode follower output stage 
(V354B and V374B), to suppress any parasitic oscillations. R35 l must be changed as R374 is 
already wired direct to the grid of V374B. The manual already shows R351 and R374 located 
correctly at the grids of V354B and V374B. 

INSTALLATION INSTRUCTIONS: 

Re located no. 22 bare wire strap 
from CSN-8 to pin 7 of V354, 
to CSN-8 to pin 1 of V354. 
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VOLTS/DIV SWITCH REPLACED 
WITH INTERCHANGEABLE TYPE 

Effective Prod s/n 1540 

DESCRIPTION: 

INFORMATION ONLY M3629-l 

Changes the part number of the VOLTS/DIV switch to aid in providing a correct replacement 
part. Changes mode in earlier production switches have made the current units non
interchangeable. 

Parts Replacement Kit 050-011 is available to facilitate the replacement of switch SW120 
in earlier instruments. 

Parts Removed: 

SW120 VOLTS/DIV 262-153 

HORIZ DISPLAY SWITCH REPLACED 
WITH INTERCHANGEABLE TYPE 

Effective Prod s/n 1540 

DESCRIPTION: 

Parts Added: 

SW120 VOLTS/DIV 262-428 

INFORMATION ONLY M3629-2 

Changes the part number of the HORIZONTAL DISPLAY switch to aid in providing a correct 
replacement part. Changes made in earlier production switches have made the current units 
non=i nterchcmgeab le. 

Parts Replacement Kit 050-028 is available to foci litate the replacement of switch SW300 
in earlier instruments. 

Parts Removed: 

SW300 HORiZ DISPLAY 262-139 

TRIGGER RESISTORS AND LAYOUT 
CHANGED TO IMPROVE AUTO TRIGGERING 
AND MINIMUM TRIGGERING LEVEL 

Parts Added: 

SW300 HORIZ DISPLAY 262-431 

See SQB M3670 

Effective Prod s/n 1540 Usable in field instruments s/n 1298-1539 

DESCRIPTION: 

Resistors R413, R415 are replaced to improve the minimum triggering level, and components 
are relocated in the vicinity of V263 to reduce 60 and 120 Hz pickup, thereby stabi Ii zing 
the AUTO triggering. 

Parts Removed: Parts Added: 

R413,R415 3.9k 1/2w H)O/o 302-392 R4131 R415 4.7k 1/2w HY% 302-472 

continued 
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Parts Required for Field Installation: 

See I Parts Added 0 on page 30. 

INSTALLATION INSTRUCTIONS: 

a) Replace R413 and R415, near the V414 socket, with the 4.7k resistors. 

Refer to drawing for locations in the fol lowing steps. 

M3670 
(con 1d) 

b) Remove the wire between the Int Trig DC Level Adj potentiometer (R258) and CSV-2. 

c) Remove the wire between CSU-4 and CSU-5. 

d) Relocate R257 (333 k) from between CSV-2 and CSU-4, to between CSV-2 and the rear 
term i no I of R258. 

e} Relocate R260 (47Q) from between pin 1 of V263 and CSU-4, to between pin l of V263 
and CSV-2. 

f) Relocate R256 (433 k) from between CSV-3 and CSU-5, to between CSV-4 and CSV-2. 

g) Relocate C256 (1.5pf) from between CSV-3 and CSU-5, to between CSV-4 and CSV-2. 

h) Relocate the bare wire from between the delay line and CSV-3, to between the delay 
line and CSV-4. 

7-16-65 
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SWEEP GENERATOR DISCONNECT 
DIODES REWIRED FOR CONFORMITY 

Effective Prod s/n 1560 

DESCRIPTION: 

INFORMATION ONLY 

Tie the inter-element shield (pin 6) of the disconnect diode, which is now 1floating 1 , to 
one plate (pin 7). This wi II make the circuit conform to other instruments, as well as 
eliminate any possibility of the shield picking up a charge. 

GATE OUT CIRCUIT RESISTOR TOLERANCE 
TIGHTENED TO ELIMINATE EXTREME 
GATE VOLTAGE AMPLITUDES 

See SQB 

M3780 

M3717 

Effective Prod s/n 1580 Usable in field instruments s/n 101-1579 

DESCRIPTION: 

Eliminates extreme voltage amplitudes of the GATE OUT waveform by changing R33 and 
R34 from 100/o to 5% resist ors. 

Parts Removed: 

R33 
R34 

18klwl0% 
33 k 2w 100/o 

304-183 
306-333 

Parts Required for Field Installation: 

See ; Parts Added 1 • 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

R33 
R34 

18k 1 w 5% 
33k 2w 5% 

303-183 
305-333 

Replace R33 and R34, located between ceramic strips above V43, with 5% resistors. 

VARIABLE ATTENUATOR POT 
CHANGED TO 360° TYPE 

Effective Prod s/n 1760 

DESCRIPTION: 

INFORMATION ONLY 

To reduce cost and breakage, and to speed calibration, the Variable Attenuator pot is 
changed to a 360° rotation type" 

Parts Removed: 

SW120 
R216** 
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VOLTS/DIV 
660Q minimum 

262-428 
311-135 

Parts Added: 

SW120 VOLTS/DIV 
R216** 7800 ±15% 

** Part of VOLTS/DIV switch 
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VOLTS/DIV SWITCH WIRE CHANGED 
TO BALANCE INPUT CAPACITANCE 

See SQB M6388 

Effective Prod s/n 1930 Usable in field instruments s/n 101-1929 

DESCRIPTION: 

Components and wires are reloacted to provide improved accuracy of attenuator compensation 
tracking between the main amplifier and preamp by balancing stray capacitances in the input 
circuit in each mode of amplification. 

Parts Removed: Parts Added: 

Wire, braided (2-3/4 in.) 176-047 

Parts Required for Field Installation: 

See I Parts Added 1 • 

INSTALLATION INSTRUCTIONS: 

a) Remove no. 22 wire located between W4-8R to W5-8F. 

b) Remove no.20 wire located between W3-3F and capacitor mounting bracket. 

c) Relocate no.22 wire end from W5-8F to W4-8F (other end to C132). 

d) Relocate the 1 Meg 1/2w 1% resistor (Rl41) from between W3-3F and W4-3F to between 
W4-3F and the rear switch shield. 

e) Replace the ground wire on the VOLTS/DIV switch with the longer wire, soldered to the 
bracket between Cl24 and Cl 26. Dress the wire between the switch wafer3 and the47Q 
resistor (R 143) which passes through the VA chassis near V154. 

NOTE: The following method is used to identify the VOLTS/DIV switch terminals: 

6-20-66 

The wafers are numbered from the front to the rear. 

The contact positions are numbered l through 12 relative to the index 
key as shown in drawing. 

The contacts have an 1F1 or 'R' suffix which denotes that they are on 
the front or the rear of the wafer. 

Example: W2-7R (denoted by * on drawing) is contact 7 on 
the rear of wafer 2. 

( TYPICAL SWITCH CONFIGURATION) 

8F 
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VERTICAL PREAMP RESISTOR CHANGED TO 
DECREASE POSSIBLE WAVEFORM DISTORTION 

See SQB M6559 

Effective Prod s/n 1930 Usable in field instruments s/n 101-1929 

DESCRIPTION: 

Preamplifier screen grid resistor Rl44 was changed to increase the screen voltage, changing 
the grid current operating point from the negative to the positive region where excessive 
current is less likely. This decreases the possibility of waveform distortion due to excessive 
grid current when using the XlO probe. 

Parts Removed: Parts Added: 

R144 22 k l/2w 100/o 302-223 R 144 15 k l/2w 10% 

Parts Required for Field installation: 

See I Parts Added 1 • 

INSTALL.A TION INSTRUCTIONS: 

Replace R 144, located on the ceramic strips near V154, with a 15 k resistor. 

POWER SUPPLY RESISTORS CHANGED 
TO PROPER WATTAGE VALUE 

See SQB 

302-153 

Effective Prod s/n 2150 Usable in field instruments s/n 101-2149 

DESCRIPTION: 

Resistors R60l and R630 are changed in power rating to match the circuit demands. 

Parts Removed: 

R601 
R630 

lOQ 1 w Hf/o 
10Q 2w 10% 

304-100 
306-100 

Parts Required for Field Installation: 

None. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

R601 
R630 

lOQ 2w 10% 
10Q 1 W 100/o 

306-100 
304-100 

Interchange R601 and R630., located between CSU-12 -- CSV-10 and CSU-10 -- CSV-8. 
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VERTICAL INPUT CAPACITOR 
RELIABILITY INCREASED 

Effective Prod s/n 1860 

DESCRIPTION: 

INFORMATION ONLY M5215 

To improve quality and reliability of 0. 1 µf 600v input capacitor 285-556 (or matched pair 
295-054), while lessening production time, the following changes are made: Case is changed 
from phenolic to tin-plated brass, seal is changed from epoxy to hermetic type, new part 
number, 285-603 (matched pair 295-066), is assigned for the non-insulated case type. 

Parts Removed: 

ClOl 0. 1 µf 600v 

FRONT PANEL MOD SLOT 
ADDED TO STANDARD PANEL 

285-556 

Effective Prod s/n not given -- Mod 101 only 

DESCRIPTION: 

Parts Added: 

ClOl O. 1 µf 600v 285-603 

INFORMATION ONLY M5929 

To reduce front panel stock and facilitate production, the standard front panel will now have 
a 1mod slot 8 so it may be used instead of the special panel (which has the same part number 
plus a 1 B1 suffix). Standard instruments will have a blank tag (334-0829-00) added in the slot. 
Special mods will have a tag imprinted with the mod number. 

Parts Removed: Parts Added: 

Pane I, front 333-0323-00** Panel, front 

** Applies only to panels with the 1 81 suffix 

HORIZ OUTPUT CF RESISTOR CHANGED 
TO STANDARDIZE WITH TYPE 543B 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY 

333-0323-00 

M7983 

Resistor R359 was changed from 1% to 1/2% to standardize with the 41.5 k 8w 1/2% resistor 
needed in the Type 543B. 

Parts Removed: Parts Added: 

R35 9 4 1 • 5 k 8 w l % 310-512 R359 41.5 k 8w 1/2% 310-614 

CH:fb 
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CENTRALAB CAPACITOR 
VOLTAGE RATING REDUCED 

Effective date 6-1-58 

DESCRIPTION: 

INFORMATION ONLY Ml847 

Centralab Manufacturing Co. has reduced the voltage rating of their 'Hi-Kap' 0. 01 µf and 
0.02 µf ceramic capacitors from 250 to 150 volts. 

Investigation has shown that the 150 volt rating is adequate in all present instrument usage. 
Future instrument instruction manuals and Tek parts book releases will assign the 150 volt 
rating to the capacitors under discussion. 

No part number changes will be effected. 

Parts Removed: 

C23, C25, 
C790 

C751 

0. 01 µf 250v 

0.02 µf 250v 

TIME BASE GENERATOR 
MYLAR TIMING CAPACITOR 
PART NU11BERS SHUFF LED 

Effective date 3-31-58 

DESCRIPTION: 

283-003 

283-004 

Parts Added: 

C23, C25, 
C790 

C751 

0. 01 µf 150v 

0. 02 µf 150v 

INFORMATION ONLY 

283-003 

283-004 

Ml866 

To clarify part number information and simplify handling of replacement orders, the part 
numbers of the Tek-made mylar timing capacitors (series CT14A2) are changed as follows: 

1) Discontinue the 0. 001 µf ±0% capacitor, which is impractical to manufacture. 

2) Change the matching combination of 1 x 0.1 x 0. 01 µf and 0. 001 µf capacitors (291-007) 
to a Customer Service item. 

3) Change the part numbers of the individual 1 x 0.1 x 0. 01 µf and 0. 001 µf capacitors, 
as indicated below (match the capacitors of like tolerance). 

This mod is superseded by M3337. 

Parts Removed: 
Cl60F, 

Cl 60G, lx. lx. 0lx. 00l 11f 
Cl60H, r 

Cl60J 

Cl60F, 
Cl60G, 
Cl60H, 
Cl60J 

Cl60F, 

lx. lx. 01 µf +1/ 4% 

C 160G, lx. lx.01 µf -1/ 4% 
Cl60H, 
Cl60J 
Cl60F .00l1-1f+l/4% (white) 
Cl60F . 001 µf-1/ 4% (black) 
Cl60F • 001 µf±0% 

291-007 

291-013 

291-015 

291-014 
291-016 
291-008 

Parts Added: 
Cl60F, 

Cl 60G, lx. lx. 0l 11f+l/4% 291-007A 
Cl60H, r 

Cl60J 

Cl60F, 
Cl60G, 
C160H, 
Cl60J 

lx. lx. 01 µf-1/ 4% 291-007B 

Cl60F .00lµf+l/4%(white) 291-008A 
Cl60F • 001 µf-1/ 4% (black) 291-008B 
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PREAMPLIFIER CAPACITORS CHANGED 
TO CORRECT VALUES, IMPROVE 
APPEARANCE AND SAVE COST 

Effective Prod s/n 155 

DESCRIPTION: 

INFORMATION ONLY 

Capacitors C446, C447 and C467 were replaced with C446A, Band C, a three-section 
electrolytic, to correct the values, improve appearance and save cost. 

Parts Removed: 

c446• c44 7• 6.2511f 300 V 290-000 C467 , 

VARIABLE ATTENUATOR 
POTENTIOMETER IMPROVED 

Effective Prod s/n 172 

DESCRIPTION: 

Parts Added: 

C446A, B, C 3xl0 µf 350 v 290-032 

INFORMATION ONLY 

Ml868 

Ml853 

The Tek-made variable attenuator potentiometer is replaced with a new pot, having the 
following improvements: 

1) Additional drag, to resist accidental movement of pot. 

2) Melamine plastic body, allowing higher curing temperature for the resistance wire 
'fixative', and thus reducing noise. 

3) A firm detent action to indicate CALIBRATED position of pot. 

4) Snap-on removable dust cover to allow limited repairs and simplify assembly. 

5) Easily identifiable black body color. 

6) Built-in switch contacts, to operate the UNCALIBRATED neon. Formerly, this switch
ing was accomplished by contacts on the rear wafer of the switch on which the pot is 
mounted. Some minor wiring changes are necessary to make this change. 

Parts Replacement kit 050-0043-00 is available to facilitate installation of R216 in pre
modified instruments. 

Parts Removed: Parts Added: 

R216 660Q 311-102 R216 66CQ 311-135 
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FAN BLADE REVERSED TO 
INCREASE AIR MOVEMENT 

Effective Prod s/n 234 

DESCRIPTION: 

See SQB Ml921 

Usable in field instruments s/n 101-233 

To increase air movement and reduce vibration, the fan blade is turned around so that 
the hub is on the outside. 

INSTALLATION INSTRUCTIONS: 

Turn the fan blade around so the hub is on the outside. 

+GA TE OUT CO:MPONENTS CHANGED 
TO IMPROVE WAVEFORM 

See SQB Ml937 

Effective Prod s/n 269 Usable in field instruments s/n 101-268 

DESCRIPTION: 

Rl95 and Cl95 are changed to improve the clipping action of the+Gate Out CF (Vl93B). 

Parts Removed: 

Rl95 15k 1 w 10% 
Cl95 12 pf 500v 

304-153 
281-506 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

Rl95 18k 1 w 10% 
Cl95 lOpf 500v 

304-183 
281-504 

Replace the components, located on the ceramic strips above V 193, as indicated above. 

CALIBRATOR FILAMENT WIRING 
CORRECTED TO REDUCE 
POSSIBLE AC HUM 

Effective Prod s/n 299 

DESCRIPTION: 

INFORMATION ONLY M2072 

V875 and V883 filament wiring was changed to reduce vulnerability to AC hum. Previously, 
the suppressor of V883 was connected to ground and the filaments of V883 and V875 were 
not grounded correctly. 

The schematic was correct except that the filament pins of V87 5 and V883 were reversed 
with reference to ground. 
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TRIGGER CF RESISTOR CHANGED 
TO IMPROVE HF SYNC 

See SQB M2014 

Effective Prod s/n 318 Usable in field instruments s/n 101-317 

DESCRIPTION: 

Resistor R557 replaced to increase the output from the trigger CF (V563). This improves 
the 20 MC HF Sync. 

Parts Removed: Parts Added: 

R557 300k l/2w 1% 309-125 R557 333k l/2w 1% 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace R557, 300k 1% resistor located near V563, with the 333k resistor. 

CRT NOMENCLATURE CHANGED 
FOR EASIER IDENTIFICATION 

Effective Prod s/n 335 

DESCRIPTION: 

INFORMATION ONLY 

309-053 

M2135 

To make the CRT easier to identify as to instrument, designate the CRT by the first 
instrument in which it is used. 

The part number will not change. 

Parts Removed: 

V859 T32P 

TIME/DIV SWITCH CHANGED 
TO PROVIDE VAR TIME/DIV 
CONTROL DETENT 

Effective Prod s/n 364 

DESCRIPTION: 

depends on 
phosphor 

Parts Added: 

V859 T316P 

INFORMATION ONLY 

depends on 
phosphor 

Ml902 

The TIME/DIV switch was changed from a 5-section to a 4-section. The UNCALIBRATED 
neon was rewired to operate fro:µi the switch added to the VARIABLE control. 

Parts Removed: 

Rl62 20k 

SW160 5-sec (wired) 
(unwired) 

Page 6 

311-083 

262-122 
260-174 

Parts Added: 

Rl62 20k w/SPDT sw 

4 (wired) 
SW160 -sec (unwired) 
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6BQ7A TUBES CHANGED TO 6DJ8'S 
TO IMPROVE RELIABILITY 

Effective Prod s/n 364 

DESCRIPTION: 

See SQB M2028-l 

Usable in field instruments s/n 101-363 

The 6BQ7 A tubes were changed to type 6DJ8 to correspond with the RS16 and to improve the 
instrument reliability. 

Parts Removed: 

Vl35, Vl93, 
V313, V354, 
V374, V463, 
V533 

6BQ7A 

L540, LSS0 3. 2µh 
R350 30k Sw 1% 
Cable, indicator 
Chassis, indicator 

154-028 

108-088 
310-504 
179-193 
441-174 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

a) Replace the tubes listed above with 6DJ8 's. 

Parts Added: 

Vl35, Vl93, 
V313, V354, 
V374, V463, 
V533 

6DJ8/6922 

L540, L550 2. Sµh 
R350 7.35k 5w 1% 
Cable, indicator 
Chassis, indicator 

b) Replace L540 and L550, near V533 socket, with 2. Sµh coils. 

c) Replace R350, on the ceramic strips above V354, with a 7. 35 k resistor. 

HORIZ GAIN ADJ RESISTOR CHANGED 
TO IMPROVE POTENTIOMETER 
ADJUSTMENT RANGE 

See SQB 

154-187 

108-103 
310-524 
179-281 
441-216 

M2028-2 

Effective Prod s/n 364 Usable in field instruments s/n 101-363 

DESCRIPTION: 

Resistor R324 was changed to allow the Horiz Gain Adj potentiometer to adjust closer to 
the center of its range. 

Parts Removed: Parts Added: 

R324 150k l/2w 1% 309-049 R324 143k 1/2 w 1% 309-092 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace R324, located on the HORIZONTAL DISPLAY switch, with the 143 k resistor. 
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POWER SUPPLY SELENIUM RECTIFIERS 
CHANGED TO SILICON TO IMPROVE 
RELIABILITY 

See SQB M2046 

Effective Prod s/n 364 Usable in field instruments s/n 101-363 

DESCRIPTION: 

To improve the instrument reliability, the selenium rectifiers noted below were changed 
to silicon. 

Parts Removed: 

SR601 selenium 
SR630 selenium 
SR660 selenium 
Cable, power 
T600, power 

106-015 
106-031 
106-030 
179-190 
120-064 

Parts Required for Field Installation: 

Parts Added: 

D601A-D 
D630A-D 
D660A-D 

silicon 

Cable, power 
T600, power 

Modification kit 040-0216-00 (kit also replaces SR750 - See M2250.) 

INSTALLATION INSTRUCTIONS: 

Refer to kit instructions. 

TIME/DIV SWITCH WIRE ADD ED TO 
IMPROVE GROUND PATH 

Effective Prod s/n 364 

DESCRIPTION: 

INFORMATION ONLY 

106-056 

179-228 
120-112 

A 2-1/2 in. piece of bare wire was added between the center and front shields of the 
TIME/DIV switch to improve the ground path. 

Parts Removed: Parts Added: 

Switch, wired 262-122 Switch, wired 262-182 
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3- WIRE MOTOR BASE CONNECTOR 
CHANGED TO TEK-MADE TYPE 

Effective Prod s/n 366 

DESCRIPTION: 

INFORMATION ONLY 

The GE 3-wire motor base connector is changed to a Tek-made 3-wire connector. 

Parts Removed: 

Connector, GE, 3-wire 
Cord, power 

131-094 
161-001 

SELENIUM RECTIFIERS ST AMPED 
WITH PART NUMBER 

Effective Prod s/n not given 

DESCRIPTION: 

Parts Added: 

Connector, Tek 3-wire 
Cord, power 
Adapter, 3-wire to 2-wire 

INFORMATION ONLY 

131-102 
161-008 
103-013 

Ml912 

Ml932 

To provide quick identification of Tek-made selenium rectifiers, the part number will be 
stamped on the end plate. · 

MOTOR BASE CONNECTOR 
REWIRED TO ELIMINATE SHOCK 
HAZARD AT TRANSFORMER 

Effective Prod s/n 366 

DESCRIPTION: 

INFORMATION ONLY Ml934 

To eliminate a shock hazard at the transformer primary when the power switch is turned 
off, the 'hot' wire (connected to brass screw of motor base connector) is color-coded and 
run directly to the power switch. 

6-24-66 RM16 MODIFICATION SUMMARY Page 9 



PREAMPLIFIER COMPONENTS RELOCATED 
TO REDUCE EXCESSIVE SPIKE See SQB M2138 

Effective Prod s/n 37 5 Usable in field instruments s/n 101-374 

DESCRIPTION: 

L477 and associated components and leads were relocated to reduce an excessive spike in 
the XS atten position due to stray coupling between the XS atten and preamp output circuits. 

Parts Removed: Parts Added: 

INSTALLATION INSTRUCTIONS: 

a) Rotate L477 so that its terminals are toward the front panel. 

b) Move C484-R484 from in front of L477 to the rear. 

c) Dress the white lead from L477 to cross the lead of R484 at a right angle. 

FAN MOTOR CHANGED TO 
NEW TYPE BY MANUFACTURER 

INFORMATION ONLY M2103 

Effective Prod s/n 395 

DESCRIPTION: 

The manufacturer discontinued fan motor 147-009 and substituted 147-021 with different 
mechanical specs. 

Parts Replacement kit 050-0009-00 is available to facilitate replacement of the fan motor 
in pre-modified instruments. 

Parts Removed: 

Motor, Fasco 
Motor, mount 
Spacer, tube 3/8 x 5/8 (2) 

147-009 
426-053 
166-128 

POWER SUPPLY CABLE CHANGED 
SO THAT ALL SWITCHING TAKES 
PLACE IN 'HOT' SIDE OF LINE 

Effective Prod s/n 417 

DESCRIPTION: 

Parts Added: 

Motor, Fasco 
Motor, mount 

INFORMATION ONLY 

147-021 
406-431 

M2015 

The thermal cutout is in the neutral leg. All switching should be done in the 'hot' leg. 

Modify cable so that the fuse, power switch, and thermal cutout are all in the 'hot' side of 
the line and no switching or fusing takes place in the neutral side. The cable color-code 
is standardized at the same time. Wire fuse so that with the fuse removed the outer ring 
is 'cold' (inner ring connected to motor base, outer ring to switch). 
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SWEEP MULTI RESISTOR CHANGED 
TO PERMIT USE OF 6AN8 TUBES 
FROM OTHER MANUFACTURERS 

Effective Prod s/n 431 

DESCRIPTION: 

See SQB M2207 

Usable in field instruments s/n 101-430 

Resistor Rl47 was changed to provide an increased output amplitude from the sweep multi. 
This permits using 6AN8 tubes from more than one manufacturer in the Vl45 position. 

Parts Removed: Parts Added: 

Rl4 7 680Q 1/2 w 10% 302-681 Rl47 1 k 1/2 w 10% 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace Rl47, located near the Vl45 socket, with the 1 k resistor. 

BINDING POST CHANGED 
FOR COMPATIBILITY 

Effective Prod s/n 433 

DESCRIPTION: 

INFORMATION ONLY 

Binding posts are changed to a desi~ compatible with our knobs. 

Parts Removed: 

Post, binding 129-030 

GAIN ADJ POTENTIOMETER CHANGED TO 
STANDARDIZE WITH TYPE RM17 

Effective Prod s/n 448 

DESCRIPTION: 

Parts Added: 

Post, binding 

INFORMATION ONLY 

302-102 

M2196 

139-036 

M2213 

The Gain Adj potentiometer R544 was changed from 100 to 200 to standardize with the 
type RM17. 

Parts Removed: Parts Added: 

R544 lOOQ 311-003 R544 200Q 311-004 
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PREAMPLIFIER FILAMENT SUPPLY 
AND CATHODE CLAMPING SELENIUM 
RECTIFIERS CHANGED TO SILICON 
TO IMPROVE RELIABILITY 

See SQB M2250 

Effective Prod s/n 448 Usable in field instrurrents s/n 101-447 

DESCRIPTION: 

To improve instrument reliability, selenium rectifiers SR454 and SR 750 were changed to 
silicon. 

SR750 replacement is included in Mod Kit 040-0216-00 for instruments between s/n 101-363; 
Parts Replacement Kit 050-0067-00 facilitates replacement of SR454 (all s/n's). 

NOTE: SR750 was later changed to Dl62 - See M2046, M2565, M2528, M3357, M3535 
and M5095. 

Parts Removed: 

SR454 
SR750 

selenium 
selenium 

Bracket, rectifier 

106-037 
106-038 
406-314 

Parts Required for Field Installation: 

Parts Added: 

V442 T12G 
SR750A, B silicon 

To replace SR750 only: Modification Kit 040-0389-00 (s/n 364-447) 

158-001 
106-056 

To replace SR750, along with SR601, SR630 and SR660: Modification Kit 040-0216-00 
(s/n 101-363) 
To replace SR454: Parts Replacement Kit 050-0067-00 

INSTALLATION INSTRUCTIONS: 

Refer to kit instructions. 

POWER SUPPLY CAPACITORS ADDED 
TO REMOVE SPIKE FROM VERTICAL See SQB M2393 

Effective Prod s/n 448 Usable in field instruments s/n 101-447** 

DESCRIPTION: 

Capacitor C790 is changed and C791 is added from the other side of V563 filament to 
ground. This eliminates a spike in the vertical amplifier resulting from the silicon 
rectifiers in the power supply. Mod included in Mod Kit 040-0216-00. 

**If instruments have been modified to use silicon rectifiers. 

Parts Removed: Parts Added: 

C790 0. 01 µf 150v 283-003 C790, C79 l o. 02 µf 150 v 283-004 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

a) Replace C790, located near V563 socket, with an O. 02 µf capacitor. 

b) Add C791, 0.02 µf, from pin 3 of V563 to ground. 
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NYLON POSTS REPLACED AND 
STANDARDIZED TO REDUCE COST 
AND ELIMINATE EXTRA POSTS 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY M2397 

Nylon posts produced from 1/ 4 in. nylon rod are replaced with molded delrin posts. The 
new posts are standardized to save time and expense, and to facilitate manufacture and 
installation. 

Parts Removed: 

Post, nylon 
Post, nylon 
Post, nylon** 

**RM16 Mod 165B only 

385-073 
385-076 
385-090 

PREAMPLIFIER FILAMENT SUPPLY 
RESISTOR CHANGED TO CORRE CT 
DC FILAMENT VOLTAGE 

Parts Added: 

Post, delrin 
Post, delrin 
Post, delrin** 

See SQB 

385-134 
385-138 
385-090 

M2498 

Effective Prod s/n 448 Usable in field instruments s/n 101-447 

DESCRIPTION: 

Resistor R751 is changed to correct the V454 filament supply voltage which was raised 
to 6. 6 - 6. 7 V when silicon rectifiers were installed (M2250). 

This mod is not applicable if Mod.Kits 040-0216-00 or 040-0389-00 were installed. 

Parts Removed: Parts Added: 

R751 2.2Q l/2W 5% 308-116 R571 3.3Q 1 W 5% 307-015 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace R751, connected to one tenninal of C750, with the 3. 3Q resistor. 
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POWER SUPPLY WIRING CHANGED TO 
CONFORM WITH SCHEMA TIC 

Effective Prod s/n 448 

DESCRIPTION: 

INFORMATION ONLY M2531 

A wire in the power cable was changed to conform with the schematic. Previously, the 
lead from SR660 to SR630 was bypassing R630 (lOQ) and was connected to the C630 side 
of the resistor. 

CERAMIC STRIPS CHANGED TO 
CLIP- MOUNTED TYPE FOR ECONOMY INFORMATION ONLY M2203 

Effective Prod s/n 450 

DESCRIPTION: 

Screw-mounted ceramic strips are replaced by less expensive, easier-to-install clip
mounted strips. 

Parts Removed: 

Strip, cer, 9-notch (5) 
Strip, cer, 4-notch 
Strip, cer, 7-notch (9) 

and associated hardware 

POWER SUPPLY DIODE SHIELD 
ADDED TO PROTECT FROM 
DIODE CASE VOL TAG ES 

Effective Prod s/n 450 

DESCRIPTION: 

124-066 
124-012 
124-014 

Parts Added: 

Strip, cer, 9-notch (5) 
Strip, cer, 4-notch 
Strip, cer, 7-notch (9) 

INFORMATION ONLY 

124-090 
124-088 
124-089 

M2436 

To protect from the voltages on the outside of the silicon rectifiers, a clear plexiglass 
shield marked "Danger High Voltage" was added. 

Parts Removed: Parts Added: 

Shield, plastic 
Spacer, alum (2) 
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FRONT PANEL MOD SLOT ADDED 
TO REDUCE PRODUCTION COST 

Effective Prod date 8-26-59 

DESCRIPTION: 

INFORMATION ONLY 

To avoid having to produce and stock a separate front panel for Mod 101, the standard 
panel was used with a mod slot added. 

Parts Removed: Parts Added: 

Panel, front, RM16 Mod 101 333-524 Panel, front, w/mod slot 333-364B 

M2453 

POWER SUPPLY DIODES 
CHANGED TO REDUCE COST INFORMATION ONLY M2565 

Effective Prod s/n 468 

DESCRIPTION: 

Change silicon diodes from Motorola 106-056 to Tl 152-0llB. The new diodes are a direct 
replacement. The yellow end of the Tl diode corresponds to the shell side of the Motorola 
type. See M2528, M3357 and M3535. 

Parts Removed: 

SR601, SR630, s·l· (l 4) 
SR660, SR7 50 1 icon 106-056 

DELAY LINE INDUCTORS CHANGED 
TO EASE LINE TUNING DIFFICULTY 

Effective Prod s/n 470 

DESCRIPTION: 

Parts Added: 

SR601, SR630,} Silicon (l 4) 152_01 1B 
SR660, SR750 1N2070 

INFORMATION ONLY M2557 

Inductors L589 and L590, between sections of the delay line, were changed to ease the 
difficulty of tuning the delay line. 

Parts Removed: Parts Added: 

L589,L590 2.Sµh 108-103 L589, L590 3.2 µh 108-088 
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CAPACITOR REPLACED 

Effective Prod s/n 498 

DESCRIPTION: 

INFORMATION ONLY 

To obtain a more reliable part at a reduced cost, the Astron 0. 1 µf 600 v capacitor is 
replaced with a Tek-made capacitor. 

Parts Removed: 

ClOl 0. l 1-1£ 600v 

POWER SUPPLY DIODE SHIELD 
REMOVED FOR COST SAVING 

Effective Prod s/n 498 

DESCRIPTION: 

Parts Added: 

285-547 ClOl 0.11-1f 600v 285-556 

INFORMATION ONLY 

Because of the diode change (M2565) from metal-cased to insulated diodes, the plastic 
diode shield was no longer needed and was removed for a cost saving. 

Parts Removed: 

Shield 
Tube, spacing (2) 

337-314 
166-099 

HV CAPACITORS CHANGED 
FROM OIL- FILLED TO CERAMIC 

Parts Added: 

See SQB 

M2025 

M2753 

M2870 

Effective Prod s/n 520 Usable in field instruments s/n 101-519 

DESCRIPTION: 

The manufacturer is having difficulty supplying HV oil-filled capacitors due to high reject 
and failure rate from oil leaks. Replace 285-513 oil-filled capacitors with a ceramic one. 

To prevent disturbances in the unblanking, additional circuitry changes must be made. 

Parts Removed: q 

g~~~• c333 0.0151-1£ 3 kv PTM 285-513 

R822 100k l/2w 10% 302-104 

Parts Required for Field Installation: 

Parts Replacement kit 050-197 

INSTALLATION INSTRUCTIONS: 

Refer to kit instructions. 

Parts Added: 

c3zz, c333 , 0. 0111f 2 kv cer 283-0ll 
C826, C848 r 

R822 33 k 1/2 w 10% 302-333 
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UNCALIBRATED NEON 
OSCI LLA TI ON PREVENTED 

Effective Prod s/n 550 

DESCRIPTION: 

See SQB M2943 

Usable in field instruments s/n 101-549 

Prevent oscillation of the UNCALIBRATED neon when the Timing switch VARIABLE control 
is in the CALIBRATED position, by adding a 1 meg resistor in parallel with the neon. 

Parts Removed: Parts Added: 

Rl59 1 meg 1/2 w 10% 302-105 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

On the TIME/DIV switch, solder a 1 meg resistor from junction of 100 k resistor and wire 
going to UNCALIBRATED neon to adjacent grounded shield. 

HORIZ OUTPUT CAPACITORS 
CHANGED TO EASE HF TIMING 

Effective Prod s/n 550 

DESCRIPTION: 

See SQB M2981 

Usable in field instruments s/n 101-549 

Capacitors C350 and C372 were changed to allow proper adjustment of the high frequency 
timing. 

Parts Removed: 

C350 
C372 

6. 8 pf 500v 
3-12 pf 

281-541 
281-009 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

C350,C372 5-25pf 281-011 

Replace the capacitors, located on the ceramic strips near C354 and C374, with the 5-25pf 
capacitors. 
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HV CAPACITORS CHANGED 
FROM OIL-FILLED TO CERAMIC 

See SQB M2818 

Effective Prod s/n 580 Usable in field instruments s/n 101-579 

DESCRIPTION: 

The manufacturer is having difficulty supplying HV oil-filled capacitors due to high reject 
and failure rate from oil leaks. Replace 285-508 oil-filled capacitors with ceramic capaci
tors, 

Parts Removed: Parts Added: 

C824,C834 0.0068µf 3kv 285-508 C824, C834 0. 01 µf 2 kv cer 283-01 l 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace all 0. 0068 µf 3kv capacitors with 0. 01 µf 2 kv ceramic capacitors. 
DC FAN SELENIUM RECTIFIER 
REPLACED BY SILICON DIODES INFORMATION ONLY M3076 
TO IMPROVE RELIABILITY 

Effective Prod date 2-12-60 (RM16 Mod 101 only) 

DESCRIPTION: 

To improve the instrument reliability, the selenium rectifier assembly used for the DC 
fan was changed to a silicon diode assembly. See M3415. 

Parts Replacement kit 050-0228-00 is available to facilitate replacement of part number 
106-006. 

Parts Removed: 

Rectifier, selenium 
Bracket, rectifier 

106-006 
406-314 

Parts Added: 

D317A-D 
C317 

silicon 
6. 25µf 300v 

152-0llB 
290-025 

LINE TRIGGER PHASE CORRECTED BY 
REVERSING TRANSFORMER LEADS See SQB M3081 

Effective Prod s/n 580 Usable in field instruments s/n 101-579 

DESCRIPTION: 

To prevent the line triggering from being 180° out of phase, the filament leads to the 
transformer were reversed. 

Proper triggering occurs when a lOX probe connected from the VERTICAL INPUT to the 
AC line at the fuseholder provides a display as indicated below when triggered on LINE. 

INSTALLATION INSTRUCTIONS: 

a) Reverse the leads from power 
transformer terminals 29 and 
30. 

b) Likewise, reverse the leads from 
terminals 27 and 28. 
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POWER SUPPLY RECTIFIER 
DESIGNATIONS CHANGED TO 
STANDARDIZE MANUALS 

Effective Prod s/n 620 (approx.) 

DESCRIPTION: 

INFORMATION ONLY 

Standardizes the manual and chassis circuit numbers on silicon diodes by changing to 
'V' numbers instead of 'SR' numbers. This was accomplished by changing chassis 
silk-screening and making manual corrections. 

Also, SR750 was changed to Vl62. See M3535. 

M2528 

CRT CLAlVIP CHANGED TO PROVIDE 
BETTER GRIPPING ACTION 

INFORMATION ONLY M3221 

Effective Prod s/n 620 

DESCRIPTION: 

The inside diameter of the CRT clamp ring is increased from 1. 470 in. to 1. 530 in. and 
a 3/8 x 4-3/8 piece of fine grit, pressure sensitive, safety walk tape is added to the inside 
ring surface. This provides a better gripping action on the CRT. 

MYLAR TIMING CAPACITOR 
PART NUMBERS CHANGED 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY M3337 

To reduce rejects by customers who purchase timing capacitors as spare parts, the tolerance 
specification is changed from +1/ 4% to -1/ 4% to a straight ± 1/2 %. The printed tolerance is 
removed on capacitors and the 'A' or 'B' suffix deleted on part numbers. (This change will 
not cause difficulty in the timing of instruments.) 

Parts Removed: 

Cl60F .00lµf+l/4%(whiteend) 291-008A 
Cl60F .00lµf-1/4% (black end) 291-008B 
Cl60G,H,J lx.lx.0lµf+l/4% 291-007A 
Cl60G, H, J lx. lx. 01 µf-1/ 4% 291-007B 

Parts Added: 

Cl60F .00lµf ±1/2% 291-008 
Cl60G, H, J lx. lx. 01 µf ±1/2% 291-007 
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POWER SUPPLY DIODES REPLACED 

Effective Prod s/n 790 

DESCRIPTION: 

INFORMATION ONLY M3357 

To provide a more reliable hermetically sealed diode, replace silicon diode 1N2070 with 
silicon diode 1N2862, or equal. The larger diameter of the new top hat diode requires 
alternate diodes to be dressed down between the strips. A slight change in diode layout 
is also necessary. 

This mod is incorporated in Modification kit 040-0216-00. 

Parts Removed: 

V602A-D, 
V632A-D, 
V662A-D, 
Vl62A, B 

1N2070 152-011 

Parts Added: 

V602A-D, 
V632A-D, 
V662A-D, 
Vl62A, B 

1N2862 (or equal) 152-047 

NOTE: Vl62 was earlier identified as SR750 and later as D162 (See M2528 and M3535). 

SEMICONDUCTOR INFORMATION 
STANDARDIZED 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY 

The following changes are to be made, as applicable: 

M3535 

1. All semiconductor type numbers are deleted from the chassis, leaving only the circuit 
designation. 

2. Circuit designations of silicon diodes change from 'V' to 'D'. 

3. Circuit designations of transistors change from 'V' to 'Q'. 

SILVER-BEARING SOLDER PROVIDED 
FOR CUSTOMER CONVENIENCE 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY M3660 

The customer is provided with a spool of silver-bearing solder, mounted on the instrument, 
for repair purposes. A 5/32 in. hole is added in a conspicuous location and a press-in nylon 
spool with 3 ft. of solder is installed. 

Parts Removed: 

Page 20 

Parts Added: 

Spool, ass'y, w/solder 214-210 
Spacer, nylon molded, 0.063 361-007 
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DC FAN SUPPLY DIODES REPLACED AND 
FILTER ADDED TO IMPROVE RELIABILITY 
AND REDUCE INTERFERENCE 

Effective Prod s/n 830 

DESCRIPTION: 

INFORMATION ONLY M3415 

The 1N2070 diodes were replaced with a more reliable type, and a filter circuit was added 
to reduce brush noise picked up by the Vertical Amplifier. 

Parts Removed: 

D317A-D 1N2070 
C317 6. 251-1f 300v 

152-011 
290-025 

HORIZ AMP RESISTORS RELOCATED 
FROM PLATE TO GRID CIRCUIT TO 
SUPPRESS PARASITIC OSCILLATIONS 

Parts Added: 

D317A-D 1N2862 (or equal) 
C317 o. l µf 100 v 
C625 S0µf 50v 
R625, R626 lOQ 2 w 10% 

See SQB 

152-047 
283-012 
290-117 
306-100 

M3686 

Effective Prod s/n 840 Usable in field instruments s/n 101-839 

DESCRIPTION: 

Relocates Horizontal Amplifier resistors R351 and R374, from the plate circuit of the 
output amplifier stage (V354A and V374A) to the grid circuit of the cathode follower out-
put stage (V354B and V374B), to suppress any parasitic oscillations. R351 must be changed 
as R374 is already wired direct to the grid of V374B. The manual already shows R351 and 
R374 located correctly at the grids of V354B and V374B. 

INSTALLATION INSTRUCTIONS: 

a) Relocate no.22 bare wire strap from CSN2-pin 7 of V374 to CSN2-pin 1 of V374. 

b) Relocate no. 22 bare wire strap from CSN9-pin 7 of V354 to CSN9-pin l of V354. 
Refer to schematic on following page. 

(continued) 
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TRIGGER AND CALIBRATOR TUBES 
CHANGED TO Uv1PROVE RELIABILITY 

Effective Prod s/n 860 

DESCRIPTION: 

INFORMATION ONLY M3217 

To improve instrument reliability, the 6U8 tubes were replaced with 6DJ8's (trigger circuit) 
and 12AU7 (calibrator). 

This change necessitated changing the layout and some components, as noted below, and 
the chassis silkscreening. 

Parts Removed: 

Vl4, V35, V875 6U8 154-033 
Rl5 5. 6 k 1/2 w 10% 302-562 
R33 3.3k l/2w 5% 301-332 
R42 llk 2w 5% 305-113 
R872 3.3M l/2w 10% 302-335 
R876 2. 7 M l/2w 10% 302-275 
R880 100 k 1/2 w 10% 302-104 
R883 1000 l/2w 10% 302-101 
Cl3 10 pf cer 281--504 
Bracket 406-321 
Cable 179-281 
Chassis, Calibrator 441-183 
Chassis, Indicator 441-216 

GATE OUT CKT RESISTOR TOLERANCE 
TIGHTENED TO ELIMINATE EXTREME 
GATE VOLTAGE AMPLITUDES 

Effective Prod s/n 870 

DESCRIPTION: 

Parts Added: 

Vl4, V35 154-187 
V875 154-041 
Rl3, RlS 3. 9 k 1/2 w 10% 302-392 
R42, R44 22k lw 10% 304-223 
R43 soon 3ll-056 
R33 2.2k l/2w 5% 301-222 
R872 3.9M l/2w 5% 301-395 
R876 2.4M l/2w 5% 301-245 
R880 68k l/2w 10% 302-683 
R833 lk l/2w 10% 302-102 
Cl3 lOOpf 281-523 
C43 0. 005 µf 500 V 283-001 
Dl31 T12G, germanium 152-008 
Bracket 406-602 
Chassis, Calibrator 441-355 
Chassis, Indicator 441-354 
Cable 179-500 

See SQB M3718 

Usable in field instruments s/n 101-869 

Eliminates extreme voltage amplitudes of the GATE OUT waveform by changing Rl95 and 
Rl96 from 10% to 5% resistors. 

Parts Removed: 

Rl95 18k 1 w 10% 
Rl96 33k 2w 10% 

304-183 
306-333 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

Rl95 
Rl96 

18 k 1 w 5% 
33k 2w 5% 

303-183 
305-333 

Replace Rl95 and Rl96, located between ceramic strips above Vl93, with 5% resistors. 
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SWEEP GENERATOR DISCONNECT 
DIODES REWIRED FOR CONFORMITY 

Effective Prod s/n 890 

DESCRIPTION: 

INFORMATION ONLY M3775 

Tie the inter-element shield (pin 6) of the disconnect diode, which is not 'floating', to 
one plate (pin 7). This will make the circuit conform to other instruments, as well as 
eliminate any possibility of the shield picking up a charge. 

VARIABLE ATTENUATOR POT 
CHANGED TO 360° TYPE 

Effective Prod s/n 890 

DESCRIPTION: 

INFORMATION ONLY 

To reduce cost and breakage, and to speed calibration, the Variable Attenuator pot is 
changed to a 360° rotation type. 

Parts Removed: 

SW420, SWSl 7 262-144 
**R516 660Q minimum 

**Part of VOL TS/DIV switch 

CALIBRATOR TUBE SOCKET ROTATED 
TO FACILITATE ASSEMBLY 

Effective Prod s/n 890 

DESCRIPTION: 

Parts Added: 

SW420, SWSl 7 
**R516 780Q 15% 

INFORMATION ONLY 

262-479 
311-281 

V883 tube socket was rotated 1800 and components relocated accordingly to facilitate 
final assembly. 
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POWER SUPPLY DIODES CHANGED 
TO MORE RELIABLE TYPE 

Effective Prod s/n 921 -- RM16 Mod 165B only 

DESCRIPTION: 

INFORMATION ONLY M5095 

The 1N2070 power supply diodes were changed to 1N2862 (or equal). The new diodes are a 
more reliable, hermetically sealed top hat type. 

Parts Removed: 

D162A, B, 
D602A-D, 
D622A-D, 
D632A-D, 
D662A-D 

1N2070 

VERTICAL INPUT CAPACITOR 
RELIABILITY INCREASED 

Effective Prod s/n 1090 

DESCRIPTION: 

152-011 

Parts Added: 

Dl62A, B, 
D602A-D, 
D622A- D, 1N2 862 
D632A-D, 
D662A-D 

INFORMATION ONLY 

152-047 

M5215 

To improve quality and reliability of the 0.1 µf 600v input capacitor 285-556 (or matched 
pair 295-054), while lessening production time, the following changes are made: case 
is changed from phenolic to tin-plated brass; seal is changed from epoxy to hermetic 
type; new part number, 285-603 is assigned for the non-insulated case type. 

NOTE: 295-066 is part number for matched pair of 285-603. 

Parts Removed: 

C401 0.1 µf 600v 

CRT SOCKET STANDARDIZED 
FOR COST SAVING 

Effective Prod s/n 1170 

DESCRIPTION: 

Parts Added: 

285-556 C401 0.lµf 600v 

INFORMATION ONLY 

285-603 

The purchase specifications for the CRT socket are changed to permit using the same 
socket in other instruments. 

Parts Removed: Parts Added: 

Socket, 12-pin CRT 136-603 Socket, 12-pin CRT 136-081 
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FRONT PANEL MOD SLOT ADDED 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY M5929 

Reduce the stock of front panels and facilitate production by adding a 'mod slot' to the 
standard front panel. For standard instruments use a blank insert tag in the slot. For 
special instruments use an insert tag with the mod number. 

Parts Removed: 

Panel, front 333-364B 

VOL TS/DIV SWITCH WIRE CHANGED 
TO BALANCE INPUT CAPACITANCE 

Parts Added: 

Panel, front 
Tag, blank 

See SQB 

333-364 
334-829 

M6388 

Effective Prod s/n 1170 Usable in field instruments s/n 101-1169 

DESCRIPTION: 

Components and wires are relocated to provide improved accuracy of attenuator compensa
tion tracking between the main amplifier and pre-amp by balancing stray capacitances in 
the input circuit in each mode of amplification. 

Parts Removed: Parts Added: 

R441 IM l/2W 1% 309-014 

Parts Required for Field Installation: 

See 'Parts Added' . 

INSTALLATION INSTRUCTIONS: 

a) Temporarily disconnect strap and pilot light wires from the CALIBRATOR chassis (leave 
cable connected) and pull CALIBRATOR chassis to one side. 

b) Loosen the VOLTS/DIV switch enough to allow a slight ccw rotation, this will provide 
access to the area of the switch to be modified. 

c) Remove the #22 wire, located between W4-8R and W5-8F. 

d) Remove the #20 wire, located between W3-3F and the capacitor mounting bracket. 

e) Relocate the #22 wire from W5-F8 (other end to C432) to W4-8R. 

f) Relocate l Meg 1/2 W 1% resistor (R441) from between W3-3F and W4-3F to between 
W4-3F and the rear switch shield; a new resistor with longer leads may be necessary. 

g) Secure VOLT /DIV switch. 

h) Secure the CALIBRATOR chassis and reconnect leads. 

continued 
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NOTE: The following method is used to 
identify the VOLTS/DIV switch terminals: 

The wafers are numbered from the front 
to the rear. 

The contact positions are numbered l through 
12 relative to the index key as shown in 
drawing. 

The contacts have an 'F' or 'R' suffix which 
denotes that they are on the front or the 
rear of the wafer. 

Example: W2-7R (denoted by* on drawing) 
is contace no. 7 on the rear of 
wafer 2. 

RELAY RACK ASSEMBLY CHANGED TO 
MEET RETMA AND MIL SPECS 

Effective Prod s/n not given 

DESCRIPTION: 

M6388 
(cont) 

( TYPICAL SWITCH CONFIGURATION ) 
3F 

INFORMATION ONLY M7013 

The following changes were made to the relay rack assembly in order to meet RETMA 
(SE-102) and military (MIL Std 189) standards for relay rack installations: 

1. Change relay rack gussets 406-379 (right) and 406-380 (left) as follows: part numbers 
change to 406-960 and 406-961 respectively. 

2. Change the width of mounting flanges located on the front of gussets from 7/8in. to 
11/16. 

3. Relocate the 1/ 4 in. wide slots located in the mounting flanges from 3/ 8 in. to 5/ 16 in. 
from bend. , 

4. Change the length of the chassis-trak clearance cutout located between mounting 
flanges from 3-1/ 4 in. to 3-3/8 in. 

5. Relocate the cutout from 1-3/32 in. to 1-11/64 from the bottom of gussets. 

6. Relocate the (2) 7/32D holes located in the rear of gussets from 1-15/16 to 1-63/64 
from bottom of gussets to the first 7/32D hole. Spacing between the (2) 7/32D holes 
remains the same. 

Parts Removed: Parts Added: 

Cradle assembly 426-064 Cradle assembly 426-207 
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DC FAN CAPACITOR REPLACED 
TO INCREASE RELIABILITY 

INFORMATION ONLY 

Effective Prod s/n not given (RM16 Mod 101 and Mod 165B only) 

DESCRIPTION: 

M7928 

Accumulated breakdown failures in all types of instruments prompted a 'blanket' replace
ment of ceramic disc capacitor 283-012 with a higher rated capacitor. 

Parts Removed: 

C317 (Mod 101) 
C661 (Mod 1658) O. lµf 100v 283-012 

HORIZ OUTPUT CF RESISTOR 
CHANGED TO STANDARDIZE 
WITH TYPE 543B 

Effective Prod s/n not given 

DESCRIPTION: 

Parts Added: 

C317 (Mod 101) 
C661 (Mod 165B) 0.1 µf 200 v 283-057 

INFORMATION ONLY M7983 

Resistor R359 was changed from 1% to 1/2% to standardize with the 41. 5k 1/2% resistor 
needed in the type 543B. 

Parts Removed: Parts Added: 

R359 41.5k 8w 1% 310-512 R359 41.5k 8w 1/2% 310-614 
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ELECTROLYTIC CAPACITOR ASSEMBLIES 
REPLACED WITH EQUIVALENT CAPACITOR, 
FLANGE, BASE OR COVER TO ELIMINATE 
UNNECESSARY PART NUMBERS AND 
TO FACILITATE REPLACEMENT 

Effective Prod. s/n not given 

DESCRIPTION: 

INFORMATION ONLY S8959 

All electrolytic capacitor assemblies were replaced with their equivalent raw capacitor, 
metal or fiber flange, plastic cover and Delrin base (when required) to eliminate un
necessary part numbers and to facilitate replacement of electrolytic capacitors by 
customers. For replacement of capacitor assemblies, Customer Service will supply 
raw capacitors with both metal and fiber flanges and plastic covers when required. 

Parts Removed: 

C446 3xl0 µF 
C703 2x20 µF 
C701 2x20 µF 
C601, 660 125µF 
C750 2xl000 µF 
C630 125µF 

350V 290-032 
450V 290-036 
450V 290-037 
350V 290-044 

15V 290-050 
350V 290-052 

Parts Added: 

C446 3xl0 µF 
C703 2x20 µF 
C701 2x20 µF 
C601, 660 125 µF 
C750 2xl000 µF 
C630 125 µF 
Flange 
Flange 
Flange 
Flange 
Cover t 

Du Pont Registered Trademark Cover 

10-21-66 RM16 MODIFICATION SUMMARY 

350V 
450V 
450V 
350V 

15V 
350V 

290-004 
290-010 
290-010 
290-016 
290-022 
290-016 
386-252 
386-253 
386-254 
386-255 
200-257 
200-258 
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TUBES CHANGED FROM 
MILITARY TYPE TO STANDARD INFORMATION ONLY M 10951 

Effective Prod SN not given -- (RM16 - Mod 165B only) 

FRONT PANEL SYMPTOM: None. 

PROBLEM: Military type tubes are no longer required in Mod 165B. 

PRODUCTION CHANGE: The military type tubes were changed to standard as indicated 
in the I ist below. Also, the tube clamp on the indicator chassis was removed, since 
it was no longer required. 

Parts Removed: 
V183 Tube, MP #60-0008-00 154-0205-00 
Vl52 Tube, MP #60-0003-00 154-0282-00 
V810 Tube, MP #60-0019-00 154-0283-00 
V609 Tube, MP #60-0013-00 154-0288-00 
V617 Tube, MP #60-0006-00 154-0315-00 
V636, V666,V514, 

Tube, MP #60-0001-00 V483, V503, V524, 154-0284-00 
V563, V883 

Clamp, tube 343-0012-00 

Parts Added: 
V183 Tube, 12A T7 154-0039-00 
V152 Tube, 6AL5 154-0016-00 
V810 Tube, 6AQ5 154-0017-00 
V609 Tube, 5651 154-0052-00 
V617 Tube, 6080 154-0056-00 
V636, V666, V514, 
V483, V503, V524, Tube, 6AU6 154-0022-00 
V563, V883 

VERTICAL PREAMP RESISTOR CHANGED 
TO DECREASE POSSIBLE WAVEFORM 
DISTORTION 

See SQB M6559 

Effective Prod s/n 1170 Usable in field instruments s/n 101-1169 

DESCRIPTION: 

Preamplifier screen grid resistor R444 was changed to increase the screen voltage, changing 
the grid current operating point from the negative to the positive region where excessive 
current is less likely. This decreased the possibility of waveform distortion d1,1e to excess
ive grid current when using the XlO probe. 

Parts Removed: Parts Added: 

R444 22k 1/2w 10% 302-223 R444 15k 1/2w 10% 302-153 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace R444, located on the ceramic strips near V454, with a 15k resistor. 
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NEON INDICATING LAMPS 
AND HOLDERS REPLACED 
WITH IMPROVED TYPE 

Effective Prod SN 1370 - RM16 -165B 

FRONT PANEL SYMPTOM: None. 

PROBLEM: None. 

INFORMATION ONLY M8002 

PRODUCTION CHANGE: The indicating neon holders were replaced with a type which 
has increased wide-angle visibility and is neater in appearance. The new holders, 
being slightly shorter, require a type NE - 2 V neon bulb and a shorter mounting 
screw, 

Parts Removed: 

B163,B300, 
B517 

·Parts Added: 

B163,B300, 
B517 

Bulb, neon, NE - 2 ,raw 

Holder, neon, single 
Screw, 4-40xl FHS 

Bulb, neon, NE - 2 V 

Holder, neon, single 
Screw, 4-40x7 /8 FHS 
Filter lens, neon indicator 

POWER SUPPLY SILICON DIODE 
TYPE CHANGED TO REDUCE 
COST AND FACILITATE LAYOUT 

INFORMATION ONLY 

Effective Prod SN 1430 (RM16 - 165B only) 

FRONT PANEL SYMPTOM: None. 

150-0002-00 

352-0008-00 
211-0031-00 

150-0030-00 

352-0067-00 
211-0109-00 
378-0541-00 

M9973 

PROBLEM: A lower cost smaller diameter silicon diode was available to facilitate 
layout and improve dress. 

PRODUCTION CHANGE: The Power Supply diodes were changed from top hat type diode 
to tubular type diode. 

Parts Removed: 

D602A-D 
D632A-D 
D662A-D 
D622A-D 
Dl62A, B 

Parts Added: 

D602A-D 
D632A-D 
D662A-D 
D622A-D 
D162A, B 

KH:fb 

10-21-66 

Diode silicon 400 PIV 500 mA 152-0047-00 

Diode silicon 400 PIV 500 - 750 mA 152-0066-00 
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CALIBRATOR FILAMENT WIRING 
CORRECTED TO REDUCE 
POSSIBLE AC HUM 

Effective Prod s/n 115 

DESCRIPTION: 

INFORMATION ONLY M2073 

V87 5 and V883 filament wiring was changed to reduce vulnerability to AC hum. Previously, 
the suppressor of V883 was connected to ground and the filaments of V883 and V875 were 
not grounded correctly. 

The schematic was correct except that the filament pins of V875 and V883 were reversed 
with referenc-e to ground. 

TIME/DIV SWITCH WIRE ADDED 
TO IMPROVE GROUND PATH 

Effective Prod s/n 132 

DESCRIPTION: 

INFORMATION ONLY 

A 2-1/2 in. piece of bare wire was added between the center and front shields of the 
TIME/DIV switch (262-182) to improve the ground path. 

CRT NOMENCLATURE CHANGED 
FOR EASIER IDENTIFICATION 

Effective Prod s/n 135 

DESCRIPTION: 

INFORMATION ONLY 

To make the CRT easier to identify as to instrument, designate the CRT by the first 
instrument in which it is used. 

The part number will not change. 

Parts Removed: Parts Added: 

M2108 

M2135 

V859 T32P depends on 
phosphor 

V859 T316P depends on 
phosphor 
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CERAMIC STRIPS CHANGED TO 
CLIP-MOUNTED TYPE FOR ECONOMY 

Effective Prod s/n 139 

DESCRIPTION: 

INFORMATION ONLY M2203 

Screw-mounted ceramic strips are replaced by less expensive, easier-to-install clip
mounted strips. 

Parts Removed: 

Strip, cer, 9-notch (5) 
Strip, cer, 4-notch 
Strip, cer, 7-notch (9) 

and associated hardware 

INDICATOR CABLE CHANGED 
TO STANDARDIZE WITH RM16 

Effective Prod s/n 140 

DESCRIPTION: 

124-066 
124-012 
124-014 

Parts Added: 

Strip, cer, 9-notch (5) 124-090 
Strip, cer, 4-notch 124-088 
Strip, cer, 7-notch (9) 124-089 

INFORMATION ONLY M.2163 

Two leads from the Amphenol plug to the heater rectifier were routed instead to ceramic 
strip notches. Wires in the indicator cable then connect the notches to the rectifier. This 
allows using the same indicator cable in the RS16 and RM16. 

Parts Removed: 

Cable, indicator 179-276 

GAIN ADJ POTENTIOMETER CHANGED 
TO STANDARDIZE WITH TYPE RMl 7 

Effective Prod s/n 140 

DESCRIPTION: 

Parts Added: 

Cable, indicator 179-328 

INFORMATION ONLY M2214 

The Gain Adj potentiometer R544 was changed from lO0Q to 200Q to standardize with the 
type RM17. 

Parts Removed: Parts Added: 

R544 l00Q 311-003 R544 200n 311-004 

Page 4 RS16 MODIFICATION SUMMARY 9-2-65 



SWEEP MULTI RESISTOR CHANGED 
TO PERMIT USE OF 6AN8 TUBES 
FROM OTHER :MANUFACTURERS 

Effective Prod s/n 141 

DESCRIPTION: 

See SQB M2208 

Use in field instruments s/n 101-140 

Resistor Rl47 was changed to provide an increased output amplitude from the sweep multi. 
This permits using 6AN8 tubes from more than one manufacturer in the Vl45 position. 

Parts Removed: Parts Added: 

Rl47 680 1/2 w 10% 302-681 Rl47 lk l/2w 10% 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace Rl47, located near the Vl45 socket, with the l k resistor. 

POWER SUPPLY CABLE CHANGED 
SO THAT ALL SWITCHING TAKES 
PLACE IN 'HOT' SIDE OF LINE 

Effective Prod s/n 143 

DESCRIPTION: 

INFORMATION ONLY 

302-102 

M2015 

The thermal cutout is in is in the neutral leg. All switching should be done in the 'hot' leg. 

Modify cable so that the fuse, power switch, and thermal cutout are all in the 'hot' side of 
the line and no switching or fusing takes place in the neutral side. The cable color-code 
is standardized at the same time. Wire fuse so that with the fuse removed the outer ring 
is 'cold' (inner ring connected to motor base, outer ring to switch). 

HORIZ GAIN ADJ RESISTOR CHANGED 
TO IMPROVE POTENTIOMETER 
ADJUSTMENT RANGE 

Effective Prod s/n 143 

DESCRIPTION: 

See SQB M.2037 

Usable in field instruments s/n 101-142 

Resistor R324 was changed to allow the Horiz Gain Adj potentiometer to adjust closer to 
the center of its range. 

Parts Removed: Parts Added: 

R324 150k l/2w 1% 309-049 R324 143k l/2w 1% 309-092 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace R324, located on the HORIZONTAL DISPLAY switch, with the 143 k resistor. 
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PREAMP COMPONENTS RELOCATED 
TO REDUCE EXCESSIVE SPIKE 

See SQB M2139 

Effective Prod s/n 143 Usable in field instruments s/n 101-142 

DESCRIPTION: 

L477 and associated components and leads were relocated to reduce an excessive spike in 
the XS atten position due to stray coupling between the XS atten and preamp output circuits. 

Parts Removed: Parts Added: 

INSTALLATION INSTRUCTIONS: 

a) Rotate L4 77 so that its terminals are toward the front panel. 

b) Move C484-R484 from in front of L477 to the rear. 

c) Dress the white lead from L477 to cross the lead of R484 at a right angle. 

BINDING POST CHANGED 
FOR COMPATIBILITY 

Effective Prod s/n 143 

DESCRIPTION: 

INFORMATION ONLY 

Binding posts are changed to a design compatible with our knobs. 

Parts Removed: 

Post, binding 129-030 

FAN MOTOR CHANGED TO 
NEW TYPE BY MANUFACTURER 

Effective Prod s/n 145 

DESCRIPTION: 

Parts Added: 

Post, binding 

INFORMATION ONLY 

129-036 

M2196 

M2123 

The manufacturer discontinued fan motor 147-009 and substituted 147-021 with different 
mechanical specs. 

Parts Replacement kit 050-0009-00 is available to facilitate replacement of the fan motor 
in pre-modified instruments. 

Parts Removed: 

Motor, Pasco 
Motor, mount 
Spacer, tube 3/8 x 5/8 (2) 
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147-009 
426-053 
166-128 

Parts Added: 

Motor, Pasco 
Motor, mount 
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PREAMPLIFIER FILAMENT SUPPLY 
AND CATHODE CLAMPING SELENIUM 
RECTIFIERS TO SILICON TO IMPROVE 
RE LIABILITY 

See SQB M2251 

Effective Prod s/n 178 Usable in field instruments s/n 101-177 

DESCRIPTION: 

To improve instrument reliability, seleniu, preamplifier cathode clamping rectifier 
SR454 and filament rectifier SR750 were changed to silicon. 

Parts Replacement kit 050-0067-00 facilitates replacement of SR454; Modification Kit 
040-0389-00 facilitates replacement of SR750. 

NOTE: SR750 was later changed to Dl62 - See M2527, M2566, M3371 and M3535. 

Parts Removed: 

SR454 
SR750 

selenium 
selenium 

Bracket, rectifier 

106-037 
106-038 
406-314 

Parts Required for Field Installation: 

Parts Added: 

V442 Tl2G 
SR750A, B silicon 

To replace SR750: Modification Kit 040-0389-00 
To replace SR454: Parts Replacement Kit 050-0067-00 

INSTALLATION INSTRUCTIONS: 

Ref er to kit instructions 

POWER SUPPLY CAPACITORS ADDED 
TO REMOVE SPIKE FROM VERTICAL 

See SQB 

158-001 
106-056 

M2394 

Effective Prod s/n 178 Usable in field instruments s/n 101-177 

DESCRIPTION: 

Capacitor C790 is changed and C791 is added from the other side of V563 filament to 
ground. This eliminates a spike in the vertical amplifier resulting from the silicon 
rectifiers in the power supply. 

Parts Removed: Parts Added: 

C790 0.0lµf 150v 283-003 C790, C791 0.02µf 150v 283-004 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

a) Replace C790, located near V563 socket, with an 0. 02 µf capacitor. 

b) Add C791, 0.02µf, from pin 3 of V563 to ground. 
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NYLON POSTS REPLACED AND 
STANDARDIZED TO REDUCE COST 
AND ELIJ\11NA TE EXTRA POSTS 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY M2397 

Nylon posts produced from 1/4 in. nylon rod are replaced with molded delrin posts. The 
new posts are standardized to save time and expense, and to facilitate manufacture and 
installation. 

Parts Removed: 

Post, nylon 
Post. nylon 

POWER SUPPLY DIODE SHIELD 
ADDED TO PROTECT FROM 
DIODE CASE VOL TAG ES 

Effective Prod s/n 178 

DESCRIPTION: 

385-076 
385-074 

Parts Added: 

Post, delrin 
Post, delrin 

INFORMATION ONLY 

385-138 
385-135 

M2435 

To protect from the voltages on the outside of the silicon rectifiers, a clear plexiglass 
shield marked "Danger High Voltage" was added. 

Parts Removed: Parts Added: 

POWER SUPPLY WIRING CHANGED 
TO CONFORM WITH SCHEMA TIC 

Effective Prod s/n 198 

DESCRIPTION: 

Shield, plastic 
Spacer, alum (2) 

INFORMATION ONLY 

337-337 
166-099 

M2530 

A wire in the power cable was changed to conform with the schematic. Previously, the 
lead from SR660 to SR630 was bypassing R630 (lOQ) and was connected to the C630 side 
of the resistor. 
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CAPACITOR REPLACED 

Effective Prod s/n 201 

DESCRIPTION: 

INFORMATION ONLY 

To obtain a more reliable part at a reduced cost, the Astron O. 1 µf 600 v capacitor is 
replaced with a Tek-made capacitor. 

Parts Removed: 

CIOl 0.1 µf 600v 

POWER SUPPLY DIODES 
CHANGED TO REDUCE COST 

Effective Prod s/n 201 

DESCRIPTION: 

Parts Added: 

285-547 ClOl 0.1 µf 600v 285-556 

INFORMATION ONLY 

M2025 

M2566 

Change silicon diodes from Motorola 106-056 to TI 152-011B. The new diodes are a direct 
replacement. The yellow end of the TI diode corresponds to the shell side of the Motorola 
type. See M2527 and M337 l. 

Parts Removed: Parts Added: 

SR601, SR630, 
SR660, SR750 Silicon (14) 106-056 SR601, SR630, Silicon (l 4) 152_0118 

SR660,SR750 1N2070 

POWER SUPPLY RECTIFIER 
DESIGNATIONS CHANGED TO 
STANDARDIZE MANUALS 

Effective Prod s/n 201 

DESCRIPTION: 

INFORMATION ONLY 

Standardizes the manual and chassis circuit numbers on silicon diodes by changing to 

M2527 

'V' numbers instead of 'SR' numbers. This was accomplished by changing chassis silk
screening and making manual corrections. See M3535. Also, SR750 was changed to Vl62. 

POWER SUPPLY DIODE SHIELD 
REMOVED FOR COST SAVING 

Effective Prod s/n 201 

DESCRIPTION: 

INFORMATION ONLY 

Because of the diode change (M2565) from metal-cased to insulated diodes, the plastic 
diode shield was no longer needed and was removed for a cost saving. 

Parts Removed: 

Shield 
Tube, spacing (2) 

12-15-65 

337-314 
166-099 

Parts Added: 

RS16 MODIFICATION SUMMARY 
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PREAMPLIFIER FILAMENT SUPPLY 
RESISTOR CHANGED TO CORRECT 
DC FILAMENT VOLTAGE 

See SQB M2499 

Effective Prod s/n 202 Usable in field instruments s/n 178-201 

DESCRIPTION: 

Resistor R751 is changed to correct the V454 filament supply voltage which was raised to 
6.6 - 6. 7v when silicon rectifiers were installed. (M2251). 

This mod is not applicable if Modification Kit 040-03 89-00 has been installed. 

Parts Removed: Parts Added: 

R751 2.2Q 1/2 w 5% 308-116 R751 3.30 l w 5% 307-015 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace R751, connected to one terminal of C750, with the 3. 3Q resistor. 

DELAY LINE INDUCTORS CHANGED 
TO EASE LINE TUNING DIFFICULTY INFORMATION ONLY M2558 

Effective Prod s/n 202 

DESCRIPTION: 

Inductors L589 and L590, between sections of the delay line, were changed to ease the 
difficulty of tuning the delay line. 

Parts Removed: Parts Added: 

L589, L590 2. 5µh 108-103 L589, L590 3.2µh 108-088 

HV CAPACITORS CHANGED 
FROM OIL-FILLED TO CERAMIC 

See SQB M2819 

Effective Prod s/n 202 Usable in field instruments s/n 101-201 

DESCRIPTION: 

The manufacturer is having difficulty supplying HV oil-filled capacitors due to high reject 
and failure rate from oil leaks. Replace 285-508 oil-filled capacitors with ceramic capaci
tors. 

Parts Removed: 

C824, C834 O. 0068 µf 3 kv 285-508 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

C824, C834 O. 01 µf 2 kv cer 283-0ll 

Replace all O. 0068 µf 3 kv capacitors with O. 01 µf 2 kv ceramic capacitors. 
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HV CAPACITORS CHANGED 
FROM OIL-FILLED TO CERAMIC 

Effective Prod s/n 202 

DESCRIPTION: 

See SQB M2871 

Usable in field instruments s/n 101-201 

The manufacturer is having difficulty supplying HV oil-filled capacitors due to high reject 
and failure rate from oil leaks. Replace 285-513 oil-filled capacitors with a ceramic one. 

To prevent disturbances in the unblanking, additional circuitry changes must be made. 

Parts Removed: 

g:!~• CS33•o. 015 µf 3kv PTM 285-513 

R822 100k l/2w 10% 302-104 

Parts Required for Field Installation: 

Parts Replacement kit 050~0197-00 

INSTALLATION INSTRUCTIONS: 

Refer to kit instructions. 

UNCALIBRATED NEON 
OSCILLATION PREVENTED 

Effective Prod s/n 202 

DESCRIPTION: 

Parts Added: 

C822, C833, 
C826, CS48 O. Ol 1-1f 2kv cer 283-01 l 

R822 33 k 1/2 w 10% 302-333 

See SQB M2942 

Usable in field instruments s/n 101-201 

. Prevent oscillation of the UNCALIBRATED neon when the Timing switch VARIABLE control 
is in the CALIBRATED position, by adding a l meg resistor in parallel with the neon. 

Parts Removed: Parts Added: 

Rl59 l meg 1/2 w 10% 302-105 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

On the TIME/DIV switch, solder a 1 meg resistor from junction of 100 k resistor and wire 
going to UNCALIBRATED neon to adjacent grounded shield. 
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HORIZ OUTPUT CAPACITORS 
CHANGED TO EASE HF TIMING 

See SQB M2982 

Effective Prod s/n 202 Usable in field instruments s/n 101-201 

DESCRIPTION: 

Capacitors C350 and C372 were changed to allow proper adjustment of the high frequency 
timing. 

Parts Removed: 

C350 
C372 

6. 8 pf 500v 
3-12 pf 

281-541 
281-009 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

C350, C372 5-25pf 281-011 

Replace the capacitors, located on the ceramic strips near C354 and C374, with the 5-25pf 
capacitors. 

LINE TRIGGER PHASE CORRECTED BY 
REVERSING TRANSFORMER LEADS 

See SQB M3082 

Effective Prod s/n 202 Usable in field instruments s/n .101-201 

DESCRIPTION: 

To prevent the line triggering from being 180° out of phase, the filament leads to the 
transformer were reversed. 

Proper triggering occurs when a lOX probe connected from the VERTICAL INPUT to the 
AC line at the fuseholder provides a display as indicated below when triggered in LINE. 

INSTALLATION INSTRUCTIONS: 

a) Reverse the leads from power 
transformer terminals 29 and 
30. 

b) Likewise, reverse the leads 
from terminals 27 and 28. 
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CRT CLAMP CHANGED TO PROVIDE 
BETTER GRIPPING ACTION 

Effective Prod s/n 202 

DESCRIPTION: 

INFORMATION ONLY M3222 

The inside diameter of the CRT clamp ring is increased from 1. 470 in. to I. 530 in. and 
a 3/8 x 4-3/8 piece of fine grit, pressure sensitive, safety walk tape is added to the inside 
ring surface. This provides a better gripping action on the CRT. 

TRIGGER AND CALIBRATOR TUBES 
CHANGED TO IMPROVE RELIABILITY 

Effective Prod s/n 202 

DESCRIPTION: 

INFORMATION ONLY M3230 

To improve instrument reliability, the 6U8 tubes were replaced with 6DJ8's (trigger circuit) 
and 12AU7 (calibrator). 

This change necessitated changing the layout and some components, as noted below, and 
the chassis silkscreening. 

Parts Removed: Parts Added: 

V14, V35, V875 6U8 154-033 V14, V35 6DJ8 154-187 
RlS 5. 6k 1/2w 10% 302-562 V875 12AU7 154-041 
R33 3. 3k l/2w 5% 301-332 Rl3, R15 3.9k 1/2w 10% 302-392 
R42 11 k 2w 5% 305-113 R42, R44 22k lw 10% 304-223 
R872 3.3M l/2w 10% 302-335 R43 SOOQ 311-056 
R876 2. 7 M l/2w 10% 302-275 R33 2. 2 k 1/2 w 5% 301-222 
R880 100k l/2w 10% 302-104 R872 3.9M l/2w 5% 301-395 
R883 lO0Q 1/2w 10% 302-101 R876 2.4M l/2w 5% 301-245 
Cl3 lOpf cer 281-504 R880 68k l/2w 10% 302-683 
Bracket 406-321 R833 lk l/2w 10% 302-102 
Cable 179-281 Cl3 lO0pf 281-523 
Chassis, Calibrator 441-183 C43 0.005 f 500v 283-001 
Chassis, Indicator 441-216 Dl31 Tl2G, germanium 152-008 

Bracket 406-602 
Chassis, Calibrator 441-355 
Chassis, Indicator 441-354 
Cable 179-500 
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MYLAR TIMING CAPACITOR 
PART NUMBERS CHANGED 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY M3337 

To reduce rejects by customers who purchase timing capacitors as spare parts, the 
tolerance specification is changed from+l/4% to -1/4% to a straight±l/2%. The printed 
tolerance is removed on capacitors and the 'A! or 'B' suffix deleted on part numbers. 
(This change will not cause difficulty in the timing of instruments.) 

Parts Removed: Parts Added: 

Cl60F .001 µf+l/4%(whiteend)291-008A 
Cl60F • 001 µf-1/ 4%(black end) 291-008B 
Cl60G,H,J lx.lx.0lµf+l/4% 291-007A 
Cl60G,H,J lx.lx.0lµf-1/4% 291-007B 

Cl60F .001 µf±l/2% 291-008 
Cl60G,H,J lx.lx.0lµf±l/2% 291-007 

POWER SUPPLY DIODES REPLACED 

Effective Prod s/n 202 

DESCRIPTION: 

INFORMATION ONLY M3371 

To provide a more reliable hermetically sealed diode, replace silicon diode 1N2070 with 
silicon diode 1N2862, or equal. The larger diameter of the new top hat diode requires 
alternate diodes to be dressed down between the strips. A slight change in diode layout 
is also necessary. 

NOTE: Vl62 was earlier identified as SR750 and later as D162 (See M3535). 

Parts Removed: Parts Added: 

V602A-D, 
V632A-D, 
V662A-D, 
Vl62A, B 

1N2070 152-011 

SEMICONDUCTOR INFORMATION 
STANDARDIZED 

Effective Prod s/n not given 

DESCRIPTION: 

V602A-D, 
V632A-D, 
V662A-D, 
Vl62A, B 

1N2862 (orequal) 152-047 

INFORMATION ONLY 

The following changes are to be made, as applicable: 

1. All semiconductor type numbers are deleted from the chassis, leaving only the 
circuit designation. 

2. Circuit designations of silicon diodes change from 'V' to 'D'. 

3. Circuit desigr1ations of transistors change from 'V' to 'Q'. 
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HORIZ AMP RESISTORS RELOCATED 
FROM PLATE TO GRID CIRCUIT TO 
SUPPRESS PARASITIC OSCILLATIONS 

See SQB M3688 

Effective Prod s/n 202 Usable in field instruments s/n 101-201 

DESCRIPTION: 

Relocates Horizontal Amplifier resistors R351 and R374, from the plate circuit of the 
output amplifier stage (V354A and V374A) to the grid circuit of the cathode follower out
put stage (V354B and V374B), to suppress any parasitic oscillations. R351 must be changed 
as R37 4 is already wired direct to the grid of V37 4B. The manual already shows R351 and 
R374 located correctly at the grids of V354B and V374B. 

INSTALLATION INSTRUCTIONS: 

a) Relocate no. 22 bare wire strap from CSN2-pin 7 of V374 to CSN2-pin 1 of V374. 

b) Relocate no. 22 bare wire strap from CSN9-pin 7 of V354 to CSN9-pin 1 of V354. 
Refer to schematic on following page. 

(continued) 
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GATE OUT CKT RESISTOR TOLERANCE 
TIGHTENED TO ELIMINATE EXTREME 
GATE VOLTAGE AMPLITUDES 

Effective Prod s/n 202 

DESCRIPTION: 

See SQB M3719 

Usable in field instruments s/n 101-201 

Eliminates extreme voltage amplitudes of the GATE OUT waveform by changing Rl95 and 
RI 96 from 10% to 5% resistors. 

Parts Removed: 

Rl95 
Rl96 

18k lw 10% 
33k 2w 10% 

304-183 
306-333 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

Rl95 
Rl96 

18k lw 5% 
33k 2w 5% 

303-183 
305-333 

Replace Rl95 and Rl96, located between ceramic strips above Vl93, with 5% resistors. 

SWEEP GENERATOR DISCONNECT 
DIODES REWIRED FOR CONFORMITY 

Effective Prod s/n 202 

DESCRIPTION: 

INFORMATION ONLY M3785 

Tie the inter-element shield (pin 6) of the disconnect diode, which is not 'floating' to one 
plate (pin 7). This will make the circuit conform to other instruments, as well as eliminate 
any possibility of the shield picking up a charge. 

VARIABLE ATTENUATOR POT 
CHANGED TO 360° TYPE 

Effective Prod s/n 202 

DESCRIPTION: 

INFORMATION ONLY 

To reduce cost and breakage, and to speed calibration, the Variable Attenuator pot is 
changed to a 360° rotation type. 

Parts Removed: 

SW420, SWSl 7 
** R516 660Q minimum 

**Part of VOL TS/DIV switch 

6-24-66 

262-144 
311-135 

Parts Added: 

SW420, SWSl 7 
**R516 780Q ±IS% 

RS16 MODIFICATION SUMMARY 
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CRT SOCKET STANDARDIZED 
FOR COST SAVING 

Effective Prod s/n 202 

DESCRIPTION: 

INFORMATION ONLY 

The purchase specifications for the CRT socket are changed to permit using the same 
socket in other instruments. 

Parts Removed: 

Socket, 12-pin CRT 

VERTICAL INPUT CAPACITOR 
RELIABILITY INCREASED 

Effective Prod s/n 202 

DESCRIPTION: 

Parts Added: 

136-603 Socket, 12-pin CRT 136-081 

INFORMATION ONLY 

M5081 

M5215 

To improve quality and reliability of the 0. lµf 600v input capacitor 285-556 (or matched 
pair 295-054), while lessening production time, the following changes are made: case 
is changed from phenolic to tin-plated brass; seal is changed from epoxy to hermetic type; 
new part number, 285-603 is assigned for the non-insulated case type. 

NOTE: 295-066 is part number for matched pair of 285-603. 

Parts Removed: Parts Added: 

C401 0.lµf 600v 285-556 C401 O. lµf 600v 285-603 
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VOL TS/DIV SWITCH WIRE CHANGED 
TO BALANCE INPUT CAPACITANCE 

See SQB M6388 

Effective Prod s/n 202 Usable in field instruments s/n 101-201 

DESCRIPTION: 

Components and wires are relocated to provide improved accuracy of attenuator compensa
tion tracking between the main amplifier and pre-amp by balancing stray capacitances in 
the input circuit in each mode of amplification. 

INSTALLATION INSTRUCTIONS: 

a) Remove no. 22 wire located between W4-8R and W5-8F. 

b) Remove no. 20 wire located between W3=3F and capacitor mounting bracket. 

c) Relocate no.22 wire end at W5-F8 (other end to C432) to W4-8R. 

d) Relocate the l meg 1/2 w 1% resistor from between W3-3F and W4-3F to between 
W4-3F and the rear switch shield. 

e) Enlarge the 5/32 D hole located at 6-ll/16V 3-3/4H, to 1/4D. Add a l/4in. grommet 
to the enlarged hole. 

f) Reroute R484 and C484 (100k - 0.005) combination from through the 2-1/4" x l" slot 
to through the grommet. 

NOTE: The following method is used to 
identify the VOL TS/DIV switch terminals: 

The wafers are numbered from the front 
to the rear. 

The contact positions are numbered l through 
12 relative to the index key as shown in 
drawing. 

The contacts have an 'F' or 'R' suffix which 
denotes that they are on the front or the 
rear of the wafer. 

Example: W2-7R (denoted by* on drawing) 
is contact no. 7 on the rear of 
wafer 2. 

( TYPICAL SWITCH CONFIGURATION) 
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VERTICAL PREAMP RESISTOR 
CHANGED TO DECREASE POSSIBLE 
WAVEFORM DISTORTION 

Effective Prod s/n 202 

DESCRIPTION: 

See SQB M6559 

Usable in field instruments 101-201 

Preamplifier screen grid resistor R444 was changed to increase the screen voltage, changing 
the grid current operating point from the negative to the positive region where excessive 
current is less likely. This decreased the possibility of waveform distortion due to excess
ive grid current when using the XlO probe. 

Parts Removed: Parts Added: 

R444 22k l/2w 10% 302-223 R444 15k 1/2 w 10% 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace R444, located on the ceramic strips near V454, with a 15k resistor. 

HORIZ OUTPUT CF RESISTOR CHANGED 
TO STANDARDIZE WITH TYPE 543B 

Effective Prod s/n not given 

DESCRIPTION: 

INFORMATION ONLY 

302-153 

M7983 

Resistor R359 was changed from 1% to 1/2% to standardize with the 41. Sk 1/2% resistor 
needed in the type 543B. 

Parts Removed: Parts Added: 

R359 41.Sk 8w 1% 310-512 R359 41. Sk 8w 1/2% 310-614 

TL:fb 
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FIELD MODIFICATION KIT 

Modification K316-DC1 
Serial Numbers---All 
Kit KJ16-DC1 

INTRODUCTION: 

The KJ16-DC1 Modification 

KIT LIST: 

guantity 

1 each consisting of: 

1 each 

~ 
a bracke$-~ mounting 

~«., 
. C:, 

motor 

4 ea. screws. 6-32 x ¼ BHS 

4 ea. lockwashers, #6 ext. 

Selenium Rectifier-Assembly consisting of: 

1 ea. rectifier assembly 

2 ea. wire, /22 solid, white, 5 DI length 

040-141 

file 

date 

A 
040-141 

Type 316 

December 4, 1957 

Tek Number 

426-049 

147-005 

211-054 

210-005 

106-039 

Page l of 2 



INSTRUCTIONS: 

1. Unsolder fan motor leads at ceramic strip located under SR150 rectifier 
assembly. 

2. Remove filter housing and filter. 

J. Remove fan blade and ac fan motor. 

4. Remove motor mounting bracket, leaving rubber 

5. Unsolder all connections at selenium rectifi 

6. Install new rectifier 
of the instrument. 

7. Solder blue-red wire 

8. Solder 

9. 

10. 

11. 

12. Solder 

13. 

14. Rea 

Page 2 of 2 

and filter housing. 

040-141 

the front 

cable. 



file 

date 

FIELD MODIFICATION KIT 

Type 316 Oscilloscope 

K316 CRT 

INTRODUCTION: 

INST 

The Tektronix TJlP 

now designated 

are 

volts. 

and is 

resistors 

to change 

306-475 

306-474 

( ) 1. Remove high-voltage shield located at the rear 
of instrument; 

( ) 2. Replace R842, a 3.9 meg. 2 w, 10% composition 
resistor, located under the oscilloscope handle, 
with the new 4.7 meg, 2 w, 10% resistor. 

( ) 3. Replace R8u4, a 1.5 meg, 2 w, 10%,com~osition 
resistor, located under the oscilloscope handle, 
with the new 470 k, 2 w, lo;i resistor. 

( ) 4. Replace high-voltage shield: 

( ) 5. Check voltage at cathode of crt and adjust if 
necessary to _measure -1650 v. 

040-151 

040-151 

Type 316 

November 61 1957 

Page l of 1 





SILICON RECTIFIER 

For Tektronix Oscilloscopes: 

Types 316 serial numbers 101-1082 
317 serial numbers 101- 340 

DESCRIPTION 

This modification replaces the selenium rectifiers 
used in the power supplies of the above instruments 
with silicon rectifiers, offering more reliability and 
longer life. 

The following selenium rectifiers are replaced: 
SR601 (part number 106-015), SR630 (106-031), 
SR660 ( 106-030), and SR150 ( 106-039). 

® 

Publication: 
Instructions for 040-212 
June 1966 

Supersedes: 
January 1965 

© 1965, Tektronix, Inc. 
All Rights Reserved. 

040-212 Page 1 of 4 



Quantity 

1 ea. 

3 ea. 
2 ea. 
1 ea. 
1 ea. 
1 ea. 
1 ea. 
1 ea. 
1 ea. 
1 ea. 

PARTS UST 

Description 

Assembly, silicon rectifier, consisting of: 
2 ea. Strip, cer, 3/4 x 7 notches, clip-mounted 
2 ea. Strip, cer, 3/4 x 11 notches, clip-mounted 

14 ea. Diode, silicon, 500-750ma 400PIV 
3 ea. Tube, spacer, aluminum, 21/32, tapped 8-32 
1 ea. Lug, solder, SL 
3 ea. Screw, 8-32 x 1/4 BHS 
1 ea. Resistor, WW, 30 n 3 w 5% 
lea. Resistor,WW, 60n 5w 5% 
8 ea. Spacer, nylon molded, 0.156 
1 ea. Bracket, silicon rectifier mounting 
1 ea. Wire, no.22 solid, 9 in. white-blue 

Screw, 8-32 x 1/4 BHS 
Capacitor, cer, 0.02 µf 
Resistor, comp, 3.3n 
Tubing, plastic, no.13 black, 
Wire, no.22 solid, 
Wire, no.22 solid, 
Wire, no.22 solid, 
Wire, no.20 solid, 
Wire, solder, silver-bearing, 

(2) bk-bn-gn-bn w-bu-r w-bu-o 

w-gn w-gn 

150v 
lw 
8 in. 
6in. 

lOin. 
6in. 
6in. 

24in. 

w-o-bu-bn 
or 
gy-o-r 

( w-bu) 

Fig. 1 

Hi-Kap 
5% 

black 
white 
gray 
bare 

w-y w-y 

Page 2 of 4 040-212 

sol-w 

w-bn-v-bn 

Part Number 

124-089 
124-091 
152-066 
166-098 
210-228 
212-001 
308-142 
308-162 
361-008 
406-518 

(175-522) 

212-001 
283-004 
307-015 

( 162-015) 
(175-514) 
(175-522) 
(175-544) 
(176-004) 



INSTRUCTIONS 

IMPORT ANT: When soldering to the ceramic strips, 
use the silver-bearing solder supplied with this kit. 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

1. Unsolder all wires from selenium recti
fiers SR601, SR630, SR660 and SR150 
(SR150 located on back of rectifier 
bracket). 

2. Remove the selenium rectifiers from the 
instrument. 

3. Cut the lacing from the rectifier wires 
back to the grommet. 

4. Locate the wires (white-blue-red and 
white-blue-orange) that were connected 
to SR150. 

Dress these wires through the grommet 
alongside the other rectifier wires. 

5. Mount the silicon rectifier bracket in the 
three holes vacated by SR601, SR630and 
SR660 (see Fig. l). Use the three 8-32 x 
1/4 BHS screws from the kit. 

6. Dress the white-blue wire, attached to 
the silicon rectifier assembly, through 
the grommet and downward to the seven
notch ceramic strip, below the former 
location of SR 150. 

7. Unsolder and remove the bare wire, 
which connected SR 150 to the first notch 
on the ceramic strip referred to in the 
previous step. 

8. Solder the white-blue wire ( step 6) to the 
same notch on the above ceramic strip. 

9. Solder the wires to the silicon rectifier 
assembly, as shown in Fig. l. Trim and 
dress the wires as necessary. 

NOTE: If any wires are too short, splice them 
with a length of wire from the kit. Place a length· 
of plastic tubing (from kit) over the splice. 

( ) 10. Locate V263, on the LV power chassis. 

( ) Remove the 0.01 µf capacitor between 
pin 4 of V263 and ground. 

( ) 11. Locate V244, near V263. 

( ) Solder a 0.02µf ceramiccapacitor(from 
kit) between pin 5 ofV244andthenearest 
ground lug. 

( ) Similarly, solder a 0.02 µ f ceramic capa
citor (from kit) between pin 4 of V244 
and the ground lug. 

( ) 12. Locate C150, on the bottom of the power 
chassis, near transformer T600 ( see 
Fig. 2). 

( ) Unsolder and remove the bare wire con
necting the two sections of C 150. 

~~--1 
Notcl-13 

lcs-3) 

T000 

Fig. 2 

------- I 

C, 150 

R1._c=, . .,.

of 
L n ~ ":·,-, 

Perform steps 13 and 14 ONLY if there are two 
white-blue wires connected to Cl50. 

( ) 13. Move one ONLY of the white-blue wires 
from Cl50 to CS-3 (see Fig. 2). 

( ) 14. Solder the 3.3 n resistor (from kit) be
. tween CS- 3 and the terminal of C 150 to 
which the remaining white-blue wire is 
still soldered (see Fig. 2). 

Do step 15 ONLY if there is a resistor soldered to 
one terminal of Cl50. 

( ) 15. Replace the 2.20 resistor between Cl50 
and CS- 3 with the 3. 3 n resistor from 
the kit (see Fig. 2). 

( ) 16. Solder a bare wire (from kit) between 
CS-3 and the vacant terminal of Cl50 
(see Fig. 2). 

( ) 

( ) 

THIS COMPLETES THE INSTALLATION 

Check wiring for accuracy. 

Turn the instrument on and check the power 
supply for proper voltages and regulation. 

NOTE: If adjustments are made to the power supply, 
it will be necessary to check the calibration of the 
rest of the instrument. 

( ) Insert the Manual pages in your Instruction 
Manual. 

JB:cc 
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INSTRUCTIONS (Con'd) 

Page 4 of 4 

DIODES DRAWN 

AS LOCATED 

ON BRACKET. 

BRACKET WIRING 

g y-o - r 
2.I 

w-o-b\..t-bh 

w-y 

w-y 

w 

w-bn-v-bri 
oc 

gy-bn.-y 

w-r 

w -r 

w-gn w-bu-r 

w-qn. l bk-bn-gtt-bn. w-bu.- o 

R. 602 
30 fl. 

bk-b>c- o 2T w-bk w-bli 

-15OV 
~ 

VA Htrs 

R66I 
bOQ 

7 

I 

:- +3OOV 

+lOOV 



SU.ICON RECTIFIER 

Type 316 -- s/n 101-1082 
Type 317 -- s/n 101- 340 

GENERAL INFORMATION 

This modification replaces the selenium rectifiers 
used in the Types 316 and 317 power supplies with 
silicon rectifiers, offering more reliability and 
longer life. 

ELECTRICAL PARTS LIST 

Values fixed unless marked variable. Only new parts listed. 

Tolerance ±20% unless otherwise indicated. 

Ckt. No. 

C690 
C691 

D152A,B 
D602A,B,C,D 
D632A ,B ,C ,D 
D662A,B,C,D 

Rl51 
R602 
R661 

Part Number 

283-004 
283-004 

152-066 
152-066 
152-066 
152-066 

307-015 
308-142 
308-162 

0.02µ£ 
0.02µ£ 

500-750ma 
500-750ma 
500-750ma 
500-750ma 

3.3 fl 
30fl 
60fl 

CAPACITORS 

Description 

150 V 

150v 

DIODES 

400PIV 
400PIV 
400PIV 
400PIV 

RESISTORS 

lw 
3w 
5w 

cer 
cer 

Silicon 
Silicon 
Silicon 
Silicon 

comp 
WW 
WW 

Hi-Kap 
Hi-Kap 

5% 
5% 
5% 

040-212 Page 1 of 2 



SCHEMATICS 

Page 2 of 2 

19 D 

D 

0152 

B 

2.9 

LV POWEi=\. ~ 
HEATER._ 

TO Vl<o3, 
Vi83,V2o3,V214 
V224, \/233, 
V2.54, y2_,;,3 HTR. 

' 
s 

040-212 

WIRING 
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et•• 1 
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SILICON RECTIFIER 

For Tektronix Type RMl 6 Oscilloscopes 
Serial numbers 101-363 

DESCRIPTION 

This modification replaces the selenium rectifiers 
listed below with silicon rectifiers, offering more 
reliability and longer life: 

SR601 
SR630 
SR660 
SR750 

P / N 106-0015-00 
P / N 106-0031 -00 
P / N 106-0030-00 
P / N 106-0038 -00 

® 

Publication: 
Instructions for 040-0216-00 
April J 967 

Supersedes: 
November 1965 

@ 1965, Tektronix, Inc. 
All Rights Reserved. 
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Quantity 

l ea Assembly, 
2 ea 
2 ea 

12 ea 
1 ea 
4 ea 
3 ea 
8 ea 
2 ea 
1 ea 

PARTS LIST 

Description 

silicon rectifier, consisting of: 
Strip, cer, 3/4 x 7 notches, clip-mounted 
Strip, cer, 3/4 x 9 notches, clip-mounted 
Diode, silicon, 500-750 mA 400 PIV 
Cable harness 
Screw, 6-32 x 1/4 PHS, Phillips 
Resistor, WW, 30 n 3 W 
Spacer, nylon molded, 0. 063 
Rod, hex, alum., 1/4 x 7 /16 
Bracket, silicon rectifier mounting 

1 ea Assembly, silicon rectifier, consisting of: 

1 ea Strip, cer, 7 /16 x 5 notches, clip-mounted 
2 ea Diode, silicon, 500-750 mA 400 PIV 
1 ea Lockwasher, ext. #6 
1 ea Screw, 6-32 x 5/16 PHS, Phillips 
lea Resistor, WW 1n l/2W 5% 
2 ea Spacer, nylon molded, 0. 156 
1 ea Rod, hex, alum., 1/40D x 9/32 long, tapped 6-32 thru 
1 ea Bracket, silicon rectifier mounting 

ea Strip, cer, 3/4 x 4 notches, clip-mounted 
1 ea Lockwasher, ext. #6 
1 ea Washer, steel, flat, 6L x 3/8 x 0. 032 
l ea Screw, 6-32 x 1/4 PI-IS, Phillips 
1 ea Spool, w /3 ft silver -bearing solder 
2 ea Capacitor, cer, 0. 02 11F 150 V 
2 ea Spacer, nylon molded, 0. 063 
1 ea Tag, MODIFIED INSTRUMENT, gummed back 

,-v-hn-c "-

Pngc 2 of 5 

w-r 

w-y w-y gy-bn 

Motor '-. 

w-r Fig 1 

040-0216 .. ()0 

Part Number 

124-0089-00 
124-0090-00 
152-0066-00 
179-0550-00 
211-0504-00 
308-0142-00 
361-0007-00 
385"0080-00 
406-0517-00 

124-0093-00 
152-0066-00 
210-0005-00 
211-0507-00 
308-0141 -00 
361-0008-00 
385-0127-00 
406-0555-00 

124-0088-00 
210-0005-00 
210-0803-00 
211-0504-00 
214-0210-00 
283-0004-00 
361-0007-00 

(1-lJlOD) 

bk-r-bn 



INSTRUCTIONS 

IMPORTANT: When soldering to the ceramic strips, use the 
silver-bearing solder supplied with this kit. 

( ) l. Unsolder all wires connecting to selenium rectifiers SR601, SR630, SR660, and 
SR750. 

( ) 2. Remove the selenium rectifiers from the instrument. 

NOTE: Remove the brackets holding SR601, SR630 and SR660; 
do not remove bracket holding SR 750. 

( ) 3. Turn the instrument upside down and locate the hole (vacated by the selenium bracket) 
nearest the joint of the two chassis. 

( ) 4. Drill a 5/32 in. hole, 1/2 in. (center to center) from this hole in the direction of the 
power transformer and parallel with the joint of the two chassis. 

( ) 5. Insert the two small nylon spacers (from kit) in the two holes referred to in step 4. 

( ) 6. Mount the four-slot ceramic strip (from kit) by pressing the holders into the spacers! 

NOTE: The ceramic strips may be tapped lightly with a 
plastic hammer to seat them in the spacers. 

( ) 7. Turn the instrument right side up. 

( ) 8. Mount the large silicon rectifier bracket (from kit) as shown in Fig 1 . Use the 6-32 
x 1 / 4 PIIS screws supplied on the bracket. 

NOTE: For instruments with a DC Fan (Mod 101)- -It will be necessary 
to mount the silicon rectifier bracket l / 2 in. closer to the front 
of the instrument in order to clear the DC motor. To do this: 
1) drill two 5/32in. (#23) holes l/2in. forward of the normal 
mounting holes; and, 2) enlarge the three mounting holes in 
the delay line shield so the shield may be moved forward slightly. 

( ) 9. Run the cable harness (attached to rectifier assembly) along the existing cable and 
through grommet near V666. 

( ) 10. Solder the wires removed from SR630 and SR660 to the silicon rectifier assembly 
(see Fig J). Cut and strip wires as necessary. 

NOTE: If necessary, remove some of the cable lacing. 

( ) l l . Turn the instrument upside down. 

040-0216-00 Page 3 of 5 



INSTRUCTIONS (con 'd) 

( ) 12. Solder the wires removed from SR601 (step 1) and the cable harness (step 9) to the 
four-slot ceramic strip (see Fig 2). 

( ) 13. Mount the small rectifier assembly (from kit) in place of SR750. Use hardware 
(from kit) as shown in Fig 3. 

## ( ) 14. Solder the white-blue-orange, the white-blue, and the white-blue red wires to the 
ceramic strip notches indicated in Fig. 4. 

## ( ) 15. Unsolder and remove C790 (0. 01 µF 150V discap) connected from pin 3 of V563 to 
ground. 

## ( ) 16. Solder an 0. 02µF 150V discap (from kit) from pin 4 of V544 to ground. 

## ( ) 17. Solder an 0. 02µF 150V discap (from kit) from pin 5 of V544 to ground. 

TIIIS COMPLETES THE INSTALLATION. 

( ) Check wiring for accuracy. 

( ) Turn the instrument on and check the power supplies for correct operation. 

If adjustments are made to the power supplies, it will be necessary to check the calibra -
tion of the rest of the instrument. See your Instruction Manual for recalibration procedure. 

( ) Moisten the back of the MODIFIED INSTRUMENT tag (from kit) and fasten it to the Power 
Supply schematic in your Manual. 

( ) Fasten the insert pages in your Instruction Manual. 

DW:ls 

bk-bn-gn-bn w-gn bk-bn-r w-gn 

:;\17 
Fig 2 

W-01.l,. _ l~JJ 

-1.).. W~r wb•-o 

Fig 3 Fig 4 
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INSTRUCTIONS (con 'd) 

b1<.-r- bn 

gy-bn-o 

-1 SC\ \J 

THE DIODES ARE DRAWN AS THEY ARE 
LOCATED ON THE BRACKETS. 

!------<I>----- w - 'j 

I--~---vry 

.30 
'------'"'"------

9y- on.. 

w 
30 

Fig 5 

SILICON BRACKET WIRING 

+300 V 

Front of 
Instrument 

+100 V 
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S&UCON RECTIFIER 

Type RM16 s/n 101-363 

Installed in Type RM16 s/n ___ Date __ _ 

GENERAL INFORMATION 

This modification replaces the selenium rectifiers listed below with silicon rectifiers, offering 
more reliability and longer life. 

SR601 
SR630 
SR660 
SR750 

P /N 106-0015-00 
P /N 106-0031 -00 
P /N 106-0030-00 
P /N 106-0038-00 

The information on these pages supplements or supersedes the information in your Manual. 

ELECTRICAL PARTS LIST 

Ckt. No. Part Number Description 

Values fixed unless marked variable. 

CAPACITORS 

C790 283-0004-00 0. 02 µF Disc 150V 
C791 283-0004-00 0. 02 µF Disc 150V 

DIODES 

D601A, B, C, D 152-0066-00 Silicon 1N3194 
D630A, G, C, D 152-0066-00 Silicon 1 N3194 
D660A, B, C, D 152-0066-00 Silicon 1N3194 
0162A, G 152-0066-00 Silicon 1N3194 

RECTIFIERS 

SR601 Delete 
0R630 Delete 
SR.660 Delete 
SR750 Delete 

RESISTORS 

R601. l 308-0142-00 30[2 3W WW 5% 
R630. l 308-0142-00 30 g 3W WW 5% 
R660. 1 308-0142-00 30[2 3W WW 5% 
R.752 308-0141-00 ls-2 l/2W WW 5% 

040-0216-00 Page J of 2 



SCHEMATICS 

Page 2 of 2 
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FIELD MODIFICATION KIT 

DC FAN 

For Tektronix Types 316 and 317 Oscilloscopes 
All serial numbers 

INTRODUCTION: 

file 

date 

040-228 

Types 316/317 

Ja.nua.ry 18, 1960 
(revised 3/ 25/66) 

Installation of this modification enab 
to be operated from a 50 to 400 cycl--·...,.... · 

3 and 317 Oscilloscopes 
eplace s 040 - 141. 

KIT LIST: 

Quantity 

l ea. Assembly, 
1 ea.. 
lea. 
l 
1 
2 a 

4 ea .• 
2 ea.. 
2 ea. 
3 ea. 
2 ea .• 
6 ea .• 
6 ea. 
6 ea. 
2 ea. 
6 ea .• 
2 ea. 
2 ea. 
1 ea. 
1 ea. 

January 18, 1960 
(revised 3/ 25/ 66) 

~ ~,o 

n: :r / · . ~ <:>~O~ 

'<o 
a ~~ 

n tr ~ 
an re~fier 

e • . 7/1/tJq 7 notches, clip-mounted 
~~~-ylon~ed, .313 

, sili~~, 750 mA 400 PIV 
a itor~,,TM, .l µf 200 V 
a.pacit~t EMT, 50 µf 50 V 
esis~~ , comp. 10 0 2 w. 10% 

Cla~, cable, · 5/16 plastic · 
~fup, cable, 7/16 plastic 
ttiockmount, rubber, 1/2 x 1/2, solid round 
Screw, 6-32 x 1/4 PHS 
Screw, 6-32 x 5/16 PHS 
Screw, 6-32 x 3/8 PHS 
Washer, flat, 8S x 3/8 x .032 
Washer, flat, 6L x 3/8 x .032 
Lockwasher, ext. #8 
Lockwasher, ext. #6 
Lockwasher, int. #8 
Lockwasher, int. #6 
Nut, hex, 8-32 x 5/16 
Nut, hex, 6-32 x 1/4 
Nut, Keps, 6-32 x 5/16 
Foot, rubber, bla .ck, 1/2 in. 
Grounnet, rubber, 1/4 in. 

* 
040-228 

Part Number 

147-005 
354-051 
426-049 
406-809 
124-094 
361-009 
152-066 
285-572 
290-117 
306-100 
343-004 
343-005 
348-008 
211-504 
211-507 
211-510 
210-804 
210-803 
210-007 
210-005 
210-008 
210-006 
210-409 
210-407 
210-457 
348-013 
348-002 

_Page 1 of 6 



KIT LIST: (continued) 

Quantity 
DC Fan Assembly (cont) 

Description 

l ea. Tubing, plastic, #20 black, 6in. 
l ea. Wire, #20 stranded, lOin. 
1 ea. Wire, #20 stranded, 9-l/2in. 

white 
white 

1 ea. 
l ea. 
lea. 
lea. 
2 ea. 
6 ea. 
lea. 
lea, 
1 ea. 
1 ea. 

Capacitor, ceramic 
Resistor, comp, 

0.01 µF 2kV discap 
l M l/2W 10% 

INSTRUCTIONS: 

Bulb, neon NE - 2 3, raw 
Lug, solder, SE6, w/2 wire holes 
Screw, thread-cutting, 4-40 x 1/4 PHS, 
Screw, thread-cutting, 6-32 x 5/8, Tr s 
Tag, voltage rating, 117V 50-400 c 
Tag, voltage rating, 234V 50-400 
Clamp, neon bullD, #18 solid wi 
Spool, w/3' silver-bearings 

IMPORTANT: 

~ 
-t:-'o 
ps, use the 

plie~ ith this kit. 

Part Number 

(162-504) 
175-512 
175-512 

283-011 
302-105 
150-027 
210- 202 
213-035 
213-041 
334-661 
334 ·664 
176-120 
214-210 

() 1. Unsolder 
on the 

~ 
:m . le~s'<qrom the fan strip located 

ate (s~~ig. 2, page 3). 

() 2. Remove 
ment. 

( ) 

( ) 

3. 

and ~er from the rear of the instru

~~C . . ~~ 
~ 

scr~\ holding the f~n ring (6ee Fig. 1) and 
... ~~·C m-0tor a~~embly from the instrument. 

O@ 

DC FAN RECTIFIER 
lk:<t--1-----+--BRACKET 

FAN RING 

TAG 

FIG. l 

( ) 5. Loosen the ~hock.mount outer nuts on the DC fan assembly from the 
kit (see Fig. 2, Step sf:--

January 18, 1960 
(revised 3/15/62) 

* 
040=228 Pa.ge 2 of 6 



INSTRUCTIONS: (continued) 

() 6. Temporarily mount the DC fan assemblyJ as shown in Fig. l. 

() 7. Adjust the position of the shocwoounts in the slotted holes to 
provide at le~st 3/16 in. clearance beyond the end of the DC motor 
(see Fig. 2, Step 7). 

RE.AR 
PANEL 

~ 
/STE.P S 

RF,TlF\f..R MOUNTING PLP-TE. 

FIG. 2 

() 8. If there is not at least 1/16 in. clearance between the rectifier 
mounting plate and the ceramic strip (see Fig. 2, Step 8), turn 
the DC fan rectifier bracket slightly by loosening the two mount
ing screws. 

() 9. Tighten all nuts ~nd screws on the DC fan assembly and mount the 
assembly pe~nently in ph,ce. Use the 6-32 thread-cutting screws 
from the kit. 

() 10. Solder the two (2) white wire~ from the DC fan rectifier to the 
two (2) white wires (from T600~ terminals 11 & 12) on the fan 
strip (see Fig. 2). 

NOTE: Leave plenty of slack in the wires. 

January 18, 1960 
(revised 3/15/62) 

* 
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INSTRUCTIONS: (continued) 

() 11. Mount the fan blade on the I!Wtor shaft so that the blade does not 
extend beyond the fan ring (see Fig. 3, Step 11). Tighten the set
screw down on the flat dde of the shaft. 

() 12. IMPORTANT --
To minimize vibration~ check 
the fa~ blade alignment and 
pitch as follow~: 

( ) .t1. Hold a pencil stationacy 1 so 
that the front edges of the 
blade fins barely cle~r the 
pencil point {@ee Fig. 3, 
Step A). Each fin should 
clear the pencil by exactly 
the s~e amount. 

() b. Similarly, check 
imce of the rear edgei 
the blade fins ($ee F 
Step B)o 

() c. Carefully 
where 
Steps 
blade 

( ) d. 

( ) 

e ce v 
:. and~he 

I,!! be r~ced. 

~~ 
t rn the~nstrument 

<, 
c eek~ fan for 
operation. The DC fan 

e somewhat noisier than 
original AC fan. 

() 14. Replace the filter and filter 
homdng. 

NOTE: If the shaft of the DC motor 
touches the filter, it may be 
necessary to ,mpack down" the 
center of the filter. 

ST~I 

I 

~FAN 
RIN~ 

FIG. 3 

STEP B 

( ) 15. Reph.ce the voltage rating tag on the rear panel (Fig. l) with the 
new t~.g (from Select the tag which corresponds to the line 
voltage usedo (See NOTE on page 5). 

January 18~ 1%0 
(revised 3/15/62) 

* 
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INSTRUCTIONS: (15. continued) 
, 

NOTE: If there is no voltage rating tag on the instrument, 
drill two (2) 143 holes and install the new tag to 
the right of the AC Input connector. Use the two 
(2) 4-40 thread-cutting sc~ews from the kit. 

Steps 16 thru 26 - 317 only=-
() 16. Locate the Focus & Intensity (F & I) chassis (directly beneath the 

CRT). Remove the HV shield from the side. 

() 17. Install the solder lug (from kit) under one of the screws holding 
the F & l chassis to the support bracket ( e • 4, Step 17). 

STEP 25 
( RESISTOR D'RtSS'ED CIV£R Sl"R.IP) 

FIG. 4 

() 18. Locate the ceramic strip shown at the bottom of Fig. 4. Note how 
the notches are numbered in the drawing. 

() 19. Unsolder the 27 K resistor lead from notch 5. Bend the lead sharply 
near the resistor body and bend it again to lie next to the adjacent 
resistor lead (see Fig. 4, Step 19). Solder the lead to notch 6. 

() 20. Remove the bare wire between notches 5 and 6 (see Fig. 4, Step 20). 

() 21. Move the white-brown. wire from notch 5 to notch 4 (Fig. 4, Step 21). 

() 22. Dress the .01 µf discap (from kit) parallel and close to the chassis. 
Solder one lead to the solder lug and the other lead to notch 4 (see 
Fig. 4, Step 22). 

January 18, 1960 
(revised 3/15/62) 

* 
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INSTRUCTIONS: (continued) 

() 23. Solder the neon bulb clamp (from kit) in notch 5, so that the loop 
stpointsH upward (see Fig. 4, Step 23). 

( ) 24. 

( ) 25. 

( ) 26. 

NOTE: Dress the neon bulb clamp and the resistor leads so 
they can oot touch. 

Slip the neon bulb (from kit) into the bulb clamp and solder the 
bulb lead~ to notche~ 4 and 6 (see Fig. 4, Step 24). Dress the 
leads ~lightly away from the c~ramic strip. 

() 27. THIS COMPLETES THE INSTALLATIONo 
errors. 

Insert the Manual Parts 
Manual. 

TO DC MOTOR w w 

DIODES DRAWN AS LOCATED ON BRACKET 

January 18, 1960 
(revised 3/15/62) 

* 
040-228 
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B859 

C:317 
C625 
C859 

R625 
R626 
R859 

NE-23 

.l µf 
50 µf 

.01 µf 

10 Sl 
10 Sl 
l meg 

Types 316/317 -a All serial numbers 

DC FAN MODIFICATION 
040-228 

Neon 

silicon 

MOTORS 

RESISTORS 

2 w. Comp. 10% 
2 w. Comp. 10% 

l/2 w. Comp. 10% 

* only new parts listed 

150-027 

285-572 
290-117 
283-011 

152-066 

147-005 

306-100 
306-100 
302-105 

3/15/62 
(rev. 3/25/66) 



T600 

TCl R 855 

I C859 
.01 

R B5B 
27 K 

CRT C:IRC UIT 

040-228 

C FAN 

TO C B57 

3/15/62 



SILICON RECTIFIER 

For the following Tektronix Oscilloscopes: 

Type 533 serial numbers 101-1190 
Type RM33 serial numbers 101- 129 
Type 543 serial numbers 101- 949 
Type RM43 serial numbers 101- 105 
Type RM16 serial numbers 364- 447 
Type RM17 serial numbers 101- 125 
Type RS16 serial numbers 101- 177 

DESCRIPTION 

This modification replaces the selenium rectifier 
SR752 (or SR750), part number 106-0038-00, used 
in the V 152 ( or V 454) heater supply of the above
listed instruments, with silicon diodes. The new 
diodes offer longer life and greater reliability. 

A resistor is added, in series with the diodes, 
to compensate for the difference in voltage drop 
across the rectifier. 

To replace the remaining selenium rectifiers 
in the instruments with silicon diodes, order 
Modification Kit 040-0216-00 or 040-0395-00. 

:~Ml~~ 
i~ 

® 

Publication: 
Instructions for 040-0389-00 
September J 966 

Supersedes: 
P~bruclry 1965 

@ 1964, Tektronix, Inc. 
All Rights Reserved. 

040-0389-00 Page 1 of 3 



PARTS UST 

Quantity Description 

1 ea. Assembly, silicon rectifier, consisting of: 
1 ea. Strip, cer, 7 /16 x 5 notches (large) 
2 ea. Diode, silicon, 750ma 400 PIV 1N3194 
1 ea. Lockwasher, ext #6 
1 ea. Screw, 6-32 x 5/16BHS 
1 ea. Resistor, WW, 1 Q 1/2 w 5% 
2 ea. Spacer, nylon molded, 0.156 
1 ea. Rod, hex, alum, l/4OD x 9/32long, tapped 6-32 thru 
1 ea. Bracket, alum 

1 ea. Lockwasher, ext #6 
1 ea. Washer, steel, flat, 6L x 3/8 x 0.032 
1 ea. Screw, 6-32 x l/4BHS 
1 ea. Spool, w/3ft. of silver-bearing solder 
1 ea. Tag, MODIFIED INSTRUMENT, gummed back 

Page 2 of 3 

Fig. 1 

-~ - am:B - -
'9-n. 'll. •/4, 
e.1-ns 'Sclliu!' IA.I 

040-0389-00 

Fig. 2 

Part Number 

124-0093-00 
152-0066-00 
210-0005-00 
211-0507-00 
308-0141-00 
361-0008-00 
385-0127-00 
406-0555-00 

210-0005-00 
210-0803-00 
211-0504-00 
214-0210-00 

(001-0910-00) 



INSTRUCTIONS 

IMP OR TANT: When soldering to the ceramic strips, 
use the silver-bearing solder supplied with this kit. 

A. TO INSTALL SILICON ASSEMBLY IN TYPES 
533/RM AND 543/RM INSTRUMENTS: 

( ) l. Unsolder and remove the bare wire be
tween selenium rectifier SR752 and the 
filter capacitor C752. 

( ) 2. Unsolder and remove SR752. 

( ) 3. Mount the silicon rectifier assembly 
(from kit) in the hole vacated by the . 
selenium rectifier (see Fig. 1). Use the 
hardware from the kit. 

( ) 

( ) 

4. Solder the white-blue-red and white
blue-green wires to the ceramic strip, 
as indicated in Fig. 2. 

5. Solder the 1 n resistor ( on assembly) to 
the capacitor lug from which the bare 
wire was removed in step 1 ( see Fig. 2). 

Fig. 3 

B. TO INSTALL SILICON ASSEMBLY IN TYPES 
RM16, RS16, AND RM17 INSTRUMENTS: 

( ) 

( ) 

L Unsolder and remove the three wires 
connected to SR750. 

2. Replace SR750 on its mounting bracket 
with the assembly (from kit), using the 
hole vacated by the selenium rectifier 
(see Fig. 1). Use the hardware from the 
kit. 

( ) 3. Solder the white-blue-red and white-

( ) 

blue-orange wires to the ceramic strip 
as indicated in Fig. 3. 

4. Dress the 1 n resistor ( on assembly) to 
the ceramic strip notch indicated in 
Fig. 3, and solder both the resistor and 
the white-blue wire to this notch. 

THIS COMPLETES THE INSTALLATION 

( ) Check wiring for accuracy. 

( ) Moisten back of MODIFIED INSTRUMENT 
tag (from kit) and place it on the Power 
Supply schematic in your Manual. 

( ) Install the insert page in your Manual. 

CH:ceb 

040-0389-00 Page 3 of 3 





GENERAL INFORMATION 

SIUCON RECTllfltER 

Type RM16 s/n 364-447 
RM17 s/n 101-125 
RS16 s/n 101-177 

Installed in Type s/n --- ---

This modification replaces the selenium rectifier 
SR750 (106-0038-00), used in the V454 heater 
supply, with silicon diodes. The new diodes offer 
longer life and greater reliability. 

to compensate for the difference in voltage drop 
across the rectifier. 

A resistor is added, in series with the diodes, 
The information on this page supersedes the 
information in your Manual. 

ELECTRICAL PARTS UST 

Values fixed unless marked variable. 

DIODES 

Ckt. No. 

Dl62A, B 

Part Number 

152-0066-00 Si Ii con 

Description 

1N3194 

R752 308-0141-00 

MECHANICAL PARTS UST 

Bracket, aluminum 
Lockwasher, ext#6 

RESISTORS 

1n l/2w 

Rod, hex, alum, 1/4 OD x 9 /32 long, tapped 6-32 thru 
Screw, 6-32 x 1/4 Bl-IS 
Screw, 6-32 x 5/16 Bl-IS 
Spacer, hylon molded, 0.156 
Strip, cer, 7 /16 x 5 notches (large) 
Washer, steel, 6L x 3/8 x 0.032 

SCHEMATICS 

V 454-

4 

-=-
3 

il."1151 R ,S"l..-
'1..-a. I 

j_C ,SI C'fGO I .Qt. I "2><1000 

- - _,....s;. 
-

?owE.R -::C,\l?PL"f 

(_ l?o..,rl,;,,J t>,"'b·) 

WW 

D IG,'2.. 

A 

e 

Part Number 

406-0555-00 
210-0005-00 
385-0127-00 
211-0504-00 
211-0507-00 
361-0008-00 
124-0093-00 
210-0803-00 
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GENERAL INFORMATION 

SH.ICON RECTIFIER 

Types 533 s/n 101-1190; RM33 s/n 101-129; 
543 s/n 101- 949; RM43 s/n 101-105 

Installed in Type s/n --- ---

to compensate for the difference in voltage drop 
across the rectifier. 

This modification replaces the selenium rectifier 
SR752 (106-0038-00), used in the Vl52 heater 
supply, with silicon diodes. The new diodes offer 
longer life and greater reliability. 

A resistor is added, in series with the diodes, 
The information on this page supersedes the 
information in your Manual. 

ELECTRICAL PARTS LIST 

Values fixed unless marked variable. 

Ckt. No. 

D752A,B 

R753 

Part Number 

152-0066-00 

308-0141-00 

MECHANICAL PARTS LIST 

Bracket, aluminum 
Lockwasher, ext #6 

Silicon 

lD 

DIODES 

Description 

1N3194 

RESISTORS 

l/2w 

Rod, hex, alum, 1/4OD x 9/321ong, tapped 6-32 thru 
Screw, 6-32 x 1/4BHS 
Screw, 6-32 x 5/16 BHS 
Spacer, nylon molded, 0.156 
Strip, cer, 7 /16 x 5 notches (large) 
Washer, steel, flat, 6L x 3/8 x 0.032 

SCHEMATICS 

C7S2A c-is2& 

WW 

O 1S'1. 

I \000~ I ,000/4 '-----'V'---" 
- -

5% 

Part Number 

406-0555-00 
210-0005-00 
385-0127-00 
211-0504-00 
211-0507 -00 
361-0008-00 
124-0093-00 
210-0803-00 

- - S TSR\\ol 18 

POWER SUPPLY 

PARTIAL DIAGRAM 

(Sweep Chassis Heaters) 

Page 1 of 1 
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316 
FIELD MODIFICATION INSTRUCTIONS 

INDEX 

Parts 
Circuit Pm:pose S/N Range FM.If! Kit# Time Reg. Price 

CRT-F&I Change focus voltage 101-269 040-151 10 11 $ NC 
for T.32P CRT 

Power Input 3 wire 10~-580 1912 1011 3.25 

Power Supply Reduce +300V supply 101-997 2175 501 .10 
(LV) ripple 

Power Supply Silicons 101-1083 2341 040-212 55" 30.00 
(LV) 

Power Supply Eliminate spike in 1084-1154 2391 10 11 1.30 
(LV) Vert. Amp. 

Sweep Gen. Improve HF sync 101-482 1858 1011 NC 

Sweep Gen. Eliminate need for 101-1025 2206 5 II .10 
picking multi tube 

Sweep Gen. *Improve auto trig- 101-1539 3670 10 11 .20 
gering 

Trigger Improve HF sync 101-498 1878 1011 .10 

Trigger Improve HF triga 101-1399 3274 511 .15 
gering 

Vert. Amp. Improve HF response 101-384 1845 10 11 .40 

Vert. Amp. Improve HF sync 101-857 2013 ,5 II .50 
- --~- -

-· -- ------ .. .-·-·------

*Optional 

IRB 12-2-61 316 NOTES C-9 
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MAINTENANCE NOTES 

R335 SILK-SCREENING ERROR 

316's shipped before January 7, 1959 contained a 
silk-screening error. The Sweep Magnifier Reg
istration pot was labeled R235 instead of R335. 

FREQUENCY TAG ERROR 

316's shipped between February and April of 1958 
contained an error on the decal near the rear power 
connector. This tag read "50 to 800 cps" Operating 
Line Frequency. A look at the shaded pole motor 
reveals that the 316 will operate only on 50 to 60 cps. 

CRT CHANGE 

After sn 269 the 316 uses a T32P crt instead of a 
T31P. The two crt's are not directly interchange
able because length of the focus ring on the T32P 
was standardized to that of other tubes. This re
quired a change in average focus voltage from 
-1200v to -1400v. 

PREAMPLIFIER--V154 HIGH FAILURE RATE 

Vl54, 6CB6 preamplifier input tube, in 316'sbelow 
sn 295 may fail prematurely because of excessive 
filament voltage. An easy cure is to install a 2.2 Q 
1/2 w ±5% WW (308-116) in series between the 
electrolytic filter capacitor Cl50 (near the power 
transformer) and Vl54 pin 4 as follows: 

1. Remove both blue leads going to center of 
Cl50. 

CONVERTING 316 TO 317 

Converting 316's to have the high accelerating po
tential of the 317 is impractical because of the ex
tensive mechanical changes necessary. The crt 
shield would have to be lengthened which means 

TEK 316 IRE 3-2-65 

FQD 3-59 

FQD 6-58 

If you should run into any customers who have had 
difficulty with this, the best thing to do is to remove 
the tag and instruct the customer that 50 to 60 cps 
is the only operating frequency for this oscilloscope. 

11-11-57 

If you wish to substitute a T32P crt in a 316 below 
269, change R842 to 4.7 meg and R844 to 470 k or 
order mod kit 040-151. These mod kits are supplied 
with T32P crt' s that are shipped to fill orders for 
T31P crt's. 

2. 

3. 

4. 

FMR-71A, 1-3-58 

Place the 2.2 n resistor between ceramic
strip terminal 13, located near the electro
lytic-capacitor, and the center of the ca
pacitor. 

With an ohmmeter determine which blue lead 
goes to pin 4 of Vl54. 

Place the above lead in terminal 13 and solder. 

5. Solder the other lead and the resistor to center 
terminal of the capacitor. 

FQD 10-58 

reworking the hv chassis. But if customer interest 
increases, we'll take a more serious look at the 
situation. 

1 



TRIGGER HUM 

Hum in the trigger circuit may be due to 60 cps 
ripple between the front sub-panel and the sweep 
chassis. To cure this, remove the front panel 

The major source of sixty-cycle hum in the trigger 
signal paths of the Type 316 seems to be in the 
placement of R297. When this resistor is moved 

GA TE OUT IMPROVEMENT 

The GA TE OUT waveform can be improved by 
changing the GATE OUT CF grid dividers from 
10% to 5% resistors as follows: 

316 change R33 from 18 k 10% 
to 18 k 1 w 5% comp 
(303-183) 
change R34 from 33 k 10% 
to33 k2w 5%comp 
(305-333) 

ATTENUATOR RESPONSE 

The response of the .02 and .05 v /cm positions is 
not as good as in the other attenuator positions. 
The following changes should produce a very 
clean waveform response well within instrument 
specifications. 

Two older instruments were modified with about 
equal results. As it turns out Mods 6559, 7855, 
(317) 6388, and removing Rl45 (replaced with a 
wire strap) are all necessary to clean up the re-

WATER SOLUBLE CHASSIS LACQUER 

3+6 sn 1131-1295 
RM16 sn 439-620 
RS16 sn 159-202 

Silk-screening on aluminum parts of this sn range 
may be damaged if washed. Clean only with com
pressed air and dry brush. 

2 

FQD 7-60 

and front sub-panel and then sand the joints on the 
sub-panel, the end of the sweep chassis and the 
end of the vertical chassis. 

FEN 4-26-61 

from its position adjacent to the transformer, the 
hum level in the trigger amplifier input circuit 
drops considerably. 

RM16 and RS16 

FEN 7-28-61 

change Rl95from 18 k 10% 
to 18 k 1 w 5% comp (303-
183) 
change R 196 from 33 k 10% 
to 33 k 2 w 5% comp (305-
333) 

GS 4-30-64 

spanse of the .02 and .05 v /cm positions. The mods 
were installed in the order mentioned with Mods 
6559 and 7855 producing little, if any, improvement. 
However, after performing Mod 6388 and removing 
Rl45, then Mods6559and7855couldnotbe removed 
without degrading the response. 

All modifications can be performed in 30 min. to 
an hour and without removing the Volts/Div switch. 

FEI-165, 4-28-61 

3-2-65 TEK 316 IRB 



MOD 6388 

REASON FOR CHANGE: To provide more accurate 
tracking of attenuator compensations between the 
main amplifier and pre-amp by balancing stray ca
pacitances in the input circuit in each mode of am
plification. 

DESCRIPTION OF CHANGE: Connect Cl32 (C432-
RM16, RM17, RS16, RM16-165B) directly to 4R8 
instead of to 4R8 via 5F8. Reposition Rl41 (R441-
RM16, RM17, RS16,RM16-165B)toconnectdirectly 
to grd on rear switch shield instead of to grd on 
capacitor mtg. bkt via 3F3. 

Change the dress of the capacitor mtg. bkt. grd. 
braid (316-317 only) in relation to Rl43. Change 
the placement of the R484-C484 combo (RM16, 
RM17, RS16, RM16-165B only) in relation to R443 
wiring. See attached procedure. 

Ckt. No. Quant. 

Remove: 
(316-317 only) .146' 

Add: 
(316-317 only) .228' 

(R441-RM16, 
RM17, RS16, 
RM16-165B) 

MOD 6559 

1 

Description Part No. 

Wire 5/32 wide, 179-047 
flat shield ( con -
sisting of one 
piece, 1 3/4" long) 

Wire 5/32 wide, 179-047 
flat shield ( con -
sis ting of one piece, 
2 3/4" long) 

Grommet, rubber 348-0 
1/4 

REASON FOR CHANGE: To decrease possibility of 
waveform distortion due to excessive grid current 
when using the XlO probe. 

DESCRIPTION OF CHANGE: Change Rl44 (regular) 
and R444 (rack mount) from22k, 1/2w, l0%to 15k, 
1/2 w, 10% (302-153). This will increase the screen 
voltage and change the grid current operatingpoint 
from the negative to the positive region where ex-
cessive current is less likely. Rl44 is located be-
tween CSL5-CSM5 on the VA-power chassis (316-
317). R444 is located between CSB3-CSC3 on the 
Indicator chassis (RM16-RM16 165B-RS16) and be-
tween CSP3-CSO3 on the Indicator chassis (RMl'i'). 

TEK 316 IRB 3-2-65 

Modify switches 262-486 (316-317), 262-479 (RM16-
RS16-RM17) and 262-485 (RM16 Mod 165B)as fol
lows: Remove the 22 gauge bare strap located be
tween 4R8 and 5F8. Remove the 20 gauge bare 
strap located between 3F3 and the capacitor mount
ing bracket, Relocate the end of the 22 gauge bare 
strap at 5F8 (other end connectstoC132on regular 
inst and C432 on RM's) to 4R8. Relocate the l meg, 
1/2w, precision resistor, Rl41 (regular) or R441 
(RM's), from between 3F3 and 4F3 to between 4F3 
and the rear switch shield. 

Lengthen the 1 3/4" ground braid, 176-047 to 2 3/4" 
on switch 262-486 (316-317 only). This will allow 
the braid to dress between wafer number 3 and Rl43 
(47 n, 10%) which is located between 4F3 and pin 1, 
Vl54. 

Modify the indicator chassis 441-354 (RM16-RS16), 
441-366 (RM16 Mod 165B) and 441-224 (RM17) as 
follows; Enlarge the 5/32 D hole, located at 6 11/16 v 
3 3/4 H, to 1/4 D. Add a 1/4" grommet, 348-002, to 
the hole and reroute the R484-C484 (lO0k-.005) 
combination from through the 2 1/4" x l" slot to 
through the added grommet. R484-C484 is located 
between CSD5 (RM16-RS16- RM16 Mod 165B) or 
CSVl (RM17) and 5R3 of switches 262-479 and 262-
485. 

Ckt. No. Quant. Description Part No. 

Remove: 
Rl44 1 Resistor, comp. 302-223 

22k, 1/2w, 10% 

R444 1 Resistor, comp. 302-223 
22k, 1/2w, 10% 

Add: 
Rl44 1 Resistor, comp. 302-153 

15 k, 1/2w, 10% 
R444 1 Resistor, comp. 302-153 

15 k, 1/2 w, 10% 
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MOD 7855-317 

REASON FOR CHANGE: 

l. Hooky characteristics of rubber grommet is 
causing distortion on .02 and .05 V /Div 
ranges. 

2. Low frequency compensation pot is near 
zero resistance end when properly set. 

3. Insufficient range of sweep length pot. 
4. Fan motor won't start at low line (RM 

only). 

DESCRIPTION OF CHANGE: 

1. 

2. 

3. 

4. 

4 

Remove 1/4" rubber grommet 348-002 from 
1/4" dia. hole in 316 VA and pwr. chassis 
441-215 and RM16 Indicator Chassis 441-224 
located next to Vl54 (316) and V454 (RM16). 
Relocate Rl43 (316) and R443 (RM16), 47 a, 
1/2 w 10% resistor 302-470 so that resistor 
body is centered in the above hole. 
316--Change Rl74 located on VA and pwr. 
chassis 441-215 between top term of Ll77 
and center term. of low frequency compen
sation pot R 17 5 from 390 k to 220 k. 
RM16--Change R474 located on Indicator 
Chassis 441-224 between top term. of L477 
and center term. of low frequency compen
sating pot R475 from 390k to 220k. 
316--Change R81 located on sweep chassis 
441-214 between CSE3 and CSF3 from 2.2k 
to 3.3 k. 
RM16--Change Rl74 located on Indicator 
chassis 441-224 between CSEl and sweep 
length pot Rl76 from 2.2k to 3.3k. 
316--Rernove fan motor current limiting re
sistor R602 (125 n 25 w WW resistor 308-035) 
from Power Chassis 441-215 located next to 
V263 and rectifier bracket. Remove (2) 9-2 
insulated wires (for R602) from CSD6 and 
CSD7 on rec:tifier bracket and R602. Re
locate fan lead from CSD6 to CSD7. 

Ckt. No. 

Remove: 
R474 

Rl74 

Rl74 

R602 

R81 

Add: 
R474 

Rl74 

Rl74 

R81 

Quant. Description 

1 Resistor, 390 k 
1/2 w 10% 

1 Resistor, 2 .2 k 
lw 10% 

1 Grommet, rubber 
1/4" 

1 Resistor, 390k 
1/2w 10% 

1 Lockwasher, int. 

1 

1 

1 

1 

1 

No. 8 
Nut, hex, 8-32 x 
1/2 25w resistor 
mtg. 
Washer, 25w re
sistor centering 
Screw, 8-32 x 5/16 
BHS 
Screw, 8-32 x 
1-3/4 fil HS 
Resistor, 125 n 
25w WW 

Part No. 

302-394} 
RM 

304-222 16 

348-002 

302-394 

210-008 

210-462 

210-809 

212-004 

212-037 316 

308-035 

1 

1.167' 

Grommet, rubber 348-002 

1 

1 

1 

1 

1 

1/4" 
Wire, insulated, 175-522 
No. 22 solid 
(consisting of 1 pc 
9-2 wire 8" long and 
1 pc 9-2 wire 6" long) 
Resistor, 2.2k lw 304-222 
10% 

Resistor, 220 k 
1/2w 10% 
Resistor, 3,3k 
lw 10% 
Resistor, 220 k 
l/2w 10% 
Resistor, 3.3 k 
lw 10% 

302-224J RM 
16 

304-332 

302-224} 
316 

304-332 
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RS16 INTER-UNIT CABLING DIAGRAM, T-700 FUNCTION 2-7-63 

Ed Vaughan to Geoff Gass 

Could you obtain an inter-unit cabling diagram 
for me? Also would you tell me the function 
at T-700 #120-104 it didn't seem to appear any
where in the manuaL 

Power Supply _ , Interconnecting 
----~Cable 

I 

Geoff to Ed 

Several copies of the missing schematic are 
enclosed. Since we have sold only a handful of 

Sl6's, (like one a month during a good year) 
manuals doesn't intend to do much about it except 
delete "RS" from the RM16 manual. 

The transformer makes up the filament voltage 
drop in the cable and also keeps the -1675V 
from the CRT filament out of the cable and 
connector. 

indicator Unit 

Elev. to +150V (Htr. Wiring Diag.) 

6 _-3VAC - -..,....Sweep output 
,---:-:---------------~-mp. htrs. 
T700 

4 , ~O'---====----\,--~ 6.3VAC To CRT htrs. 

3 1 5 
(~ I 

T 6llo""z3 ------- < i 1 ~- -----<..11 "<c---t---.,sV<-'\, i I 7 

:1:'~~l ')o<;--'----o-Jt 1, P-.er 

Elev. To-l675V (CRT CKT.) 

Elev. To +lO0V (Htr. Wirirg Diag.) 

4 7 eo_ 

[rhe<mal ~-: I ! : 
6 7 

6.3VAC Vert. Amp. 
,--------------utrs. 

~ <e-------~6 :::. 

--()~~] 2,49 . :10-------<JQ < 
F ,,.,.--o--- -~------c, 7 , 7 ~--
an. I __:__ -------<- _.,,, -=- : g:27 l "-------<1 ,---------

' e.26- < 6 < - --- ---<6 ~-----
- l 5Qy---+-------< 2 ~-------------·· <2 <. 

+ 1 oov·__,. __ 

+300V~----

< 3-:::.------:3 < 

< 4 ~:::.---------<-: 4 <: 

+40ov--------'· 5 <.-,-,:-· ------,5 ~ 

·--~-l50V 

...,_+IO0V 

- --"l,--+300V 

Un reg. 
ll7VAC 

'l,,o-¾-400V 
Un reg. 

__c---<] 4 +--------~,] 4 ~------'---------, 

'""{.._SW600 

~-----
7----------<:: ______ ,:: ~pi:r~] 

TEK 316 IRB 3-2-65 

-::-

Thermal 
cutout 
TK70l 
125° 

-- __ _,,,_ 
I 6. 3VAC Sweep Htrs. 
- -- ',,--

12.6VAC C.T. 
~to SR750 

______ ..:_.(Htr. Wiring 
Diag.) 
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SELECTED 6AL5 (157-104) 

Considerable selection of the 6AL5 twin diode ex
ists for usage in the time-base generator of many 
instruments. A decision to select this tube for 20 mv 
(peak to peak) or less heater to cathode hum, has 
been ~ade. This selection process should yield 
tubes with a low, medium and also a high yield -
only to fall below our requirements before one year 
of service. The 157-104 will be selected from ven
dors offering an acceptable tube. 

6 

FEN 1-29-65 

The following list shows the most critical usage, the 
majority of actual replacement. We suggest the Re
pair Centers stock only the checked version of this 
tube. 

316 
317 
502, A 

515, A 
516 
531, A 

3-2-65 

535, A 
541, A 
545, A, B 

551 
581, A 
585, A 

--Buck Murphy 

TEK 316 IRB 



PREVENTIVE MAINTENANCE 

Air filter 

Your Type 316 Oscilloscope is cooled by filtered, forced 
air. The instrument is equipped with a washable air filter, 
constructed of aluminum wool with an adhesive. If the filter 
becomes dirty it may restrict the flow of air and cause the 
instrument to overheat. The filter should be inspected, and 
cleaned or replaced if necessary, every three to four months. 

To remove the loose dirt, the filter may be rapped gently 
on a hard surface. It should then be rinsed from the dirty 
side, with hot water. Or, if preferred, it may be washed 
with hot, soapy water. After rinsing and drying throughly, 
the filter should then be coated with "Handi-Koter" or 
"Filtercoat", products of the Research Products Corporation. 
These products are generally available from air-conditioner 
suppliers. 

Fan Motor 

The bearings in the fan motor should be oiled every three 
to four months. Use a good grade of light machine oil, 
and apply only a drop or two. 

Fig. 4-1. Soldering iron tip properly shaped and tinned. 

®® 

SECTION 4-

MAINTENANCE 

Soldering and Ceramic Strips 

Many of the components in your Tektronix instrument are 
mounted on ceramic terminal strips. The notches in these 
strips are lined with a silver alloy. Repeated use of exces
sive heat, or use of ordinary tin-lead solder will break down 
the silver-to-ceramic bond. Occasional use of tin-lead solder 
will not break the bond if excessive heat is not applied. 

If you are responsible for the maintenance of a large 
number of Tektronix instruments, or if you contemplate fre
quent parts changes, We recommend that you keep on 
hand a stock of solder containing about 3% silver. This 
type of solder is used frequently in printed circuitry and 
should be readily available from radio-supply houses. If 
you prefer, you can order the solder directly from Tektronix 
in one-pound rolls. Order by Tektronix part number 251-
514. 

Because of the shape of the terminals on the ceramic 
strips it is advisable to use a wedge-shaped tip on your 
soldering iron when you are installing or removing parts 
from the strips. Fig. 4-1 will show you the correct shape for 
the tip of the soldering iron. Be sure and file smooth all 
surfaces of the iron which will be tinned. This prevents 
solder from building up on rough spots where it will quickly 
oxidize. 

When removing or replacing components mounted on 
the ceramic strips you will find that satisfactory results are 
obtained if you proceed in the manner outlined below. 

1. Use a soldering iron of about 75-watt rating. 

2. Prepare the tip of the iron as shown in Fig. 4-1. 

3. Tin only the first 1/16 to 1/a inch of the tip. For solder
ing to ceramic terminal strips tin the iron with solder con
taining about 3 % silver. 

Fig. 4-2. Correct method of applying heat in soldering to a ceramic 
strip. 
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Fig. 4-3. A slight fillet of solder is formed around the wire when 
heat is applied correctly. 

4. Apply one corner of the tip to the notch where you 
wish to solder (see Fig. 4-2). 

5. Apply only enough heat to make the solder flow freely. 

6. Do not attempt to fill the notch on the strip with 
solder; instead, apply only enough solder to cover the wires 
adequately and to form a slight fillet on the wire as shown 
in Fig. 4-3. 

In soldering to metal terminals (for example, pins on a 
tube socket) a slightly different technique should be em
ployed. Prepare the iron as outlined above, but tin with 
ordinary tin-lead solder. Apply the iron to the part to be 
soldered as shown in Fig. 4-4. Use only enough heat to 
allow the solder to flow freely along the wire so that a 
slight fillet will be formed as shown in Fig. 4-4. 

Fig. 4-4. Soldering to a terminal. Note the slight fillet of solder
exaggerated for clarity-formed around the wire. 

General Soldering Considerations 

When replacing wires in terminal slots clip the ends as 
close to the solder joint as possible. In clipping the ends of 
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Fig. 4-5. A soldering aid constructed from a ¼ inch wooden dowel. 

wires take care the end removed does not fly across the 
room as it is clipped. 

Occasionally you will wish to hold a bare wire in place 
as it is being soldered. A handy device for this purpose is 
a short length of wooden dowel, with one end shaped as 
shown in Fig. 4-5. In soldering to terminal pins mounted 
in plastic rods it is necessary to use some form of "heat 
sink" to avoid melting the plastic. A pair of long-nosed 
pliers (see Fig. 4-6) makes a convenient tool for this pur
pose. 

Fig. 4-6. Soldering to a terminal mounted in plastic. Note the use 
of the long-nosed pliers between the iron and the coil form to ab
sorb the heat. 

Ceramic Strips 

Two distinct types of ceramic strips have been used in 
Tektronix instruments. The earlier type mounted on the 
chassis by means of #2-56 bolts and nuts. The later type is 
mounted with snap-in, plastic fittings. Both styles are shown 
in Fig. 4-7. 
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To replace ceramic strips which bolt to the chassis, screw 
a #2-56 nut onto each mounting bolt, positioning the nut 
so that the distance between the bottom of the nut and the 
ceramic strip equals the height at which you wish to mount 
the strip above the chassis. Secure the nuts to the bolts 
with a drop of red glyptal. Insert the bolts through the 
holes in the chassis where the original strip was mounted, 
placing a #2 starwasher between each nut and the chassis. 
Place a second set of #2 flatwashers on the protruding 
ends of the bolts, and fasten them firmly with another set 
of #2-56 nuts. Place a drop of red glyptal over each of the 
second set of nuts after fastening. 

Fig. 4-7. Two types of ceramic strip mountings. 

Mounting Later Ceramic Strips 

To replace ceramic strips which mount with snap-in plastic 
fittings, first remove the original fittings from the chassis. 
Assemble the mounting post on the ceramic strip. Insert the 
nylon collar into the mounting holes in the chassis. Care
fully force the mounting posts into the nylon collars. Snip 
off the portion of the mounting post which protrudes below 
the nylon collar on the reverse side of the chassis. 

NOTE 
Considerable force may be necessary to push the 
mounting rods into the nylon collars. Be sure that 
you apply this force to that area of the ceramic 
strip directly above the mounting rods. 

TROUBLESHOOTING 

General Information 

If your Type 316 Oscilloscope fails to operate, make sure 
that it is properly connected to a source of power. If the 

®® 
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pilot lamp on the front panel, and the fan at the rear of 
the instrument, do not come on when the instrument is turned 
on, check the source of power, the power cord connections 
and the fuse. 

If the instrument is turned on, but no spot or trace is 
visible on the crt, check the POSITION and INTENSITY 
controls. Be sure that an input signal is not driving the 
beam off the screen. 

Although your Type 316 Oscilloscope is a complex instru
ment, it can be conveniently divided into basic circuits, as 
shown on the Block Diagram. The first circuit to check, for 
practically any type of trouble, is the low-voltage power 
supply. Proper operation of every circuit in the Type 316 
Oscilloscope depends on proper operation of the regulated 
power supplies. 

The low-voltage supply can be checked at the points 
shown in Fig. 4-8. If an improper voltage reading is ob
tained at any of the indicated points, the first thing to sus
pect is the tubes. Make sure that any tubes found to be 
good, are returned to their original socket. Color-coded 
wires, following the standard RETMA code, are used to 
identify the regulated supply voltages. The -150-volt bus 
wire is coded brown, green, brown; the + 100-volt bus is 
coded brown, black brown; and the +300-volt bus is coded 
orange, black brown. The widest stripe always identifies 
the first color in the code. 

For any troubles involving the loss of vertical and/or time
base calibration, the high-voltage supply must also be 
checked. These voltages can be measured at the points 
shown in Fig. 4-9. The shield covering the high-voltage 
supply must be removed to make this check. 

WARNING 

Be careful of the power-supply voltages. The 
lower-voltage buses are considerably more 
dangerous than the high voltages in the crt cir
cuit, due to the higher current capabilities and the 
larger filter capacitors used. 

If the power supplies prove to be operating normally, 
the next step in troubleshooting an oscilloscope is to isolate 
the source of the trouble down to a particular circuit. The 
procedure for doing this is explained in the section that 
follows, entitled "Trouble Analysis and Circuit Isolation". 
Once the circuit at fault is known, you can then troubleshoot 
within this circuit to locate the component (or components) 
at fault. The Circuit Description for the circuit involved may 
prove useful when troubleshooting within a given circuit. 

Circuit failure is often caused by tube failure. If re
placement of a defective tube does not correct the trouble, 
then check that components through which the tube draws 
current have not been damaged. Shorted tubes will some
times overload plate-load and cathode resistors. 

NOTE 

After servicing the Type 316 Oscilloscope, it is 
important to check its calibration. For this, refer 
to the Calibration Procedure section of this 
manual. 
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Fig. 4-8. Low voltage check points. 

TROUBLE ANALYSIS AND CIRCUIT ISOLATION 

Troubles that may be produced by a circuit failure in 
the Type 316 Oscilloscope are as follows: 

1. No spot or trace. 

2. Insufficient or no vertical deflection. 

3. Insufficient or no horizontal deflection. 

4. Nonlinear horizontal sweep. 

5. Improper sweep timing (horizontal sweep linear). 

6. Improper triggering. 

7. Waveform distortion. 

As mentioned previously, the purpose of this section is to 
help you isolate the source of trouble to a particular section 
or circuit. Once the faulty circuit is known, the component (s) 
causing the trouble can be located by normal troubleshoot
ing procedures; i.e., voltage and resistance measurements, 
tube and component substitution. 

1 . No spot or trace. 

If the power supplies are operating normally, the follow
ing checks can be made to isolate the circuit causing the 
trouble. Short the vertical deflection plates together (at the 
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Fig. 4-9. High voltage check points. 

neck pins on the crt) with a screwdriver. Adjust the HORI
ZONTAL POSITIONING control and see if the spot or trace 
appears on the crt. If so, a state of unbalance in the verti
cal-deflection system is indicated. 

Next, short together the plates of the Output Amplifier 
(V244/V254). If the trace reappears, the Delay Line can be 
eliminated as the source of the trouble. The shorting strap 
can now be moved back, across correspondingly-opposite 
sides of the Vertical Amplifier, until a point is reached 
where the trace no longer appears. The stage immediately 
following this point will be the one in which the unbalance 
is being produced. 

If the spot or trace does not appear during the previous 
check, turn the instrument off and remove the leads that con
nect to the horizontal-deflection plates (make sure that the 
metal clips on the end of each lead do not touch the chas
sis). Turn the instrument back on and adjust the VERTICAL 
POSITIONING control. If the spot now appears on the 
crt, either the Horizontal Amplifier or the Time-Base Gen
erator is causing the trouble. 

To determine which circuit is at fault, reconnect the 
leads to the horizontal-deflection plates and turn the DIS
PLAY switch to the EXT. position. If the spot now reappears, 
the Horizontal Amplifier is in balance, and the trouble is 
being caused by an inoperative condition in the Time-Base 
Generator. To troubleshoot this circuit, turn the DISPLAY 
switch to the NORM. position, and turn the STABILITY con
trol to the free-running (full right) position. Next, turn the 
TIME/DIV. switch through its range. If a sweep or trace 
appears for some positions of the switch, the trouble will 
be occuring in the components associated with the Timing 
Switch. 

If no trace appears in any position of the TIME/DIV. 
switch, replace the tubes in the Time-Base Generator one at 
a time. Make sure that all tubes found to be good are re
turned to their original socket. If this does not reveal the 
source of the trouble, the voltages throughout the circuit 
can be checked. In particular, check to see that the STABIL-
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ITY control varies the voltage at the grid of V25A. Neon 
lamp 875 is an important part of the Time-Base circuit; 
check to see that it is not burned out. 

It is important that you understand the operation of the 
Time-Base Generator before proceeding with any extensive 
investigation of the circuit. For this reason we suggest that 
you throughly study that portion of the circuit Description 
that pertains to this circuit. 

If no spot appeared on the crt when the DISPLAY switch 
was turned to the EXT. position, the Horizontal Amplifier is 
causing the trouble. The faulty stage in this circuit can be 
isolated by shorting together correspondingly-opposite sides 
of the amplifier and checking for a spot or trace on the 
crt. This is the same procedure that was explained in trouble
shooting the Vertical Amplifier. 

If none of the previous checks indicates the source of the 
trouble, a defective crt is indicated. 

2. Insufficient or no vertical deflection. 

If the trace can be moved with the VERTICAL POSITION
ING control, the trouble is originating ahead of the control 
in one of the input stages to the Vertical Amplifier (Input 
C.F., Input Amplifier). 

If the trace cannot be moved with the VERTICAL POSI
TIONING control, one of the stages following the control, or 
the Delay Line, is inoperative. In either of the above cases the 
tubes should first be replaced. If the trouble still exists, con
nect a voltmeter between the two plates of the Output 
Amplifier (V244-V254). If the voltage at this point varies as 
the VERTICAL POSITIONING control is rotated, the Delay 
Line is causing the trouble. If the voltage at this point does 
not vary, the voltmeter can be moved back, point by point, 
across opposite sides of the amplifier. The stage producing 
the trouble will be indicated when a point is reached where 
the voltage does vary as the VERTICAL POSITIONING 
control is adjusted. 

If there is some vertical deflection on the crt, but not 
enough to correspond to the calibrated value, the Vertical 
Amplifier can be investigated for insufficient gain. If there 
is only a slight deficiency in the deflection, as will usually 
be the case, the amplifier can generally be recalibrated 
for gain. Refer to the Calibration Procedure for this. 
However, if the amplifier cannot be recalibrated, or 
if the decrease in gain is more pronounced, it will be neces
sary to check the tubes and circuit components. 

If the trouble described in this section only appears when 
the VOLTS/DIV. switch is in one of the positions marked 
AC ONLY, the trouble is originating in the Preamplifier. Or, 
if the trouble only appears in one position of the VOLTS/ 
DIV. switch, the Attenuator(s) associated with this setting of 
the switch will be at fault. 

3. Insufficient or no horizontal deflection. 

The operation of the Time-Base Generator can be checked 
from the front panel. Set the DISPLAY switch to NORM., 
the TIME/DIV. switch to .5 SEC., and adjust the STABILITY 
control for a free-running sweep (full right). Connect a volt
meter between the SAWTOOTH OUT connector and ground. 
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If the voltage varies between zero and + 150 volts, as the 
Miller circuit runs up and back, the Time-Base Generator is 
operating properly. No voltage variation at this jack indi
cates an inoperative Time-Base circuit. 

When the trouble has been isolated to either the Time
Base Generator or the Horizontal Amplifier, the circuit at 
fault can be located by following the procedure outlined in 
Section 1. 

If there is some horizontal deflection on the crt, but not 
enough to cover the ten-division length of the graticule, the 
trouble will either be due to insufficient output from the 
Time-Base Generator, or to insufficient gain in the Hori
zontal Amplifier. 

The Time-Base Generator can be checked in the same 
manner as described previously. That is, by measuring for 
a 150-volt variation at the SAWTOOTH OUT connector, at 
a slow sweep rate. If this reading is not obtained, the 
Time-Base Generator is at fault, and its circuitry can be 
investigated. The SWEEP LENGTH control (R82) is very im
portant in this respect, and its setting should be checked 
first. For the proper adjustment of this control, refer to the 
Calibration Procedure. 

If a voltmeter indicates the proper reading at the SAW
TOOTH OUT connector, the Horizontal Amplifier will be 
the circuit at fault. There are two gain adjustments in this 
circuit: the HORIZ. GAIN ADJ. (R325) and the MAG. GAIN 
ADJ. (R358). Any adjustment of these controls, will also 
affect the sweep timing. Be sure to refer to the Calibration 
Procedure before making any adjustments in the Horizontal 
Amplifier. 

4. Nonlinear horizontal sweep 

The linearity of the horizontal-deflection circuit can be 
checked by connecting a marker-generator to the VERTICAL 
INPUT connector and adjusting the Time-Base controls for 
a stationary display. If the display markers are not equally 
spaced across the graticule, a nonlinear sawtooth, at the 
horizontal deflection plates, is indicated. This can be caused 
by nonlinear amplification in the Horizontal Amplifier, or by 
nonlinear operation of the Time-Base Generator. 

If another oscilloscope is available, the linearity of the 
Time-Base Generator can be checked by observing the 
sawtooth available at the SAWTOOTH OUT connector. If 
the slope of the trace portion of the sawtooth is constant, the 
Time-Base Generator is producing a linear sawtooth and the 
nonlinearity is being produced in the Horizontal Amplifier. 
If the slope of the trace is not constant, however, the non
linearity is being produced by the Time-Base circuitry. 

5. Improper sweep timing {horizontal sweep 
linear). 

If the timing of the horizontal sweep appears to be im
proper, check to see if this is occuring in all positions, or 
just in certain positions, of the TIME/DIV. switch. If the 
timing appears to be off in all positions of the switch, the 
Horizontal Amplifier will probably be out of adjustment. 
Two adjustments, the HORIZ. GAIN ADJ. (R325) and the 
MAG. GAIN ADJ. (R358), affect the timing at all sweep 
rates. Refer to the Calibration Procedure for the adjust
ment of these controls. 
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Fig. 4-1 0. Two types of low-frequency distortion. 

If the timing is off in just one setting, or in just one group 
of settings, of the TIME/DIV. switch, one (or more) of the 
components associated with the Timing Switch have prob
ably changed in value. There are three variable capacitors 
associated with this switch; Cl 60A, Cl 60C, Cl 60E. These 
capacitors are additional timing adjustments at the faster 
sweep rates (µSEC range). These capacitors should be ad
justed only if the aiming in the µSEC range appears to be 
off. 

6. Improper triggering 

The operation of the Trigger C.F. can be checked as 
follows: connect an external triggering signal (preferably 
the signal-input waveform) to the TRIGGER INPUT connector. 
Set the black TRIGGER SELECTOR knob to EXT. (+ or -). 
Check to see if the waveform can now be triggered If so, the 
Trigger C.F. stage V263 is at fault; it is not passing the in
ternal signal that develops the triggering pulse. 

If the waveform cannot be triggered on either the INT. 
or EXT. positions of the TRIGGER SELECTOR switch, some 
circuit in either the Time-Base Trigger or the Time-Base 
Generator is not operating properly. The Time-Base Gen
erator can be eliminated if the trace can be turned off and 
on with the STABILITY control. 

7. Waveform distortion 

Waveform distortion can be divided into two categories; 
(1) low-frequency distortion, illustrated in Fig. 4-10 and (2) 
high-frequency distortion, illustrted in Fig. 4-11. Any low
frequency distortion apparent in the waveform will be pro
duced by the Preamplifier. The main Vertical Amplifier is 
de-coupled; therefore its response is flat down to de. 

Low-frequency attenuation will produce the type of dis
tortion shown in Fig. 4-1 0(a). This is caused by the cathode
and screen-bypass capacitors, and by coupling capacitors. 
Before attempting any component replacement, however, be 
sure to check the adjustment of the LOW FREQ. ADJ. con
trol (Rl 75), as explained in the Calibration Procedure. 

Over-compensation of low frequencies is illustrated in 
Fig. 4-10(6). This condition is produced by excessive low
frequency "boost". Refer to the Circuit Description for an 
explanation of how the "boost" circuit operates. 

NOTE 
Low-frequency distortion can also be produced by 
an improperly adjusted probe. Refer to the article 
on "Use of Probes", page 2-3. 

High-frequency distortion can be produced in the Attenua
tors (shown on the Preamplifier diagram), the Preamplifiers, 
the main Vertical Amplifier, and the Delay Line. When the 

Fig. 4-11. Three types of high-frequency distortion. 
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VOLTS/DIV. switch is in the .1 (straight through) position, 
the Attenuators and the Preamplifier are bypassed. Any dis
tortion observed in the waveform, when the switch is in this 
position, will be produced by either the Vertical Amplifier 
or the Delay Line. 

Insufficient high-frequency 
risetime and consequently the 
type of distortion illustrated in 

®® 

peaking, which limits the 
bandwidth, will produce the 
Fig. 4-ll(a). Tubes are often 
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a cause of this type of distortion. Peaking coils are another 
common source. 

The condition, illustrated in Fig. 4-11 (bl, is the result of 
excessive high-frequency peaking, and is produced by im
properly adjusted peaking coils. The condition, shown in 
Fig. 4-11 (cl, is produced by an improperly adjusted Delay 
Line. Refer to the Calibration Procedure for the Delay Line 
tuning procedure. 
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PREVENTIVE MAINTENANCE 

Air filter 

Care must be taken to assure free ventilation of the Type 
RM16-RS16 inasmuch as some of the components are oper
ated at dissipation levels such that excessive interior tem
peratures will result without adequate air circulation. To 
assure free passage of air the instrument must be placed 
so that the air intake is not blocked and the filter must be 
kept clean. Do not remove the covers except during main
tenance. 

A washable EZ KLEEN filter is used at the air intake part 
of the instrument. Under normal operating conditions the 
filter should be inspected and cleaned if necessary every 
three to four months. More frequent inspection is required 
when the operating conditions are more severe. 

The following cleaning instructions are issued by the filter 
manufacturer: 

(1) If grease or dirt load is light, remove filter from installa
tion and rap gently on hard surface to remove loose dirt. 
Flush remaining dirt or grease out of filter with a stream of 
hot water or steam. 

SECTION 5 

MAINTENANCE 

(2) If load is too heavy for treatment described in (l ), pre
pare mild soap or detergent solution in pan or sink deep 
enough to cover the filter when laid flat. Agitate filter up and 
down in solution until grease or dirt is loosened and floated 
off. 

(3) Rinse filter and let dry. 

(4) Dip or spray filter with fresh Filter Coat or Handi
Coater. These products are available from the local rep
resentative of the Research Products Corporation and from 
most air conditioner suppliers. 

Fan Motor 

The fan motor in the Type RM 16 or RSl 6 has a lifetime 
supply of lubricant in the sealed bearings, so no further 
lubrication is required. This is true whether your instrument 
is equipped with a standard ac fan or with a de fan-modi
fication number 101. If your scope is in fairly constant use, 
the condition of the brushes of de fans should be checked 
every other month, since their life expectancy is approxi
mately 6 months under conditions of daily use. 

Fig. 5-1. Replacement of brushes of Fan motor on RM/RSI 6 DC Fan modification. 
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Visual Inspection 

You should visually inspect the entire oscilloscope every 
few months for possible circuit defects. These defects may 
include such things as loose or broken connections, dam
aged binding posts, improperly seated tubes, scorched wires 
or resistors, missing tube shields, or broken terminal strips. 
For most visual troubles the remedy is apparent; however, 
particular care must be taken when heat-damaged compon
ents are detected. Overheating of parts is often the result 
of other, less apparent, defects in the circuit. It is essential 
that you determine the cause of overheating before replac
ing heat-damaged parts in order to prevent further damage. 

Soldering and Ceramic Strips 

Many of the components in your Tektronix instruments 
are mounted on ceramic terminal strips. The notches in these 
strips are lined with a silver alloy. Repeated use of exces
sive heat, or use of ordinary tin-lead solder will break 
down the silver-to-ceramic bond. Occasional use of tin-lead 
solder will not break the bond if excessive heat is not 
applied. 

If you are responsible for the maintenance of a large 
number of Tektronix instruments, or if you contemplate fre
quent parts changes, we recommend that you keep on hand 
a stock of solder containing about 3% silver. This type of 
solder is used frequently in printed circuitry and should 
be readily available from radio-supply houses. If you prefer, 
you can order the solder directly from Tektronix in one 
pound rolls. Order by Tektronix part number 251-514. 

Because of the shape of the terminals on the ceramic 
strips it is advisable to use a wedge-shaped tip on your 
soldering iron when you are installing or removing parts 
from the strips. Fig. 5-2 will show you the correct shape 
for the tip of the soldering iron. Be sure to file smooth all 
surfaces of the iron which will be tinned. This prevents 
solder from building up on rough spots where it will quickly 
oxidize. 

Fig. 5-2. Soldering iron tip properly shaped and tinned. 
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When removing or replacing components mounted on the 
ceramic strips you will find that satisfactory results are 
obtained if you proceed in the manner outlined below. 

1. Use a soldering iron of about 75-watt rating. 

2. Prepare the tip of the iron as shown in Fig. 5-2. 

3. Tin only the first 1/ 16 to 1/s inch of the tip. For solder
ing to ceramic terminal strips tin the iron with solder con
taining about 3% silver. 

4. Apply one corner of the tip to the notch where you 
wish to solder (see Fig. 5-3). 

Fig. 5-3. Correct method of applying heat in soldering to a 
ceramic strip. 

5. Apply only enough heat to make the solder flow freely. 

6. Do not attempt to fill the notch on the strip with 
solder; instead, apply only enough solder to cover the wires 
adequately, and to form a sljght fillet on the wire as shown 
in Fig. 5-4. 

In soldering to metal terminals (for example, pins on a 
tube socket) a slightly different technique should be em
ployed. Prepare the iron as outlined above, but tin with 
ordinary tin-lead solder. Apply the iron to the part to be 

Fig. 5-4. A slight fillet of solder is formed around the wire when 
heat is applied correctly. 
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Fig. 5-5. Soldering to o terminal. Nole the slight fillet of solder
exaggerated for clarity-formed around the wire. 

soldered as shown in Fig. 5-5. Use only enough heat to 
allow the solder to flow freely along the wire so that a 
slight fillet will be formed as shown in Fig. 5-5. 

General Soldering Considerations 

When replacing wires in terminal slots clip the ends 
neatly as close to the solder joint as possible. In clipping 
the ends of wires take care the end does not fly across 
the room as it is clipped. 

Occasionally you will wish to hold a bare wire in place 
as it is being soldered. A handy device for this purpose 
is a short length of wooden dowel, with one end shaped 
as shown in Fig. 5-6. In soldering to terminal pins mounted 
in plastic rods it is necessary to use some form of "heat 
sink" to avoid melting the plastic. A pair of long-nosed 
pliers (see Fig. 5-7) makes a convenient tool for this pur
pose. 

Fig. 5-6. A soldering aid constructed from a ¼ inch wooden 
dowel. 

@® 
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Fig. 5-7. Soldering to a terminal mounted in plastic. Nole the 
use of the long-nosed pliers between the iron and the coil form 
to absorb the heal. 

Ceramic Strips 

Two distinct types of ceramic strips have been used in 
Tektronix instruments. The earlier type mounted on the 
chassis by means of #2-56 bolts and nuts. The later type 
is mounted with snap-in plastic fittings. Both styles are 
shown in Fig. 5-8. 

To replace ceramic strips which bolt to the chassis, screw 
a #2-56 nut onto each mounting bolt, positioning the bolt 
so that the distance between the bottom of the bolt and 
the bottom of the ceramic strip equals the height at which 
you wish to mount the strip above the chassis. Secure the 
nuts to the bolts with a drop of red glyptal. Insert the bolts 
through the holes in the chassis where the original strip 
was mounted, placing a #2 starwasher between each nut 
and the chassis. Place a second set of #2 flatwashers on 
the protruding ends of the bolts, and fasten them firmly 
with another set of #2-56 nuts. Place a drop of red glyp
tal over each of the second set of nuts after fastening. 

Mounting Later Ceramic Strips 

To replace strips which mount with snap-in plastic fittings, 
first remove the original fittings from the chassis. Assemble 
the mounting post on the ceramic strip. Insert the nylon 
collar into the mounting holes in the chassis. Carefully force 
the mounting post into the nylon collars. Snip off the por
tion of the mounting post which protrudes below the nylon 
collar on the reverse side of the chassis. 

NOTE 
Considerable force may be necessary to push the 
mounting rods into the nylon collars. Be sure that 
you apply this force to the area of the ceramic 
strip directly above the mounting rods. 

TROUBLESHOOTING PROCEDURE 

This section of the manual contains information for trouble
shooting your oscilloscope. Before attempting to trouble-
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Fig. 5-8. Two types of ceramic strip mountings. 

shoot the instrument, however, make sure that any appar
ent trouble is actually due to a malfunction within the in
strument and not to improper control settings. 

Tube failure is the most prevalent cause of circuit failure. 
For this reason, the first step in troubleshooting any circuit 
in the instrument is to check for defective tubes, preferably 
by direct s~bstitution. Do not depend on tube testers to 
adequately indicate the suitability of a tube for certain 
positions within the instrument. The criterion for usability 
of a tube is whether or not it works satisfactorily in the 
instrument. Be sure to return all good tubes to their sockets; 
if this procedure is followed less recalibration of the instru
ment will be required upon completion of the servicing. 

When replacing any tube in the instrument, check first to 
see that components through which the tube draws current 
have not been damaged. Shorted tubes will sometimes 
overload and damage plate-load and cathode resistors. 
These damaged components can generally be located by a 
visual inspection of the wiring. If no damaged components 
are apparent, and if tube replacement does not restore 
operation, it will be necessary to make measurements or 
other checks within the circuit to locate the trouble. 

The component number of each resistor, inductor, capaci
tor, vacuum tube, control and switch is shown on the circuit 
diagrams. The following chart lists the component numbers 
associated with each circuit: 

All numbers 
less than 100 

100 series 

300 series 

400 series 

500 series 
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Time-Base Trigger 

Time-Base Generator 

Horizontal Amplifier 

Preamplifier 

Vertical Amplifier 

600 series and 
700 series ............ Low-Voltage Power Supply 

800 series CRT Circuits, High Voltage 
and Square-Wave Calibrator 

Switch wafers shown on the schematic diagrams are coded 
to indicate the position of the wafer on the actual switches. 
The number position of the code refers to the wafer number 
on the switch assembly. Wafers are numbered from the 
front of the switch to the rear. The letters F and R indicate 
whether the front or the rear of the wafer is used to perform 
the particular switching function. 

PRELIMINARY INSPECTION 

If your Type RM16-RS16 Oscilloscope fails to operate, 
make sure that it is properly connected to a source of 
power. If the pilot lamp on the front panel, and the fan 
at the rear of the instrument, do not come on when the 
instrument is turned on, check the source of power, the 
power cord connections and the fuse. 

If the instrument is turned on, but no spot or trace is 
visible on the crt, check the POSITION and INTENSITY 
controls. Be sure that an input signal is not drivng the 
beam off the screen. 

Although your oscilloscope is a complex instrument, it can 
be conveniently divided into basic circuits, as shown on the 
Block Diagram. The first circuit to check, for practically any 
type of trouble, is the low-voltage power supply. Proper 
operation of every circuit in the oscilloscope depends on 
proper operation of the regulated power supplies. 

The low-voltage supply should be checked and if an im
proper voltage reading is obtained the first thing to suspect 
is the tubes. Make sure that any tubes found to be good, 
however, are returned to their original sockets. Color-coded 
wires, following the standard RETMA code, are used to 
identify the regulated supply voltages. The -150-volt bus 
wire is coded brown, green, brown; the + 100-volt bus 
is coded brown, black, brown; and the +300-volt bus 
is coded orange, black, brown. The widest stripe always 
identifies the first color in the code. 

For any troubles involving the loss of vertical and/or 
time-base calibration, the high-voltage supply must also 
be checked. This voltage can be measured at the -1675 
TEST PT. 

WARNING 
Be careful of the power-supply voltages. The 
lower-voltage buses are considerably more dan
gerous than the high voltages in the crt circuit, 
due to the higher current capabilities and the 
larger filter capacitors used. 

If the power supplies prove to be operating normally, 
the next step in troubleshooting an oscilloscope is to isolate 
the source of the trouble down to a particular circuit. The 
procedure for doing this is explained in the section that 
follows, entitled 'Trouble Analysis and Circuit Isolation." 
Once the circuit at fault is known, you can then trouble
shoot within this circuit to locate the component (or com
ponents) at fault. The Circuit Description for the circuit 
involved may prove useful when troubleshooting within a 
given circuit. 
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NOTE 
After servicing the oscilloscope, it is important 
to check its calibration. For this, refer to the 
Recalibration Procedure section of this manual. 

TROUBLE ANALYSIS AND CIRCUIT ISOLATION 

Troubles that may be produced by a circuit failure in 

the Type RM16-RS16 Oscilloscope are as follows: 

l. No spot or trace. 

2. Insufficient or no vertical deflection. 

3. Insufficient or no horizontal deflection. 

4. Nonlinear horizontal sweep. 

5. Improper sweep timing (horizontal sweep linear). 

6. Improper triggering. 

7. Waveform distortion. 

As mentioned previously, the purpose of this section is to 
help you isolate the source of trouble to a particular sec
tion or circuit. Once the faulty circuit is known, the com
ponent(s) causing the trouble can be located by normal 
trouble-shooting procedures; i.e., voltage and resistance 
measurements, tube and component substitution. 

1 . No spot or trace. 

When no spot or trace 1s visible on the crt, the circuit 
at fault can be: 

a. The low-voltage power supply (which will also affect 
the high-voltage supply.) 

b. The high-voltage power supply and the crt circuit. 

c. The crt itself. 

d. The vertical amplifier and/or the delay line. 

e. The horizontal amplifier. 

f. The time-base generator. 

If the power supplies are operating normally, the follow
ing checks can be made to isolate the circuit causing the 
trouble. Short the vertica I deflection plates together (at the 
neck pins on the crt) with a screwdriver. (Be careful not to 
short the vertical neck pins to any other pins, or to the 
metal tube shield.) Adjust the Horizontal POSITIONING 
control and see if the spot or trace appears on the crt. 
If so, a state of unbalance in the vertical-deflection system 
is indicated. 

Next, short together the plates of the Output Amplifier 
(V544-V554). If the trace reappears, the Delay Line can be 
eliminated as the source of the trouble. The shorting strap 
can now be moved back, across correspondingly-opposite 
sides of the Vertical Amplifier, until a point is reached where 
the trace no longer appears. The stage immediately follow
ing this point will be the one in which the unbalance is 
being produced. 

If the spot or trace does not appear, during the previous 
check, turn the instrument off and remove the leads that 
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connect to the horizontal-deflection plates (make sure that 
the metal clips on the end of each lead do not touch the 
chassis). Turn the instrument back on and (after warmup) 
adjust the Vertical POSITIONING control. If the spot now 
appears on the crt, either the Horizontal Amplifier or the 
Time-Base Generator is causing the trouble. 

To determine which circuit is at fault, reconnect the leads 
to the horizontal-deflection plates and turn the HORI
ZONTAL DISPLAY switch to the EXT. position. If the spot 
now reappears, the Horizontal Amplifier is in balance, and 
the trouble is being caused by an inoperative condition in 
the Time-Base Generator. To troubleshoot this circuit, turn 
the HORIZONTAL DISPLAY switch to the NORM. position, 
and turn the STABILITY control to the free-running (full 
right) position. Next, turn the TIME/DIV. switch through its 
range. If a sweep or trace appears for some positions of 
the switch, the trouble will be occurring in the components 
associated with the Timing Switch. 

If no trace appears in any position of the TIME/DIV. 
switch, replace the tubes in the Time-Base Generator one at 
a time. Make sure that all tubes found to be good are 
returned to their original socket. If this does not reveal 
the source of the trouble, the voltages throughout the circuit 
can be checked. In particular, check to see that the STA
BILITY control varies the voltage at the grid of Vl 35A. 
Neon lamp Bl 67 is an important part of the Time-Base 
circuit; check to see that it is not burned out. 

It is important that you understand the operation of the 
Time-Base Generator before proceeding with an extensive 
investigation of the circuit. For this reason we suggest that 
you thoroughly study that portion of the Circuit Description 
that pertains to this circuit. 

If no spot appeared on the crt when the HORIZONTAL 
DISPLAY switch was turned to the EXT. position, the Hori
zontal Amplifier is causing the trouble. The faulty stage in 
this circuit can be isolated by shorting together correspond
ingly-opposite sides of the amplifier and checking for a 
spot or trace on the crt. This is the same procedure that 
was explained in troubleshooting the Vertical Amplifier. 

If none of the previous checks indicates the source of the 
trouble, a defective crt is indicated. 

2. Insufficient or no vertical deflection. 

If there is no vertica I deflection on the crt, an inoperative 
condition in the vertical-deflection system is indicated. The 
source of th is trouble can be: 

a. The delay line. 

b. The vertical amplifier. 

If the trace can be moved with the Vertical POSITIONING 
control, the trouble is originating ahead of the control in 
one of the input stages to the Vertical Amplifier (Input C.F., 
Input Amplifer). 

If the trace cannot be moved with the Vertical POSITION
ING control, one of the stages following the control, or the 
Delay Line, is inoperative. In either of the above cases 
the tubes should first be replaced. If the trouble still exists, 
connect a voltmeter between the two plates of the Output 
Amplifier (V544-V554). If the voltage at this point varies 
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as the Vertical POSITIONING control is rotated, the Delay 
Line is causing the trouble. If the voltage at this point 
does not vary, the voltmeter can be moved back, point by 
point, across opposite sides of the amplifier. The stage 
producing the trouble will be indicated when a point is 
reached where the voltage does vary as the Vertical POSI
TIONING control is adjusted. 

If there is some vertical deflection on the crt, but not 
enough to correspond to the calibrated value, the Vertical 
Amplifier can be investigated for insufficient gain. If there 
is only a slight deficiency in the deflection, as will usually 
be the case, the amplifier can generally be recalibrated for 
gain. Refer to the Recalibration Procedure for this. How
ever, if the amplifier cannot be recalibrated, or if the de
crease in gain is more pronounced, it will be necessary to 
check the tubes and circuit components. 

If the trouble described in this section only appears when 
the VOLTS/DIV. switch is in one of the positions marked AC 
ONLY, the trouble is originating in the Preamplifier. Or, 
if the trouble only appears in one position of the VOLTS/ 
DIV. switch, the Attenuator(s) associated with this setting 
of the switch will be at fault. 

3. Insufficient or no horizontal deflection. 

If there is no horizontal deflection on the crt, the circuit 
at fault can be: 

a. The time-base generator. 

b. The horizontal amplifier. 

The operation of the Time-Base Generator can be checked 
from the front panel. Set the HORIZONTAL DISPLAY switch 
to NORM., the TIME/DIV. switch to .5 SEC., and adjust the 
STABILITY control for a free-running sweep (full right). Con
nect a voltmeter between the SAWTOOTH OUT connector 
and ground. If the voltage varies between zero and + 150 
volts, as the Miller circuit runs up and back, the Time-Base 
Generator is operating properly. No voltage varial(on at 
this jack indicates an inoperative Time-Base Generator 
circuit. 

When the trouble has been isolated to either the Time
Base Generator or the Horizontal Amplifier, the circuit at 
fault can be located by following the procedure outlined 
in Section 1. 

If there is some horizontal deflection on the crt, but not 
enough to cover the ten-division length of the graticule, 
the trouble will either be due to insufficient output from the 
Time-Base Generator, or to insufficient gain in the Horizontal 
Amplifier. 

The Time-Base Generator can be checked in the same 
manner as described previously. That is by measuring for a 
150-volt variation at the SAWTOOTH OUT connector, at a 
slow sweep rate. If this reading is not obtained, the Time
Base Generator is at fault, and its circuitry can be investi
gated. The SWEEP LENGTH control (R176) is very important 
in this respect, and its setting should be checked first. For 
the proper adjustment of this control, refer to the Recalibra
tion Procedure. 

If a voltmeter indicates the proper reading at the SAW
TOOTH OUT connector, the Horizontal Amplifier will be 
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the circuit at fault. There are two gain adjustments in this 
circuit: the HORIZ. GAIN ADJ. (325) and the MAG. GAIN 
ADJ. (R358). Any adjustment of these controls, however, 
will also affect the sweep timing. Be sure to refer to the 
Recalibration Procedure before making any adjustments in 
the Horizontal Amplifier. 

4. Nonlinear horizontal sweep. 

The linearity of the horizontal-deflection circuit can be 
checked by connecting a marker-generator to the Vertical 
INPUT connector and adjusting the Time-Base controls for 
a stationary display. If the display markers are not equally 
spaced across the graticule, a nonlinear horizontal sawtooth, 
at the horizontal deflection plates, is indicated. This can be 
caused by nonlinear amplification in the Horizontal Ampli
fier, or by nonlinear operation of the Time-Base Generator. 

If another oscilloscope is available, the linearity of the 
Time-Base Generator can be checked by observing the 
sawtooth available at the SAWTOOTH OUT connector. If 
the slope of the trace portion of the sawtooth is constant, 
the Time-Base Generator is producing a linear sawtooth 
and the nonlinearity is being produced in the Horizontal 
Amplifier. If the slope of the trace is not constant, however, 
the nonlinearity is being produced by the Time-Base Gen
erator circuitry. 

5. Improper sweep timing (horizontal sweep 
linear). 

If the timing of the horizontal sweep appears to be 
improper, check to see if this is occurring in all positions, 
or just in certain positions, of the TIME/DIV. switch. If the 
timing appears to be off in all positions of the switch, 
the Horizontal Amplifier will probably be out of adjustment. 
Two adjustments, the HORIZ. GAIN ADJ. (R325) and the 
MAG. GAIN ADJ. (R358), affect the timing at all sweep 
rates. Refer to the Recalibration Procedure for the adjust
ment of these controls. 

If the timing is off in just one setting, or in just one group 
of settings, of the TIME/DIV. switch, one (or more) of the 
components associated with the Timing Switch have proba
bly changed in value. There are three variable capacitors 
associated with this switch: Cl 60A, Cl 60C and Cl 60E. 
These capacitors should be adjusted only if the timing in 
the ftSEC range appears to be off. 

6. Improper triggering. 

If the waveform you are observing cannot be triggered 
(locked into position) properly, the trouble can be: 

a. The trigger-pickoff circuit (Trigger C.F. V563) in the 
vertical amplifier. 

b. The time-base trigger circuit. 

c. The time-base generator circuit. 

The operation of the Trigger C.F. can be checked as fol
lows: connect an external triggering signal (preferably the 
signal-input waveform) to the TRIGGER INPUT connector. 
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Fig. 5-9. Two types of low-frequency distortion. 

Set the black TRIGGER SELECTOR knob to EXT. (+ or -). 
Check to see if the waveform can now be triggered. If 
so, the Trigger C.F. stage V563 is at fault; it is not passing 
the internal signal that develops the triggering pulse. 

If the waveform cannot be triggered in either the INT. 
or EXT. positions of the TRIGGER SELECTOR switch, some 
circuit in either the Time-Base or the Time-Base Generator is 
not operating properly. The Time-Base Generator can be 
eliminated if the trace can be turned off and on with the 
STABILITY control. 

7. Waveform distortion 

Waveform distortion can be divided into two categories: 
(a) low-frequency distortion, shown in Fig. 5-9, and (b) 
high-frequency distortion, shown in Fig. 5-10. Any low
frequency distortion apparent in the waveform will be pro
duced by the Pre-amplifier. The main Vertical Amplifier 
is de-coupled; therefore its response is flat down to de. 

Low-frequency attenuation will produce the type of dis
tortion shown in Fig. 5-9a. This is caused by cathode- and 
screen-bypass capacitors, and by coupling capacitors. Before 
attempting any component replacement, however, be sure 
to check the adjustment of the L.F. ADJ. control R475, as 
explained in the Recalibration Procedure. 

Overcompensation of low frequencies 1s shown 1n 
Fig. 5-96. This condition is produced by excessive low
frequency "boost". Refer to the Circuit Description for an 
explanation of how the "boost" circuit operates. 

NOTE: Low-frequency distortion can also be produced by 
an improperly adjusted probe. Refer to the article on "Use 
of Probes", page 3-3. 

High-frequency distortion can be produced in the Attenu
ators (shown on the Preamplifier diagram), the Preamplifier, 
the main Vertical Amplifier, and the Delay Line. When the 
VOLTS/DIV. switch is in the .l (straight through) position 
the Attenuators and the Preamplifier are bypassed. Any dis
tortion observed in the waveform, when the switch is in 
this position will be produced by either the Vertical Ampli
fier or the Delay Line. 

Insufficient high-frequency peaking, which limits the rise
time and consequently the bandwidth, will produce the 
rounded-corner type of distortion illustrated in Fig. 5-lOa. 
Tubes are often a cause of this type of distortion. Shorted, 
or partially shorted, peaking coils are another common 
source. 

The overshoot condition, illustrated in Fig. 5-106, is the 
result of excessive high-frequency peaking, and is produced 
by improperly adjusted peaking coils. The "wrinkle" con
dition, shown in Fig. 5-l0c, is produced by an improperly 
adjusted Delay Line. Refer to the Recalibration Procedure 
for the Delay Line adjustment procedure. 

Fig. 5-10. Three types of high-frequency distortion. 
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GENERAL PARTS INFORMATION 

316 CRT IN 315 

The T31P crt used in the 316 can't be used in the 
315 because: 

1. , Deflection sensitivities are increased in 
T31P to the point that calibration ranges are 
insufficient in the Type 315, especially on the 
faster sweep speeds. The T31P sensitivities 
are 19 v /div horizontally and 8.5 v /div vertical
ly. 

TEK POTS 

An improved mechanical construction is now being 
used in the manufacture of Tektronix potentiome
ters. A detent or stop feature is incorporated along 
with a new plastic body that is relatively unaffected 
by temperature changes. 

VARIABLE VOLTS/DIV 

Modification 3862 converts 316's, sn 1760 and up, 
and RM16's, sn 890 and up, to the new Tek made 
"stopless" potentiometers. These new pots have two 
advantages: 

L Provide a new, more reliastic design-center 
resistance value and tolerance. 

2. Remove the stop, for continuous rotation (but 
with a detent for the "calibrated" position). 
This should eliminate many shaft and pot prob
lems and provide greater operator conven
ience. 

FQD 9-57 

2. For proper operation, separate focus and astig
mastism supply provisions should be made. 

3. A new crt shield should be installed. 
4. Sweep and vertical modifications required by 

reason of No. l probably are not worthwhile 
from a value-received standpoint. 

FMR-79A 5-2-58 

The electronic characteristics of the potentio
meters remain the same. 

The Tek number for the new Tek 660 n pots for the 
316 and RM16 has been changed from 311-102 to 
311-135. 

FEN 5-11-62 

Change: 

R216 (316) or R516 (RM16) 
to resistor, 7800 ±15% Tek-made var (311-281) 
from resistor, 660n Tek-made var (311-135) 

The change in Tek number was due to the small 
change in resistance. Some customers insist on 
resistance value rather than application as the 
critical part of purchase description. 

PAWL FASTENERS FOR RM INSTRUMENTS AVAILABLE IN ALTERNATE STYLE FEN 5-23-63 

The pawl-type fasteners (front panel "Release" 
knobs) used on a number of rack-mount instruments 
(RM561, RM561A, RM15, RM16, RM17, etc.)usean 
angled pawl to accommodate relatively thin rack
mounting surfaces. In some cases--particularly 
where mounting screws are not countersunk--it 
may not be possible to back off thepawl far enough 
to engage the rear of the mounting surface. 

TEK 316 IRB 6-2-64 

Easiest solution for this problem is to change the 
fastener to the type used on the RM530/40 Series-
with a straight pawl. Although this fastener cannot 
handle thin mounting surfaces, it does a good job 
in most cases. 

The straight-pawl fasteners are 214-055 and 214-
056 (left and right). 





FAN MOTOR 

For Tektronix Type RM-16 s/n 101-394 
RS-16 s/n 101-144 

DESCRIPTION 

Fan motor 147-021 replaces 147-009, which the 
manufacturer has discontinued. The new motor 
draws less power and runs at a higher RPM. 

This kit includes the necessary mount ing bracket 
and hardware . 

After the installation of this kit, order replace
ment fan motor (147-021) directly . 

October 1963 

® 

Publication: 
Instructions for 050 - 009 
October 1963 

Supersedes: 
March 1961 
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PARTS LIST 

Quant i ty 

1 ea . 

Descr iption Part Number 

Assembly , Fan Motor , cons isting of : 
1 ea . Motor 
2 ea . Lockwasher , int . no .8 
2 ea . Nut , hex , 8-32 x 5/16 
2 e a. Screw , 8- 32 x 1 BHS 
3 ea . Shockmou nt , rubber 
1 ea . Bracket , a luminum 

3 ea . 
3 ea. 
3 ea . 
1 ea. 

Lockwasher , ext . no .8 
Lockwasher , int . no .8 
Nut , he x, 8-32 x 5/16 
Wire , solder , silver - bearing , 12in. 

INSTRUCTIONS 

IMPORTANT: When so ldering to the ceramic strips, 
use the silver-bearing solder supplied with this kit . • 

( ) 1. Remove the air filter unit from the back 

( ) 

( ) 

( ) 

of the instrument . 

2. Under the chassis , remove the motor 
leads from the ceramic terminal strip 
located near the AC power connecting 
socket . 

3. Remove the screws holding the fan 
mounting ring to the rear panel, and re
move the fan assembly from the instru
ment . 

4. Remove the fan blade from the motor 
shaft. 

NOTE: Before removing the fan blade , observe 
which side of the blade is toward the motor (to 
avoid error during re-assembly) . 

( ) 5. Remove the bracket and motor from the 

( ) 

fan mounting ring . Save the mounting 
ring, and the fan blade (removed in step 
4) for re-use . 

6 . Install the new bracket and motor as sem
bly in the fan mounting ring. Place a no.8 
external lockwasher (from kit) between 
each shockmount and the mounting ring. 

Page 2 of 2 050-009 

( ) 

( ) 

( ) 

147-021 
210-0 08 
210 - 409 
212- 020 
348- 00 8 
406-4 31 

210 -0 07 
210-00 8 
210-4 09 

7 . Place a no .8 internal lock washer a nd nut 
(from kit) on each of the th r eaded shoc k
mount studs protruding th r ough the fan 
mount ing ring . 

8. Install the fan blade on the m otor shaft . 

9 . Twist the motor leads together and insta ll 
the assembly in the instrument . 

NOTE: If the rear bearing bracket of the new m otor 
is less than 1/8 in . from the rectifier plates , relo 
cate the rectifier 1/4 in . toward the fron t of th e 
instrument . Dri ll ne w mount ing ho les for the r ecti 
fier bracket . 

( ) 10. Cut and strip the new motor leads to the 
proper length and solder them to the cer
amic strip (see step 2) . 

THIS COMPLETES THE INSTALL ATION 

( ) Recheck your work . 

( ) Check installation for proper operation . 

( ) Corre ct the fan motor part number in your 
Instruction Manual to read 147-02 1. 

JB:cc 

Oct obe r 1963 

( 



VERTICAL INPUT VOLTS/DIV SWITCH 

For Tektronix Type 316 Oscilloscopes 
Serial numbers 101-347 

DESCRIPTION 

New Vertical Input VOLTS/DIV switch , 262-486 , 
replaces 262-153, previously used. 

The new switch with the addition of minor circuit 
changes will provide reduced vertical amplifier 
input capacitance . 

The new switch also employs a 360° rotation poten
tiometer , but has a detent in the "calibrated" 
(shorted out) position and offers greater thermal 
stability and mechanical and electrical reliability . 

NOTE: If the se rial number of your instrument is 
above thos e list ed, or if this kit has bee n installed , 
disr egard the in stru ctions as P / N 262-486 is a 
dir ect repl acement . 

® 

Publication: 
Instructions for 050-011 
March 1966 

Supersedes: 
November 1963 

@ 1966, Tektronix, Inc. 
All Rights Reserved. 
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PARTS UST 

Quantity Description Part Number 

1 ea. Switch, VERTICAL INPUT Assembly (262-486) wired, consisting of: 
1 ea. Strip, brass 124-009 
2 ea. Lockwasher, steel, int. #4 210-004 
4 ea. Nut, hex, brass, 4-40 x 3/16 210-406 
1 ea. Nut, hex, brass, 3/8-32 x 1/2 210-413 
2 ea. Screw, 4-40 x 3/16 BHS 211-007 
8 ea. Fastener, snap, double pronged, Delrin, 0.122 wide x 9/16 long 214-153 
1 ea. Switch, raw rotary, 7 section, 9 position, ceramic - bakelite 260-187 
1 ea. Capacitor, var, cer, l.5-7pf TS2A Erie NPO 281-005 
2 ea. Capacitor, var, cer, 3-12pf TS2A Erie NPO 281-007 
5 ea. Capacitor, var, cer, 4.5-25pf TS2A Erie NPO 281-010 
1 ea. Capacitor, cer, 2.2pf 500v ±0.5pf NPOA 281-500 
1 ea. Capacitor, cer, 270pf 500v ±10% GP2A 281-543 
1 ea. Capacitor, cer, 0.001 µf 500v Discap 283-000 
1 ea. Capacitor, Mica, 250pf 500v 5% Low Temp Coeff. 283-543 
1 ea. Capacitor, Mica, 150pf 500v ±10% Low Temp CoefL 283-544 
1 ea. Resistor, comp, 100k l/2w 10% 302-104 
1 ea. Resistor, comp, 220n l/2w 10% 302-220 
1 ea. Resistor, comp, 270n l/2w 10% 302-270 
1 ea. Resistor, prec, 500k l/2w 1% 309-003 
1 ea. Resistor, prec, 990k l/2w 1% 309-013 
1 ea. Resistor, prec, lmeg l/2w 1% 309-014 
1 ea. Resistor, prec, 10.1 k l/2w 1% 309-034 
1 ea. Resistor, prec, lllk l/2w 1% 309-046 
1 ea. Resistor, prec, 250k l/2w 1% 309-109 
1 ea. Resistor, prec, 800k l/2w 1% 309-110 
lea. Resistor, prec, 900k l/2w 1% 309-111 
1 ea. Potentiometer, 780n WW ±15% 311-281 
1 ea. Resistor, checked pair lmeg l/2w 1%, Paired w /in 0.1% 312-583 
1 ea. Bracket, brass, 0.032 x 1-1/8 x 4-25/32 x 1-3/8 406-286 
3 in. Wire, #22 solid, white (175-522) 
2 in. Wire, flat shield, stranded, 5/32 wide (176-047) 

1 ea. Lug, solder, SE6, w /2 wire holes 210-202 
1 ea. Nut, hex, 6-32 x 1/4 210-407 
1 ea. Screw, 6-32 x 1/4 BHS 211-504 
1 ea. Capacitor, var, cer, 0.7-3pf 281-027 

24 in. Wire, solder, silver-bearing 
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INSTRUCTIONS 

IMPORTANT: When unsoldering switch connec
tions, make a sketch to indicate the relocation of 
wires and components. 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

l. Unsolder the necessary w1nng and re
move the VOLTS/DIV switch (SW120) 
from the instrument. 

2. Locate the variable capacitor (Cl41) 
mounted on the under side of the chassis, 
near the forward end of the chassis cut
out, adjacent to Vl63. 

Remove Cl41 from the instrument. 

3. Locate the Cl41 mounting hole nearest 
the center line of the chassis cut-out. 

Enlarge this hole with a #27 drill. 

4. Install the #6 solder lug (from kit)onthe 
underside of the chassis, using the hole 
enlarged in step 3. (Mount the terminal 
toward the rear of the instrument.) 

Use the 6-32 x 1/4 BHS screw and 6-32 
nut from the kit. 

5. Install the new VOLTS/DN switch(from 
kit) in the instrument. 

Resolder the wires (removed in step 1) 
to the corresponding terminals of the new 
switch. 

( ) 

( ) 

6. Prepare the new C 141 (variable tubular 
capacitor, from kit) for installation by 
cutting the leads to the proper length. 

Shorten the rotor lead (tab on adjusting 
end) to 1/4 inch. 

( ) Shorten the stator lead (tab insulated 
from adjusting screw) to 7 /16 inch. 

( ) 7. Mount the new Cl41 intheinstrument,by 
soldering the stator tab to the switch 
terminal that held the lead from the ori
ginal C141, and therotortabtothesolder 
lug installed in step 3. 

( ) 8. Solder the switch-frame grounding strap 

( ) 

( ) 

(2-1/4 in. brass strap, soldered to the 
rear of VOLTS/DN switch frame) to the 
Vl83 tube socket ground lug nearest pin 1. 

THIS COMPLETES THE INSTALLATION 

Recheck your work. 

For future reference, correct your instruc
tion manual parts list and schematic as re
quired. 

( ) Refer to your instruction manual and recali
brate the vertical amplifier as required. 

JB:cc 
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-
REPLACEMENT PARTS INFORMATION 

HORIZONTAL DISPLAY SWITCH 

For Tektronix Type 316 Oscilloscopes 
Serial numbers 101-138 inclusive 

INTRODUCTION: 

file TEK 050-028 

Type 316 

date June 10, 1960 
(revised 6/1/62) 

New Horizontal Display switch TEK 262-431 replaces TEK 262-139 previously used. 

The new switch has an improved contact arrangement. 

For instruments serial numbers 139-up, disregard these instructions as the new 
switch assembly is a direct replacement. 

PARTS LIST: 

Quantity Description 

1 ea. Assembly, switch, Horizontal Display, 
consisting of: 

1 ea. Switch, raw 
1 ea. Capacitor, cer. 3-12 pf, w/fib mtg, 
1 ea. Resistor, comp. 100 K 1/2 w. 10% 
1 ea. Resistor, comp. 22 K 1 w. 10% 
1 ea. Resistor, prec. 150 K 1/2 w. 1% 
1 ea. Potentiometer, comp • , miniature, 50 K 

slotted 

Tek Number 

262-431 

260-186 
281-009 
302-104 
304-223 
309-049 
311-078 

1 ea. Wire, #22 solid, 12 in. black-brown-green-brown 

INSTRUCTIONS: 

() 1. Unsolder leads and remove old switch from the instrument. 

() 2. Install new switch and complete wiring as per diagram on page 2. 

() 3. THIS COMPLETES THE INSTALLATION. Recheck your work. 

() For future reference, change switch number in the instruction 
manual parts list. 

() Refer to your instruction manual and recalibrate the Time-Base 
Generator as required. 

June 10, 1960 
(revised 6/1/62) 

* * * 
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INSTRUCTIONS: (continued) 

NOTE: The wafers are drawn as they appear when viewing the 
switch from the knob end. The 1st wafer is located 
nearest the front panel. 

iJew Switch 
1st WAFER 

white-red white-red 

white-brown 

white-blue white-blue 

2nd WAFER black-brown-green-brown white-green 

white-green 

white-yellow 

or 

June 10, 1960 
(revised 6/1/62) 

S/N 101 
thru 138 

white-black 

white-violet or 
violet-white 

white- .yel low 
white-orange 

,or white- gra.y 

black-brown-green-brown 
violet-white 

white-violet 

* * * 
TEK 050-028 

1st WARR 

2nd WAFER 

or 
white-gray 
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- REPLACEMENT PARTS INFORMATION 

VARIABLE VOLTS/DIV POTENTIOMETER 

INTRODUCTION: 

file TEK 050-043 

Types 316/RM16 

date July 6, 1961 
(revised 2/28/62) 

The new Va.ria.ble Volts/Div potentiometer, TEK 311-281 repla.ces TEK 311-102, used 
in Tektronix Type 316 serial numbers 101-476 inclusive a.nd RM16 serial numbers 
101-171 inclusive. 

The new potentiometer is a. 360° rotation type, but ha.s a. detent in the "cali
brated" (shorted out) position and offers greater thermal stability and mech
anical and electrical relia.bility. 

The new potentiometer also contains a. built-in switch for the uncalibrated neon
light circuit, to be used in pla.ce of the wafer type, located on the Volts/Div 
switch. Minor circuit cha.nges outlined will permit use of the built-in switch. 

PARTS LIST: 

Quantity 

1 ea. 
1 ea. 
1 ea. 

Description 

Potentiometer, WW, 780 n 
Wire, 1122 solid, 
Wire, #22 solid, 

15% 
2 in. 
6 in. 

INSTRUCT IONS: 

white-red 
bare 

Tek Number 

311-281 

() 1. Replace old potentiometer with new one (from kit) with the potentio
meter terminals pointing toward the chassis. 

NOTE: This is opposite to the way the old potentio
meter wa.s installed. (See Fig. 1; pa.ge 2) • 

() 2. Solder the two wires, disconnected in Step 1, to the two terminals 
of the potentiometer. 

( ) 3. On the rear wa.fer of the Volts/Div switch, directly ahead of the pot
entiometer, loca.te two terminals directly below the upper switch 
support rod. 

() 4. Disconnect the white-red wire from upper terminal. 

( ) 5. At the lower terminal, loca.te a. 100 K, 1/2 w. resistor. At the other 
end of this resistor, solder the white-red wire (removed in Step 5) 
to terminal, along with one end of 2 in. white-red wire from kit. 

July 6, 1961 
(revised 2/28/62) 

* * * 
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INSTRUCTIONS: (5. continued) 

NOTE: By removing the bottom plate from instrument, 
access to this terminal is made easier through 
the large elongated hole directly below the 
wafer. 

() 6. Solder other end of wire, installed in Step 6, to inner terminal of 
potentiometer switch. 

() 7. Solder a piece of bare wire (from kit) from the other switch terminal 
to the ground plate of Volts/Div switch. 

( ) 8. THIS COMPLETES THE INSTALLATION. Recheck your work. 

For future reference, correct your instruction manual parts list and 
schematic as required. 

Turn instrument on and check potentiometer for smooth mechanical and 
electrical operation. 

Tr i mmer Sh i el d 

Wh-R Wh-R 

FIG. 1 

Not Used 

Bk-Br - Gn-Br 

100 K 

Wh-Bk 

Drawing as circuit should appear after installation of potentiometer. 

r - - , ..... - - ----- ---, 
I SW f/ 7 I 

I ! ~~= I I / .,,,,., • IUNCALl 8 RATfD! I 
I I /' (VOLTS/D1") 

I ,/ LOCATED ON WARIA8 L[ i,RS l 6 I 

' 

CLOSED ONLY IN !X TR£.M[. 

' 

CL OCKW/S[ POSITIO N. I 
RS/7 

' /OOX I 
L _ _ _ -- - /5 0V ________ J 

Type 316 Type RM16 
Paste Proper cutout onto Vertical Amplifier schematic over ori ginal 
circuit area. 

* * * 
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GERMANIUM RECTIFIER 

For the following Tektronix Instruments: 

Types 53B s/n 101- 3300 
53/54B s/n 3301-11009 
B s/n 11010-13359 
53/54L s/n 101- 3550 
L s/n 3551- 4829 
316 s/n 101- 1082 
RM16 s/n 101- 447 
RS16 s/n 101- 177 
317 s/n 101- 340 
RMl 7 s/n 101- 125 

DESCRIPTION 

The 152 -0008 -00 germanium diode replaces 
the selenium rectifiers 106-0022-00 and 
106-0037 -00 previously used to protect the 
cathode bypass capacitors against inverse 
voltages. 

The germanium diode costs less and offers 
greater reliability and longer life. 

NOTE: If the serial number of your instru
ment is above those listed, or if this kit has 
been installed, disregard the instructions as 
P/N 152-0008-00 is a direct replacement. 

® 

Publication: 
Instructions for 050-0067-00 
April 1966 

Supersedes: 
February 1964 

@ 1964, Tektronix, Inc. 
All Rights Reserved . 
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Qty. Part Number 

1 ea 152-0008-00 
1 ea 210-0206-00 
1 ea 210-0228-00 
1 ea 210-0410-00 
lea 212-0014-00 
1 ea 212-0518-00 

PARTS LIST 

Description 

Diode, Germanium 
Lug, solder, #l0L 
Lug, solder, #SL 
Nut, 10-32 x 5/16 
Screw, 8-32 x 2-1/4 RHS 
Screw, 10-32 x 5/16 PHS 

INSTRUCTIONS 

NOTE: These i~structions a~e divided according to instrument type. 
Be sure to select the right set for your instrument. In all 
cases, after the installation is completed, check the instru -
ment for proper operation and make the necessary corrections 
to the Parts List in your Instruction Manual. 

53B PLUG IN UNITS (s/n 101-3300): 

( ) 1. Unsolder and remove the selenium rectifier (SR3342) from the end of R3342. 

( ) Remove the fiber washers from the screw. 

( ) 2. In its place, mount the #10 solder lug from the kit. 

( ) 3. Solder the germanium diode (from kit) between the solder lug and the terminal on 
R3342 from which the selenium rectifier was removed, with the color bands (cathode) 
nearest this terminal. 

THIS COMPLETES THE INSTALLATION for the 53B Plug -in unit. 

TYPES 53/54B and B PLUG-IN UNITS (s/n 3301-13359): 

( ) 1. Remove the selenium rectifier (SR4362) mounting nut. 

( ) 2. With heavy cutters, cut off the terminal of the selenium rectifier and remove the 
rectifier, leaving the leads from C4362 and the GAIN ADJ potentiometer connected. 

( ) 3. Mount the #10 solder lug (from kit) at the point from which the selenium rectifier was 
removed, with the 10-32 x 5/16 PHS screw and nut from the kit. 

( ) 4. Solder the germanium diode (from kit) between the solder lug and the junction from 
which the selenium rectifier was cut, with the color bands (cathode) nearest the junction. 

THIS COMPLETES THE INSTALLATION for the 53/54B and B Plug-in units. 

Page 2 of 3 050-0067-00 . 



INSTRUCTIONS ( cont) 

( TYPES 53/54L and L PLUG IN UNITS (s / n 101 -::4829): 

( ) 1. Unsolder and remove selenium rectifier (SR5972) from the unit. 

( ) Clip off the unsolder ed wir e lead from pin 7 of V5942. 

( ) 2. Mount the #10 solder lug (from kit) in the hole from which SR5972 was removed, with 
the 10-32 x 5/16 PHS screw and nut from the kit. 

( ) 3. Solder the germanium diode (from kit) between pin 7 of V5942 and the solder lug, _with 
the color bands (cathode) nearest V5942. 

THIS COMPLETES THE INSTALLATION for the 53/54L and L Plug-in units. 

TYPES 316 and 317 OSCILLOSCOPES: 

( ) 1. Locate Rl52 (or RlSS) on the bottom of the instrument near the front panel, and 
remove the mounting screw. 

( ) 2. Place the #8 solder lug (from kit) on the 8-32 x 2-1/4 RHS screw from the kit. 

( ) Install this screw in place of the one removed in step 1. Tighten with the solder lug 
pointing toward the center of the instrument. 

( ) 3. Unsolder the two leads from the terminal of SR154. 

NOTE: Since removal of SR154 is difficult, it can be left in place if desired. 

( ) 4. Unsolder and remove the bare wire strap connected to Rl54 that was connected to 
SR154. 

( ) 5. Solder the lead from the capacitor (Cl54) to the wire strap which connects Rl54 to 
Rl52 (or Rl55). 

( ) 6. Solder the germanium diode (from kit) between solder terminal installed in step 2 
and the nearest terminal of Rl52 (or RlSS), with the color bands (cathode) nearest 
Rl52 (or Rl55) .• 

THIS COMPLETES THE INSTALLATION for the Types 316 and 317 Oscilloscopes. 

TYPES RM16, RS16, and RMl 7 OSCILLOSCOPES: 

1. Locate SR454, on the bottom side of the Vertical Amplifier chassis, near front panel. 

( ) Unsolder and remove the white -yellow wire connected between SR454 and R452. 

NOTE: Since removal of SR454 is difficult, it can be left in place if desired. 

( ) 2. Solder the germanium diode (from kit) between the R452 terminal, from which the 
white-yellow wire was removed, and the ground lug near V454. The color-banded 
end (cathode) should go to R452. 

THIS COMPLETES THE INSTALLATION for the Types RM16, RS16, and RM17 Oscilloscopes. 

GG:cet 
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POWER . TRANSFORMER 

For Tektronix Type 316 Oscilloscopes 
Serial numbers 101-1082 

DESCRIPTION 

Low voltage power transformer, 120-0064-00, 
replaces all types of power transformers used 
in instruments in the SN range 101-1082. The 
new transformer eliminates phasing problems 
that existed in the filament windings of some 
early transformers. 

NOTE: If the transformer in your instrument 
is identical to the one included in the kit, dis -
regard the instructions as PN 120-0064-00 is 
a direct replacement. 

® 

Publication: 
Instructions for 050-0174-00 
August 1966 

Supersedes: , 
July 1966 

@ 1966, Tektronix, Inc. 
All Rights Reserved . 
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Quantity Part Number 

1 ea 120-0064-00 
1 ea 214-0210-00 
1 ea (176-0125-00) 

INSTRUCTIONS 

PARTS LIST 

Description 

Transformer ., power, low voltage 
Spool, w / 3 ft. silver -bearing solder 
Wire, #22 solid, pre-bent for 3 large ceramic strip notches. 

( ) 1. Replace the old power transformer with the neVI type. The new transformer is a 
direct replacement for the old except as called out in steps 2 and 3. 

( ) 2. SN 101-388 ONLY 

Install the bare wire (from kit) between transformer ceramic strip terminals 28 and 
30. Connect either the bare wire, or the white wire (other end of both wires is 
grounded), to either 28 or 30, depending on lead dress and wire length. 

( ) 3. Connect the blue-red (2) wires to terminal 29 and connect the blue-orange (2) wires 
to terminal 27. 

THIS COMPLETES THE INSTALLATION. 

( ) Check wiring for accuracy. 

( ) Refer to your Instruction Manual and check power supplies for proper operation. 

( ) If any regulated power supply voltages are adjusted, it will be necessary to recheck 
instrument calibration. 

JT:cet 
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HV CAPACITORS 

1:or th e following Tektronix Oscilloscop es : 

Ty1w :~16 ser ial numbers 101-1229 
Typ L' IZM16 ser ia l numbers 101- 519 
Typ e lZS 16 serial numbers 101- 201 

DESCRIPTION 

1 li~li voltagL' cera mic capacitor 
th e oi I-fi l led high voltage c ac 
v iou ~ ly used. 

!
/\, ·I ,\· ILl:., 

1 --~ 11, 

Publication: 
In st ructions for 050-197 
Jun e 1964 

(q 1964, Tektronix, Inc . 
.-\ 11 Rights Reser ved. 
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Quantity 

• en. 
I ca 

12 in.' 

Capacitor cer 
Resistor , amic O 01 
Wir ' comp • µf 

e, solder 8 .1 33 k 
' 1 ver-bear· rng 

f \ -1/\ 
' \ 

--:!:l \ 4-

, I 
i 

T ~ 
I 

I r~ 

-- . ' -< 

; ' . 

Fig . 

0S0-197 

PARTS LIST 

Description 

2000v 
l/2w 

- . 1:,./, 
L-'"· 
I ·~:: . I Ir-

rig. 2 

l 

---- I L: I 

Part Number 

28 :3-011 
302-333 

,_,. \ ,' 

°P( . .... 

r ~ - - '-



INSTRUCTIONS 

fM POl{T ,\N T: When soldering to the ceramic strips, 
u ::iL' LI 1e s i I vcr-bearing solder supplied with this kit. 

,\. TO I{ EPLACE OIL-FILLED HV CAPACITORS 
(TY PI..:: 316 ONLY): 

IU::Fl ::R TO FIG . l 

( ) l. Remove C833 (0.015 µ f 3 kv) and replace 
it with a 0.0 l µ f 2 kv capacitor (from kit) 
connected between CSP-11 and CSQ-11. 

( ) 2. l{e movc C848 (0.015 µ f 3 kv) and replace 
it with a 0.01 µf 2kv capacitor (from kit) 
co nn8cte d be tween CSP-4 and solder lug. 

( ) :L l{cmov c C822 (0.015 µ f 3 kv) and replace 
i r with two 0.01 µ f 2 kv capacitors (from 
kit) connected betweenCSP-3andCSQ-3. 

( ) . 2. Remove C848 (0.015µf 3kv) and replace 
it with a 0.01 µf 2 kv capacitor from th e 
kit. Solder between CSV-1 ancJ CSU-1. 

() 3. RemoveC822(0.015µf3kv)anJr eplac c 

( ) 4. 

it with two 0.0 l µ f 2 kv capacitor s from 
the kit. Solder be tween CSV-6 and CSU-5 . 

( ) -L l{emove R822 (68 k l /2 w) and replace it · 
with a 33 k 1/2 w resistor (from kit -~ 

1,i st: 

Solder betwe en CSQ-•3 and CSQ-5. ) 0.01 µf Disc Type 2kv 

TO I{ l: rLA C I~ OIL-FILU : D I-IV CAP S 
(TY PI ::s I{ M 16 AND RS16 ONLY): 

I ~ 
in your Manu ,11 

IU·:Fl-:1{ TO FlG. 2 

I. 
0.0lµf Dis c Type 2 kv 
0 .0lµf Disc Type 2 kv 
0.0 l µ f Disc Typ e 2 kv 

33k 1/2w 10 -x. 

JB:ls 
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SILICON DIODES REPLACE 106-039 

For the following Tektronix Oscilloscopes: 

Type 316 serial numbers 101- 1129 
Type 317 serial numbers 101-649 

DESCRIPTION 

1N3194 silicon diodes, 152-066 replace selenium 
rectifier 106-039 , offering more reliability and 
longer life. 

This modification replaces the selenium rectifier 
SR 317 , which supplies power for an early DC Fan 
mod. At the same time SR150, the selenium recti
fier which supplies DC filament voltage for Vl54, 
is replaced. 

If Silicon Diode Mod 040-212 has been installed, 
disregard instructions regarding SR150. SR150 is 
a part of Mod 040-212. 

NOTE: If the serial number of your instrument is 
above thos .e listed, or if this kit has already been 
installed, disregard the instructions, ~s part num
ber 152-066 is a direct replacement. 

Publication: 
Instructions for 050-222 
November 1964 

© 1964, Tektronix, Inc. 
All Rights Reserved. 
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PARTS LIST 

Quantity 

1 ea. 

Description Part Number 

Assembly, silicon rectifier, consisting of: 
2 ea. Strip, ceramic 7 /16 x 7 notches 
6 ea. Diode, silicon 1N3194 
1 ea. Lockwasher, steel #8 
1 ea. Screw 8-32 x 1/4 BHS 
4 ea. Spacer, nylon molded 0.063 
1 ea. Rod, alum, hex 3/8 x 9/16 Tap 8-32 thru 

124-094 
152-066 
210-007 
212-001 
361-007 
385-121 
407-110 1 ea. Bracket, mounting silicon diode 

1 ea. Wire, #20 solid white 
1 ea. Wire, #20 solid white 
1 ea. Wire, #20 solid white-blue 

4in. 
Sin. 
6in. 

(175-510) , 
(175-510) 

. ( 1_7 5-510) 

1 ea. 
2 ea. 
1 ea. 
1 ea. 
1 ea. 
1 ea. 
1 ea. 

Lockwasher, steel Ext. #8 
Lockwasher, Int. #10 
Screw, 8-32 x 1/4 BHS 
Spool, solder w /3 ft. silver-bearing solder 
Capacitor, ceramic 0.02 µf 
Resistor, comp, 3.3 n 
Wire, #16 solid bare 

INSTRUCTIONS 

IMPORTANT: When solderingtotheceramicstrips, 
use the silver-bearing solder supplied with this kit. 

TYPE 316 SERIAL NUMBERS 101-287 ONLY, 
PERFORM STEPS 1 THROUGH 4. 

REFER TO FIG. l WHILE PERFORMING STEPS 4 
THROUGH 5. 

NOTE: If Silicon Diode Mod 040-212 has been 
installed, disregard steps 1 through 6'. 

( ) 1. Remove the bare wires that connect 
terminals 1 and 28 of the power trans
former (T600) to the solder lugs. 

( ) 2. Replace the solder lugs with #10 lock-

( ) 

washer from the kit. 

3. Install a length of bare #16 wire (from 
kit) between terminals 1 and 28 of the 
power transformer (T600) and the ground 
lug on V617 tube socket. 

( ) 4. Remove the two white-blue wires from 
the center terminal of ClS0. Using an 
Ohm-meter, determine which of the two 
wires connects to pin 3 of V 154, and 
connect it to CSK-3. Connect the other 
wire to ClS0. 

Page 2 of 3 050-222 

150v 
lw 5% 

6in. 

210-007 
210-010 
212-001 
214-210 
283-004 
307-015 

( ) 

.(176-002) 

5. Remove RlSl, a 2.2 n 1/2 w resistor, if 
present, from CSK-3 to the center termi- ; 
nal of ClS0 and install the 3.3 n 1 w 
resistor from the kit. 

( ) 6. Install ClSl, an 0.02µf capacitor, if not · 
present, from pin 3 of V 154 to ground lug. 

( ) 7. Remove SRlS0and SR317_ (or V31'7A, B), 
selenium rectifiers, from· the bulkhead. 

( ) ' 8. Install the silicon · rectifier assembly 
(from kit) in the seleniu 'm recti _fier 
mounting hole, using the #8 screw 'and 
lockwasher ·from the kit. Wire ' as shown ; 
in Fig. 2. 

THIS COMPLETES THE INSTALLATION 

( ) Recheck your work. 

( ) For future reference, correct your Instruc
tion Manual Parts List as required. 

( ) Refer to the Maintenance Section of your 
Instruction Man·ual and recalibrate your in
strument as required. 

JT:ceb 
) 
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SILICON RECTIFIERS FOR DC FAN 

## For the following Tektronix Oscilloscopes: 

Types 315D SN 101- up RM15 SN 101- 820 
515 SN 101- 1000 RM16 SN 101-580 
515A SN 1001-4029 RS 16 SN l 01-up 

RM 17 SN 101-309 

DESCRIPTION 

The selenium rectifier 106- 0006- 00, which is no 
longer available, is replaced by silicon diodes. 
An assembly is provided which includes four 
silicon diodes (152- 0066- 00) and mounting bracket. 

NOTE: If the serial number of your instrument 
is above those I isted, or if this kit has been 
installed, disregard . the instructions as PN 
152- 0066- 00 is a direct replacement. 

Publication: 
·Instructions for 050- 0228- 00 
April 1967 

Supersedes: 
February 1965 

© 1965, Tektronix, Inc. 
Al I Rig_hts Reserved. 
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Quantity 

(1 ea} 
2 ea 
4 ea 
l ea 
l ea 
l ea 
4 ea 
lea 
l ea 

l ea 
l ea 
l ea 
1 ea 
2 ea 
2 ea 

Part Number 

124-0088-00 
152-0066-00 
210-0006-00 
210-0803-00 
211-0507-00 
361-0007-00 
385-0080-00 
406-0531-00 

210-0006-00 
210-0803-00 
211-0507-00 
214-0210-00 

PARTS LIST 

Description 

Assembly, si Ii con rectifier, consisting of: -
Strip, cer, 3/4 x 4-notch (large}, clip-mounted 
Diode, si I icon, 1 N3194 400 PIV 
Lockwasher, steel, int #6 
Washer, steel #6L, 3/8 x ·O. 032 
Screw, 6-32x5/16PHS, Phillips 
Spacer, nylon molded, 0. 063 
Rod, hex, 1/4 x 7/16 
Bracket, si I icon rectifier mounting 

Lockwasher, stee I, int # 6 
Washer, steel #6L, 3/8 x 0. 032 
Screw, 6-32 x 5/16 PHS, Phillips 
Spool, w/3 ft. si lver-beQring solder 
Wire, #22 solid, 175-0522-00, white 3 in. 
Wire, #22 solid, 175-0522-00, white-red 3 in. 

INSTRUCTIONS 

IMPORTANT: When soldering to the ceramic strip, use the silver-bearing 
solder supplied with this kit. 

## A. TO -REPLACE SELENIUM RECTIFIER IN . THE. FOLLOWING INSTRUMENTS: See Fig. 1 

( ) l. 

( ) 2. 

Page 2 of 3 

Type 515 SN 101-1000; Type 515A SN 1001-4029 

Replace the selenium rectifier on the Power chassis with the assembly from the kit. 
Position the assembly as shown, using a lockwasher (from kit) between the assembly 
and the chassis. 

Solder the two white and two white-red wires (from kit) between the assembly and 
the adjacent ceramic strip as shown. 

w-v 
\tJ\RE~ (2.) 

FIG. l 
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INSTRUCTIONS (cont) 

B. TO REPLACE SELENIUM RECTIFIER IN TYPE 3150: See Fig. 2 

( ) 1. 

( ) 2. 

( ) 3. 

Unsolder and remove the selenium rectifier and its mounting bracket. 

Install the silicon assembly (from kit), using the rear mounting hole of the two used 
for the selenium mounting bracket. Position the assembly as shown. 

Solder the wires removed from the selenium rectifier to the new assembly as shown. 

## C. TO REPLACE SELENIUM RECTIFIER IN THE FOLLOWING INSTRUMENTS: See Fig. 3 

( ) l. 

( ) 2. 

Types RM15 SN 101-820; RM16 SN 101-580; RS16 SN 101- up; RM17 SN 101-309 

Replace the selenium rectifier stack with the silicon rectifier assembly from the kit. 

Wire the new assembly as shown. 

THIS COMPLETES THE INSTALLATION. 

( ) Check wiring for accuracy. 

( ) Correct your Instruction Manual Parts List and Power Supply schematic as necessary. 

FIG. 2 ## FIG. 3 

DF:ls 
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AIR FILTER 

For the fol lowing Tektronix Instruments: 

## Types 180A SN 5001 - up 
316 SN 101- up 
551 Power Supply SN 101- 5979 

## and SN 100001 - 100409 
555 Power Supply SN 101- 9989 

## and SN 100158 - 100306 

DESCRIPTION 

## Scott foam air filter 378 - 0031 - 00 replaces 
aluminum air filter 378 - 0015 - 00, and nylon 
air filter 378-0015 - 01 (for Guernsey). 

An aluminum filter screen, 378 - 0763 - 00 is 
included to maintain clearance between the 
fon blade and the filter. 

NOTE: If the serial number of your instrument 
is above those listed, or if this kit has been 
installed, disregard the instructions as PN 
378-0031-00 is a direct replacement. 

Publication: 
Instructions for 050-0253 - 01 
August 1967 

Supersedes: 
January 1967 

© 1965, Tektronix, Inc. 
A 11 Rights Reserved. 
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Quantity 

1111 2 ea 

l ea 

l ea 

Part Number 

213-0054-00 

378-0031-00 

378-0763-00 

PARTS LIST 

Description 

Screw, 6-32 x 5/16, thread-forming 

Filter, air, Scott foam, oiled 7-1/4 x 7-1/4 x 9/16 (gray) 

Screen, aluminum mesh 

INSTRUCTIONS 

( ) l. Remove the filter housing and aluminum filter. 

( ) 2. lnstal I the filter screen (from kit) under the two left and two right fan ring mounting 
screws. Align the mesh so that it runs vertically and horizontally. Mount with the 
curved area of screen away from fan. 

II# NOTE: For Type 180A instruments the -two lower screws are the only usable 
ones. For these instr ·uments, check clearance inside instrument and 
drill two 7/64 in. (1136) holes through the upper part of the screen 
and secure with two 6-32 x 5/16 thread-forming screws from the kit. 

( ) 3. Place the new air filter (from kit) over the screen and between the mounting screws. 

( ) 4. Replace the filter housing. 

THIS COMPLETES THE INSTALLATION. 

( ) Record the part number of the filter and filter screen in your Instruction Manual. 

DF:ls 
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A or amp 
AC or ac 

AF 
a 
AM 
:::::: 
/3 
BHB 
BHS 
BNC 
~< 
C 
C 
cap. 
cer 
cm 
comp 
conn 

c/s or cps 
CRT 
csk 
.6. 
dB 
dBm 
DC or de 
DE 

C 
"F 
"K 
dia 

div 
EHF 
elect. 
EMC 
EMI 
EMT 
f 

> 
< 
ext 
F or f 
F & I 
FHB 
FHS 
Fil HB 
Fil HS 
FM 
ft 
G 
g 
Ge 
GHz 
GMV 
GR 

> 
H or h 
h 
hex. 
HF 
HHS 
HHS 
HSB 
HSS 
HV 
Hz 
ID 
IF 
in. 

incd 
Ct) 

int 
f 
k 
k n 
kc 
kHz 

ABBREVIATIONS AND SYMBOLS 

amperes 
alternating current 
audio frequency 
alpha-common-base current amplification factor 
amplitude modulation 
approximately equal to 
beta-common~emitter current amplification factor 
binding head brass 
binding head steel 
baby series "N" connector 
by or times 
carbon 
capacitance 
capacitor 
ceramic 
centimeter 

composition 
connector 
cycle 
cycles per second 
cathode-ray tube 
countersunk 
increment 

decibel 
decibel referred to one milliwatt 
direct current 
double end 
degrees 
degrees Celsius (degrees centigrade) 
degrees Fahrenheit 
degrees Kelvin 
diameter 
divide by 
division 
extremely high frequency 
electrolytic 
electrolytic, metal cased 
electromagnetic interference (see RFI) 
electrolytic, metal tubular 
epsilon-2.71828 or % of error 
equal to or greater than 
equal to or less than 
external 

farod 
focus and intensity 
/lot head brass 
flat head steel 
fillister head brass 
fillister head steel 
frequency modulation 
feet or foot 
gig a or 109 

acceleration due to gravity 
germanium 
gigahertz 
guaranteed minimum value 

General Rodio 
greater than 
henry 
height or high 
hexagonal 
high frequency 
hex head brass 
hex head steel 
hex socket brass 
hex socket steel 
high voltage 
hertz (cycles per second) 
inside diameter 
intermediate frequency 
inch or inches 
incandescent 
infinity 
internal 
integral 
kilohms or kilo (1Ql) 
kilohm 
kilocycle 
kilohertz 

L 
A 
>> 
< 
LF 
lg 
LV 
M 
m 
Ml"l or meg 
µ 
me 
met. 
MHz 
mm 
ms 

mtg hdw 
n 
no. or# 
ns 
OD 
OHS 
OHS 
n 
w 
p 

I 
% 
PHB 
cb 

" PHS 

+ ± 
PIV 
piste 
PMC 
poly 
prec 
PT 
PTM 
pwr 
Q 
RC 
RF 
RFI 
RHB 
/) 

RHS 
r/min or rpm 
RMS 
s or sec. 
SE 
Si 
SN or S/N 
<< 
T 
TC 
TD 
THB 
0 
thk 
THS 
tub. 
UHF 
V 
VAC 
var 
VDC 
VHF 
VSWR 
w 
w 
w/ 
w/o 
WW 
xmfr 

inductance 
lambda-wavelength 
large compared with 
less than 
low frequency 
length or long 
low voltage 
mega or 106 

milli or 10-3 
megohm 
micro or 10-6 
megacycle 
metal 
megahertz 
millimeter 
millisecond 
minus 
mounting hardware 
nano or 1 o-9 

number 
nanosecond 

outside diameter 
oval head b,ass 
oval head steel 
omega-ohms 
omega-angular frequency 
pica or 10-12 

per 
percent 
pan head brass 
phi-phase angle 
pi-3.1416 
pan head steel 
plus 
plus or minus 
peak inverse voltage 
plastic 
paper, metal cased 
polystyrene 
precision 
paper, tubular 
paper or plastic, tubular, molded 
power 
figure of merit 
resistance capacitance 
radio frequency 
radio frequency interference (see EMI) 
round head brass 
rho-resistivity 
round head steel 
revolutions per minute 
root mean square 

second 
single end 
silicon 
serial number 
small compared with 
tera or 1012 

temperature compensated 
tunnel diode 
truss head brass 
theta-angular phase displacement 
thick 
truss head steel 
tubular 
ultra high frequency 
volt 
volts, alternating current 
variable 
volts, direct current 
very high frequency 
voltage standing wave ratio 
watt 
wide or width 
with 
without 
wire~wound 

transformer 



PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local Tektronix, Inc. Field 
Office or representative. 

Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instrument 
type or number, serial or model number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or improved part, your 
local Tektronix, Inc. Field Office or representative will contact you concerning any change 
in part number. 

xooo 
oox 

*000-0000-00 

Use 000-0000-00 

0 

SPECIAL NOTES AND SYMBOLS 

Part first added at this serial number 

Part removed after this serial number 

Asterisk preceding Tektronix Part Number indicates manufactured by 
or for Tektronix, Inc., or reworked or checked components. 

Part number indicated is direct replacement. 

Screwdriver adjustment. 

Control, adjustment or connector. 



SE I N6 
ELE RICAL PARTS LIST 

Values are fixed unless marked Variable. 

Bulbs 

Tektronix 
Ckt. No. Part Number Description 

868 150-002 Neon, Type NE-2 
875 150-002 Neon, Type NE-2 
877 150-002 Neon, Type NE-2 
8163 150-002 Neon, Type NE-2 
8217 150-002 Neon, Type NE-2 

8300 150-002 Neon, Type NE-2 
8359 150-002 Neon, Type NE-2 
8379 150-002 Neon, Type NE-2 
8600 150-004 Miniature Type #328 
8601 150-001 Incandescent Type #47 
8602 150-001 Incandescent Type #47 

Capacitors 

Tolerance +20% unless otherwise indicated. 

Tolerance of all electrolytic capacitors are as follows (with exceptions) 
3V - 50V = -10% - +250% 
51V - 350V = -10% - +100% 
35V - 450V = -10% - +50% 

C20 281-513 27 µ,µ.f Cer. 
C22 283-001 .005 µ,f Discap 
C24 281-503 8 µ,µ,f Cer. 
C26 281-544 5.6 µ,µ,f Cer. 
C28 283-001 .005 µ.f Discap 

C33 281-504 10 µ,µ,f Cer. 
C42 283-001 .005 µ,f Discap 
C46 283-000 .001 µ,f Discap 
C52 281-521 56 µ,µ,f Cer. 
C72 281-525 470 µ,µ,f Cer. 

C76 283-000 .001 µ,f Discap 
Cl01 Use *285-556 .1 µ,f PTM 
C103 283-000 .001 µ,f Discap 
Cl 10 281-010 4.5-25 µ.µ.f Cer. 

Cll2 281-005 1.5-7 µ,µ,f Cer. 
C114 283-543 250 µ.µ,f Mica 
C116 281-010 4.5-25 µ,µ,f Cer. 
C118 281-010 4.5-25 µ,µ,f Cer. 
C120 283-544- 150 µ,µ,f Mica 

C124 281-010 4.5-25 µ.µ,f Cer. 
C126 281-007 · 3-12 µ,µ,f Cer. 
C130 281-007 3-12 µ.µ.f Cer. 
C132 281-010 4.5-25 µ,µ,f Cer. 
C136 281-543 270 µ,µ,f Cer. 

®®I 

UNCALIBRATED 

UNCALIBRATED 

MAG 

Pilot Light 
Graticule light 
Graticule Light 

Var. 

Var. 

Var. 
Var. 

Var. 
Var. 
Var. 
Var. 
Var. 

500 V 

500 V 

500 V 

500 V 

500 V 

500v 
500v 
500 V 

500 V 

500v 
600v 
500 V 

500 V 

500v 

500 V 

Type 316 

S/N Range 

GMV 
+0.5 µ,µ.f 
10% 
GMV 

10% 
GMV 
GMV 
10% 

GMV 

GMV 

5% 

10% 

10% 

6-1 



Electrical Parts List-Type 316 Capacitors (continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

Cl41 281-005 1.5-7 µ.µ.f Cer. Var. 101-347 
281-027 .7-3 µ.µ.f Tub. Var. 348-up 

C145 283-001 .005 µ.f Discap 500 V GMV 
C146A ! C146B 290-033 3x10µ.f EMC 450 V 
C146C t 

C150 290-050 2 X 1000 µ.f EMC 15v 
C151 283-004 .02 µ.f Discap 150 V GMV X288-up 
C154 290-030 500 µ.f EMT 6v 
C160A 281-007 3-12 µ.f Cer. Var. 
C160B 283-534 82 µ.µ.f Mica 500 V 5% 

C160C 281-010 4.5-25 µ.µ.f Cer. Var. 
C160D 283-534 82 µ.µ.f Mica 500v 5% 
Cl60E 281-010 4.5-25 µ.µ.f Cer. Var. 
C160F *291-008 .001 µ.f Mylar +½% 

C160G .01 µ.f 
C160H *291-007 0.1 µ.f Mylar Timing +½% 
C160J 1 µ.f Series 
C165 283-001 .005 µ.f Discap 500 V GMV 
C166 283-001 .005 µ.f Discap 500 V GMV 

C171 285-526 .1 µ.f PTM 400v 
C180A 283-509 180 µ.µ.f Mica 500 V 10% 
C180B 285-543 .0022 µ.f PTM 400 V 
C180C 285-515 .022 µ.f PTM 400v 
C180D 285-526 .1 µ.f PTM 400v 

C180E 285-526 .1 µ.f PTM 400v 
C181 281-516 39 µ.µ.f Cer. 500v 10% 
C182 283-000 .001 µ.f Discap 500 V GMV 
C183 281-501 4.7 µ.µ.f Cer. 500v + 1 µ.µ.f 101-347 

281-500 2.2 µ.µ.f Cer. 500v ±0.5 µ.µ.f 348-up 

C184 283-001 .005 µ.f Discap 500 V GMV 
C190 283-001 .005 ,uf Discap 500 V GMV 
C194 283-002 .01 µ.f Discap 500 V GMV 
C207 283-002 .01 µ.f Discap 500v GMV 
C256 281-547 2.7 µ.µ.f Cer. 500 V 10% 101-1082 

281-526 1.5 µµ.f Cer. 500 V +0.5 µ.µ.f 1083-up 

C262 283-001 .005 µ.f Discap 500v GMV 
C267 281-027 .7-3 µ.µf Tub. Var. 
C268 281-534 3.3 µ.µ.f Cer. +0.25 µ.µ.f 
C269 281-027 .7-3 µ.µ.f Tub. Var. 
C271-293 (23) 281-037 .7-3 µµf Tub. Var . 

C295 281-027 .7-3 ,u,uf Tub. Var. 
C310 281-010 4.5-25 µ.µf Cer. Var. 
C315 281-509 15 /J,/J,f Cer. 500 V 10% 
C324 281-009 3-12 ,u,uf Cer. Var. 
C333 281-526 1.5 µ.µ.f Cer. 500 V +0.5 µ.µ.f 

t This part shown on Power Supply Diagram. 
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Capacitors (continued} Electrical Parts list-Type 316 
Tektronix 

Ckt. No. Part Number Description S/N Range 

C350 t Use 281-011 5-25 µ,µ.f Cer. Var. 
C358 281-013 8-50 µ,µ,f Cer. Var . 
(367 283-002 . 01 µ,f Discap. 500 V GMV 
C372t Use 281-011 5-25 µ,µ,f Cer . Var. 
(407 285-510 . 01 µ,f PTM 400 V 

C410 283-000 .001 µ,f Discap 500 V GMV 
(413 Use 281-523 100 µ,µ,f Cer. 350 V 

(414 283-000 .001 µ,f Discap 500 V GMV 
(423 283-003 .01 µ,f Discap 150 V GMV 
(425 283-003 .01 µ,f Discap 150 V GMV 

(435 281-542 18 µ,µ,f Discap 500 V 10% 
(443 283-003 .01 µ,f Discap 150 V GMV X1298-up 
C554 283-518 330 µ,µ,f Mica 500 V 10% 
(558 283-518 330 µ,µ,f Mica 500 V 10% 
(576 281-513 27 µ,µ,f Cer. 500 V 

C601A ( 290-060 160 µ,f 
r EMC 350 V 

(6018 10 µ,f 
C603 285-510 .01 µ,f PTM · 400v 
C614 285-510 .01 µ,f PTM 400 V 

C630A ~ 290-061 160 µ,f ~ EMC 350 V 
C630B 10 µ,f 

(638 285-510 .01 µ,f PTM 400 V 

(660 290-044 125 µ,f EMC 350 V 

(668 285-510 .01 µ,f PTM 400 V 

(690 283-000 .001 µ,f Discap 5QQ V GMV 101-224 
283-003 .01 µ,f Discap 150 V GMV 225-1154 

283-004 .02 µ,f Discap 150 V GMV 1155-up 
(691 283-004 .02 µ,f Discap ]50 V GMV Xl155-up 
(801 283-000 .001 µ,f Discap 500 V GMV 
(805 285-515 .022 µ,f PTM 400 V 

(810 283-002 .01 µ,f Discap 500 V GMV 

(811 285-502 .001 µ,f PTM 1000 V 

(822 285-513 .015 µ,f PTM 3000v 101-1229 
283-011 .01 µ,f Discap 2000v 1230-up 

(824 285-508 .0068 µ,f PTM 3000 V 101-1294 
283-011 .01 µ,f Discap 2000v 1295-up 

(826 283-011 .01 µ,f Discap 2000 V X1230-up 
(832 283-002 .01 µ,f Discap 500 V GMV 
(833 285-513 .015 µ,f PTM 3000 V 101-1229 

283-011 .01 µ,f Discap 2000v 1230-up 

(834 285-508 .0068 µ,f PTM 3000 V 101-1294 
283-011 .01 µ,f Discap 2000v 1295-up 

(848 285-513 .015 µ,f PTM 3000 V 101-1229 
283-011 .01 µ,f Discap 2000v 1230-up 

(852 283-001 .005 µ,f Discap 500v GMV 
(856 283-001 .005 µ,f Discap 500 V GMV 

Diodes 

D18 152-008 Germanium Diode X1298-up 
D142 152-008 Germanium Diode X1083-up 
D152A,B Use 152-047 Silicon Diode X1083-up 
D602A,B,C,D Use 152-047. Silicon Diode X1083-up 
D632A,B,C,D Use 152-047 Silicon Diode X1083-up 
D662A,B,C,D Use 152-047 Silicon Diode Xl 083-up 
t S/N 101-1256 (350 and (372 have to be replaced at the same time. 
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Electrical Parts List-Type 316 Fuses 

Tektronix 
Part Number Description Ckt. No. 

F601 159-005 
159-003 

3 Amp Type 3 AG Slo-Blo 117 V. oper. 50 & 60 cycles 
1.6 Amp Type 3 AG Slo-Blo 234 V. oper. 50 & 60 cycles 

Inductors 

L150 *114-084 19-42 µh Var. core 27 6-506 
*114-086 23-55 µh Var. core 27 6-506 

L157 *108-054 6.41-'h 
L177 *114-078 1.9-41-'h Var. core 27 6-506 

*114-051 .9-1.6 µh Var. core 276-506 

L213 *114-076 15-30 µh Var. core 27 6-506 
L227 *114-076 15-30 µh Var. core 27 6-506 
L233 *108-088 3.21-'h 
L234 *108-088 3.2µh 
L240 *108-105 1.8 µh 

L240 *108-088 3.21-'h 
*108-103 2.5µh 

L244 *114-077 12-25 µh Var. core 27 6-506 
L250 *108-105 1.8µh 

*108-088 3.2 µh 
*108-103 2.5µh 

L254 *114-077 12-251-'h Var. core 27 6-506 
L270 *108-123 Delay Line, 2-section 
L271 *108-123 Delay Line, 2-section 
L274 *108-125 Delay Line, 12-section 
L275 *108-125 Delay Line, 12-section 

L283 *108-103 2.5µh 
L284 *108-103 2.5µh 
L285 *108-124 Delay Line, 10-section 
L286 *108-124 Delay Line, 10-section 
L293 *114-075 17-34 µh Var. core 27 6-506 
L294 *114-075 17-34 µh Var. core 27 6-506 

Rectifiers t 

SR150 *106-038 1-250 ma plate/leg 
SR154 *106-037 1-100 ma plate/leg 
SR601 *106-015 5-500 ma plates/leg 
SR630 *106-031 5-250 ma plates/leg 
SR660 *106-030 6-250 ma plates/leg 

Resistors 

Resistors are fixed, composition, +10% unless othe~ise indicated. 

Rlott 311-099 500 k ½w Var. 
Rll 311-026 100 k 2w Var. 
R14 302-104 100 k ½w 
Rl6 301-273 27 k ½w 
R17 301-393 39k ½w 

t S/N 1083-up, see D142, Dl52 A, B, D602 A, B, C, D, D632 A, B, C, D, and D662 A, B, C, D. 
from Selenium Rectifiers to Silicon Diodes. Order Mod. Kit #040-212. 
tt Furnished as a unit with SWl0, R330 and R429. 

6-4 

S/N Range 

101-224 
225-up 

101-224 
225-up 

101-383X 
101-383X 
101-383 

384-1082 
1083-up 

101-383 
384-1082 
1083-up 

101-1082X 
101-1082X 
101-1082X 
101-1082X 
101-1082X 

STABILITY 
Preset Stability 

5% 
5% 

A kit is available to convert 
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Resistors (continued) Eledriccil Parts List-Type 316 

Tektronix 
Ckt. No. Part Number Description S/N Range 

R18 302-472 4.7 k ½w 
R20 302-101 100n ½w 
R22 302-101 100n ½w 
R23 303-362 3.6 k lw 5% 
R24 303-362 3.6 k lw 5% 

R25 302-101 l00n ½w 
R26 303-433 43 k 1w 5% 
R27 303-333 33 k lw 5% 
R28 302-101 100n ½w 
R29 308-054 10 k 5w WW 5% 

R30 302-105 1 meg ½w 
R31 302-470 47n ½w 
R33 Use 303-183 18 k lw 5% 
R34 Use 305-333 33 k 2w 5% 
R36 302-470 47n ½w 

R37 302-681 680n ½w 101-1024 
302-102 1 k ½w 1025-up 

R38 304-154 150 k lw 
R41 302-470 47n ½w 
R42 302-470 47n ½w 

R43 302-103 10 k ½w 
R46 302-104 100 k ½w 
R47 302-470 47n ½w 
R48 302-470 47n ½w 
R49 304-104 100 k lw 

R52 302-681 680n ½w 
R64 302-822 8.2 k ½w 
R65 t 311-083 20 k 2w Var. VARIABLE 101-732 

311-108 20 k 2w Var. WW VARIABLE 733-up 
R67 302-105 1 meg ½w Xl260-up 

R68 302-104 100 k ½w 
R70 302-101 100n ½w 
R72 304-473 47 k lw 
R73 304-473 47 k lw 
R75 302-155 l.5meg ½w 

R76 302-224 220 k ½w 
R77 302-101 100 n ½w 
R80 308-054 10 k 5w WW 5% 
R81 304-222 2.2 k lw 
R82 311-008 2k 2w Var. Sweep Length 

R83 308-052 6k 5w WW 5% 
RBS 302-101 100 n ½w 
R103 302-100 l0n ½w 
R112 309-013 990 k ½w Pree. 1% 
Rll4 309-034 10.1 k ½w Pree. 1% 

t S/N 733-up mounted concentrically with SWl 60. 
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Electrical Parts List-Type 316 Resistors (continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

Rl18 309-111 900 k ½w Pree. 1% 
R120 309-046 111 k ½w Pree. 1% 
R122 302-270 27n ½w 
R126 309-110 800 k ½w Pree. 1% 
R128 309-109 250 k ½w Pree_. 1% 

Rl32 309-003 500 k ½w Pree. 1% 
R134 309-014 1 meg '½w Pree. 1% 
Rl36 302-220 22n ½w 
Rl 41 t *312-583 1 meg ½w Pree. 0.1 % (Selected) 
Rl43 302-470 47n ½w 

Rl44 302-223 22 k ½w 
Rl45 302-101 100n ½w 
R146 306-123 12 k 2w 
R150 *310-539 3k ½w Mica Plate 1% 
R151 Use 307-015 3.3 n lw 5% 

R152 308-024 15 k 10w WW 5% 
R154 311-097 200n ½w Var. Preamp Gain Adj. 
R157 302-821 020n ½w 101-224 

302-470 47n ½w 225-up 
Rl60A 309-045 100 k ½w Pree. 1% 

Rl60B 309-051 200 k ½w Pree. 1% 
R160C 309-003 500 k ½w Pree. 1% 
Rl60D 309-014 1 meg ½w Pree. 1% 
R160E 309-023 2 meg ½w Pree. 1% 
R160F 309-087 5meg ½w Pree. 1% 

Rl60G 309-095 10 meg ½w Pree. 1% 
R160H 309-095 10 meg ½w Pree. 1% 
R160J 309-095 10 meg ½w Pree. 1% 
R163 306-223 22 k 2w 
R165 302-470 47n ½w 

R166 302-102 1 k ½w 
R167 301-154 150 k ½w 5% 
R168 301-204 200 k ½w 5% 
R171 304-822 8.2 k 1 w 
R174 302-394 390 k ½w 

R175 311-042 2 meg 2w Var. Low Freq. Comp. 
R180A 302-474 470 k ½w 
R180B 302-475 4.7 meg ½w 
R181 302-475 4.7 meg ½w 
R183 t *312-583 1 meg ½w Pree. Q.1 % (Selected) 

R184 302-104 100 k ½w 
R187 302-470 47n ½w 
R190 302-470 47n ½w 
R193 304-393 39 k lw 
Rl94 302-470 470 ½w 

t Furnished with Rl 83 (matched pair). 
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Resistors (continued) Eledri«:al Parts List-Type 316 

Tektronix 
Ckt. No. Part Number Description S/N Range 

Rl95 304-393 39 k lw 
R201 311-068 500 k .2w Var. Var. Atten. Bal. 
R203 302-394 390 k ½w 
R205 302-475 4.7 meg ½w 
R206 302-392 3.9 k ½w 

R207 302-470 470 ½w 
R210 302-100 10 o ½w 
R212 302-122 1.2 k ½w 
R213 *310-533 1.8 k ½w Mica Plate 1%. 
R216 Use *050-043 101-476 
R216 *311-135 6600 WW VARIABLE 477-1759 
R216 311-281 7800 1760-up 

R217 302-104 100 k ½w 
R219 304-103 10 k lw 
R220 304-103 10 k lw 
R223 308-007 Bk 5w WW 5% 
R225 302-100 100 ½w 

R227 *310-533 1.8 k ½w Mica Plate 1% 
R230 302-823 82 k ½w 
R231 311-028 2x100k 2w Var. VERTICAL POSITIONING 
R232 302-823 82 k ½w 
R233 302-100 10 o ½w X384-up 

R234 302-100 10 o ½w X384-up 
R235 303-153 15 k lw 5% 
R236 303-153 15 k 1 w 5% 
R240 302-470 470 ½w 101-383 

302-270 270 ½w 384-up 

R244 311-003 1000 2w Var. Gain Adj. 101-1082 
311-004 2000 2w Var. Gain Adj. 1083-up 

R245 308-082 3k 5w WW 5% 
R246 308-082 3k 5w WW 5% 
R248 308-063 1.2 k 5w WW 5% 101-1082 

302-221 2200 ½w 1083-1179 
308-063 1.2 k 5w WW 5% 1180-up 

R250 302-470 470 ½w 101-383 
302-270 270 ½w 384-up 

R256 309-001 433 k ½w Pree. 1% 
R257 309-125 300 k ½w Pree. 1% 101-856 

Use 309-053 333 k ½w Pree. 1% 857-up 

R258 311-078 50 k .1 w Var. Int. Trig. 
DC LEVEL ADJ. 101-460 

311-023 50 k 2w Var. Int. Trig. 
DC LEVEL ADJ. 461-up 

R260 302-470 470 ½w 
R262 302-470 470 ½w 
R264 304-393 39 k 1 w 

R293 *310-534 1.8 k 5w Mica Plate 1% 
R294 *310-534 1.8 k 5w Mica Plate 1% 
R297 308-089 1 k 10w WW 5% 101-1082 

308-086 1.2 k 10w WW 5% 1083-1179 
308-089 1 k 10w WW 5% 1180-up 
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Eledrkal Parts List-Type 316 Resistors (continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

R300 302-104 100 k ½w 
R310 309-021 1.84 meg ½w Pree. 1% 
R311 309-017 1.5 meg ½w Pree. 1% 
R314A,B 311-090 2 x 20 k 2w Var. WW HORIZ. POSITIONING 
R315 302-561 5600 ½w 

R316 302-470 470 ½w 
R318 306-473 47k 2w 
R324 309-049 150 k ½w Pree. 1% 
R325 311-078 50 k . 1 w Var. Horiz. Gain Adj . 
R330t 311-099 100 k ½w Var. HORIZ. INPUT ATTEN. 

R333 309-126 400 k ½w Pree. 1% 
R334 309-109 250 k ½w Pree. 1% 
R335 311-023 50 k 2w Var. Norm/Mag. Regis. 
R337 302-470 470 ½w 
R340 306-683 68 k 2w 

R344 302-470 470 ½w 
R350 *310-507 6-30 k 5w Mica Plate 
R3Sl 302-470 470 ½w 
R353 303-153 15 k 1 w 5% 
R354 308-054 10 k 5w WW 5% 

R356 303-153 15 k lw 5% 
R358 311-086 2.5 k ½w Var. Mag. Gain Adj. 
R359 *310-512 41.5 k 5w Mica Plate 1% 
R365 304-223 22 k lw 
R366 302-104 100 k ½w 

R367 302-562 5.6 k ½w 
R370 302-470 470 ½w 
R372 *310-524 7-35k 5w Mica Plate 1% 
R374 302-470 470 ½w 
R379 304-274 270k lw 

R409 302-105 1 meg ½w 
R410 302-474 470k ½w 
R412 302-101 1000 ½w 
R413 302-392 3.9 k ½w X1298-1539 

302-472 4.7 k ½w 1540-up 
R414 302-270 270 ½w 

R415 302-562 5.6 k ½w 101-1297 
302-392 3.9 k ½w 1298-1539 
302-472 4.7 k ½w 1540-up 

R417 308-081 20 k 8w WW 5% 101-1297 
306-393 39 k 2w WW 5% 1298-up 

R418 308-081 20k 8w X1298-up 

R419 302-101 1000 ½w 
R422 302-104 100 k ½w 
R423 302-101 1000 ½w 
R424 302-224 220 k ½w 
R425 302-104 100 k ½w 

t Furnished as a unit with R10, R429 and SW10. 
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Resistors (continued) 1:lectricai Pents list-Type 316 

Tektronix 
Ckt. No. Part Number Description S/N Range 

R426 302-395 3.9 meg ½w 
R427 302-824 820 k ½w 
R428 302-105 1 meg ½w 
R429 t 311-099 100 k ½w Var. TRIGGERING LEVEL 
R431 302-225 2.2 meg ½w 

R432 302-102 1 k ½w 
R433 301-332 3.3 k ½w 5% l 01-1297 

Use 301-222 2.2 k ½w 5% 1298-up 
R435 302-154 150 k ½w 
R436 302-124 120 k ½w 

R437 311-026 100 k 2w Var. Triggering Level Cent. 
R439 302-101 100 n ½w 
R440 302-821 820n ½w 
R441 302-105 1 meg ½w X498-1297 

316-105 1 meg ¼w 5% 1298-up 

R442 305-113 11 k 2w 5% 101-1297 
304-223 22 k 1 w 5% 1298-up 

R443 311-056 soon .1 w Var. Xl 298-up 
R444 304-223 22 k 1w X1298-up 
RSS0 302-154 150 k ½w 

RS52 302-102 1 k ½w 
R554 302-335 3.3 meg ½w 101-1082 

301-395 3.9 meg ½w 5% 1083-up 
R556 302-275 2.7 meg ½w 101-1082 

301-245 2.4 meg ½w 5% 1083-up 

R558 302-102 1 k ½w 
R562 302-683 68 k ½w 
R564 304-333 33 k lw 
R566 Use 311-016 10 k 2w Var. Col. Adj. 

R567 302-104 100 k ½w 101-1082 
302-683 68 k ½w 1083-up 

R572 302-101 100 n ½w 101-1082 
302-102 1 k ½w 1083-up 

R577 309-100 10 k ½w Pree. 1% 

R578 309-099 6k ½w Pree. 1% 
R579 309-098 2k ½w Pree. 1% 
RSBO 309-115 1 k ½w Pree. 1% 
R581 309-097 600 n ½w Pree. 1% 
R582 309-073 200n ½w Pree. 1% 

R583 309-112 100n ½w Pree. 1% 
R584 309-067 60 n ½w Pree. 1% 
R585 309-064 20 n ½w Pree. 1% 
R586 309-096 10 n ½w Pree. 1% 
R587 309-096 10 n ½w Pree. 1% 

R599 302-100 10 n ½w Xl 280-up 
R600 311-055 son 2w Var. WW SCALE ILLUM. 
R601 306-100 10 n 2w 
R603 302-333 33 k ½w 
R605 302-562 5.6 k ½w 

t Furnished as a unit with Rl 0, R330, and SWl 0. 
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Electrical Parts List-Type 316 Resistors (continued} 

Tektronix 
Ckt. No. Part Number Description S/N Range 

R606 302-224 220 k ½w 
R607 302-683 68 k ½w 
R609 302-105 1 meg ½w 
R610 302-102 1 k ½w 
R612 302-183 18 k ½w 

R614 302-105 1 meg ½w 
R616 309-042 68 k ½w Pree. 1% 
R617 311-015 10 k 2w Var. WW -lSOV Adj. 
R618 309-090 50 k ½w Pree. 1% 
R620 308-102 1.25 k 25w WW 5% 

R630 304-100 100 lw 
R632 302-473 47k ½w 
R633 302-333 33 k ½w 
R635 302-105 1 meg ½w 
R636 302-105 1 meg ½w 

R638 302-102 1 k ½w 
R639 308-082 3k Sw WW 5% 
R641 310-056 333 k lw Pree. 1% 
R642 310-057 490 k 1 w Pree. 1% 
R660 306-100 10 n 2w 

R662 304-274 270 k lw 
R663 Use 302-563 56 k ½w 
R666 302-105 1 meg ½w 
R668 302-102 1 k ½w 

R669 308-102 1.25 k 25w WW 5% 
R671 309-014 1 meg ½w Pree. 1% 
R672 309-002 490 k ½w Pree. 1% 
R690 302-104 100 k ½w 
R694 302-274 270 k ½w 

R695 302-104 100 k ½w 
R801 304-154 150 k lw 
R804 302-155 1.5 meg ½w 
R808 302-473 47 k ½w 
R810 302-472 4.7 k ½w 

R822 302-683 68 k ½w 101-1229 
302-333 33 k ½w 1230-up 

R823 306-565 5.6 meg 2w 
R824 306-565 5.6 meg 2w 
R825 311-041 1 meg ½w Var. INTENSITY 

R826 302-155 1.5 meg ½w 
R832 302-332 3.3 k ½w 
R840 309-017 1.5 meg ½w Pree. 1% 
R841 311-042 2meg 2w Var. HY-Adj. 
R842 306-395 3.9 meg 2w 101-268 

306-475 4.7 meg 2w 269-up 

R843 311-043 2 meg ½w Var. FOCUS 
R844 306-155 1.5 meg 2w 101-268 

306-474 470 k 2w 269-up 
R846 302-273 27 k ½w 
R848 302-105 1 meg ½w 
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Resistors (continued) 

Tektronix 
Ckt. No. Part Number Description 

R850 302-154 150 k ½w 
R852 302-124 120 k ½w 
R854 311-026 100 k 2w Var. 
R856 311-023 50 k 2w Var. 

Switches 

Unwired Wired-

SWl0t 311-099 PRESET 
SW101 *260-122 Rotary AC/DC 
SW120 *260-187 *050-011 Rotary VOLTS/DIV. 

*260-187 *262-486 Rotary VOLTS/DIV. 
SW160tt *260-174 *262-122 Rotary TIME/DIV. 

*260-226 *262-182 Rotary TIME/DIV. 

SW300 *260-186 *050-028 Rotary DISPLAY 
SW300 *260-186 262-431 
SW410 

}*260-151 *262-167 Rotary TRIGGER SELECTOR SW420 
SW410 

} *260-151 Use *262-196 Rotary TRIGGER SELECTOR SW420 
SW555 *260-098 *262-120 Rotary SQUARE WAVE CAL. 
SW600 260-134 Toggle POWER ON 

Thermal Cutout 

TK601 260-120 Thermal Cutout, 137° F +5° 

Transformers 

T600 *120-064 L V. Power 
*120-112 L. V. Power 

TB00 *120-061 H. V. Power 

Electron Tubes 

V25 154-028 6BQ7A 
154-187 6DJ8 

V35 154-078 6AN8 
V43 154-028 6BQ7A 

154-187 6DJ8 

V52 154-016 6AL5 
V61 154-078 6AN8 
V83 154-039 12AT7 

154-187 6DJ8 
V154 154-030 6C86 

V163 154-028 6BQ7A 
154-187 6DJ8 

V183 154-022 6AU6 
V203 154-022 6AU6 
V214 154-022 6AU6 
t Furnished as a unit with RlO, R330, and R429. 
tt S/N 733-up, concentric with R65. Furnished as a unit. 
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Electrical Parts List-Type 316 ' 

Geom. Adj. 
Astig. 

S/N Range 

101-1539 
1540-up 
101-732 
733-up 

101-1539 
1540-up 

101-1297 

1298-up 

101-1082 
1083-up 

101-1297 
1298-up 

101-1297 
1298-up 

101-1297 
1298-up 

101-1082 
1083-up 
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Electrical Parts List-Type 316 Electron Tubes (continued} 

Tektronix 
Ckt. No. Part Number Description S/N Range 

V224 154-022 6AU6 
V233 154-028 6BQ7A 101-1082 

154-187 6DJ8 1083-up 
V244 154-031 6CL6 
V254 154-031 6CL6 

V263 154-022 6AU6 
V313 154-02B 6BQ7A l 01-1297 

154-187 6DJ8 1298-up 
V354 154-028 6BQ7A 101-1297 

154-187 6DJ8 1298-up 

V374 154-028 6BQ7A 101-1297 
154-187 6DJ8 1298-up · 

V414 154-033 6U8 101-1297 
154-187 6DJ8 1298-up 

V435 154-033 6U8 l 01-1297 
154-187 6DJ8 1298-up 

V555 154-033 6U8 101-1082 
154-041 12AU7 1083-up 

V573 154-022 6AU6 
V606 154-078 6AN8 
V609 154-052 5651 

V617 154-056 6080 
V636 154-022 6AU6 
V637 154-044 12B4 
V666 154-022 6AU6 
V806. 154-041 12AU7 

V810 154-017 6AQ5 
V822 154-051 5642 
V832 154-051 5642 
V859t Use *154-155 T316P2 (T32) CRT Standard Phosphor 

t For S/N 101-268 order Mod. Kit 040-151 
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FIGURE AND INDEX NUMBERS 

Items in this section ore referenced by figure and index numbers to the illustrations 
which appear on the pullout pages immediately following the Diagrar.is section of this 
instruction manual. 

INDENTATION SYSTEM 

This mechanical ports list is indented to indicate item relationships. Following 1s an 
example of the indentation system used in the Description column. 

Assembly and/or Component 
Detail Part of Assembly and/or Component 
mounting hardware for Detail Part 

Parts of Detail Part 
mounting hardware for Parts of Detail Part 

mounting hardware for Assembly and/or Component 

Mounting hardware always appears in the some indentation as the item it mounts, 
while the detail parts ore indented to the right. Indented items are port of, and included 
with, the next higher indentation. 

Mounting hardware must be purchased separately, unless otherwise specified. 

PARTS ORDERING INFORMATION 

Replacement ports ore available from or through your local Tektronix, Inc. Field Office 
or representative. 

Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Port number, instru
ment type or number, serial or model number, and modification number if applicable. 

If a port you hove ordered hos been replaced with a new or improved part, your 
local Tektronix, Inc. Field Office or representative will contact you concerning any change 
1n port number. 

Change information, if any, is located at the rear of this manual. 

ABBREVIATIONS AND SYMBOLS 

For on explanation of the abbreviations and symbols used in this section, please refer 
to the page immediately preceding the Electrical Ports List in this instruction manual. 



Mechanical Parts List-Type 316 

MECHANICAL PARTS LIST ILLUSTRATIONS· 
( Located behind diagrams) 

FIG. FRONT & SWITCHES 

FIG. 2 DELAY LINE, SWEEP & RECTIFIER 

FIG. 3 POWER CHASSIS 

FIG. 4 FRAME, CABINET & REAR 

FIG. 5 STANDARD ACCESSORIES 
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FIG. & 
INDEX TEKTRONIX 

NO. PART NO. 

1-1 333-0323-00 
-2 387-0602-00 

- .. - - - .... 

-3 354-0061-00 
-4 337-0170-00 

- - ...... - -
-5 212-0509-00 

------
-6 211-0531-00 
-7 211-0532-00 

-8 331-0042-00 
-9 200-0073-00 

------
-10 210-0434-00 
-11 210-0844-00 

-12 131-0038-00 
- - - - - -
210-0004-00 

-13 210-0406-00 

-14 352-0008-00 
------

-15 211-0031-00 
-16 210-0406-00 

-17 260-0134-00 
------

-18 210-0414-00 
------

-19 354-0055-00 
-20 210-0902-00 
-21 210-0473-00 

129-0035-00 
------

-22 200-0103-00 
-23 355-0507-00 
-24 210-0046-00 
-25 210-0455-00 

®® 

Type 316 

SECTION 7 

MECHANICAi.. PARTS 1.1S1 
FIG. 1 FRONT & SWITCHES 

SERIAI.IMODEL NO. Q 
~---~----1 T DESCRIPTION 

EFF. DISC. Y. 1 2 3 4 s 

: :tii;t:;:tont 
1 SH;:'$,DVcathode ray tube 

4 -~;! ~~~~~d:\/8 inch, BHS 
- moµiju~g hardware: (not included w/shield) 
2 sc~$,l. l-32 x 3/8 inch, FIL HS 
2 scttro-i, ~-32 x 3/4 inch, FIL HS 

i ~i:l;tfc~~~~ 8 vertical, 10 horizontal 
- maj'ffltijg hardware: (not included w/cover) 
4 NU'f.i k#ijctled graticule 
4 WA$,ltER} iubber, 7 / 32 ID x 3/ 8 inch OD 

3 coicl, coaxial, 1 contact 
- mo~jtiijj hardware for each: (not included w/connector) 
2 L0¢5,1A$~R, internal, #4 
2 Nuiij} hjij., 4-40 x 3/16 inch 

3 HOlliRlplastic, neon, single 
- mo~tiijg hardware for each: (not included w/holder) 

! ~f hll:~o 4~4; xin;tl6 inch 

1 •i:l~:!i~;!~WER ON 
1 fflrr, ti:~x., 15/32-32 x 9/16 inch 
- moqijtii& hardware: (not included w/switch) 
1 RI~, )ijcking, switch 
1 W~~RJ£lat, 0.470 ID x 21/32 inch OD 
1 NtJWJ lfsided, 15/32-32 x 0.634 inch 

, ··IUt::~~·~.~~: .. , 
~~t~~~~:~ ;!~~ing post 

1 
1 
1 
1 

f.QCKWiSHER, internal, 0.261 ID 
iUT,hex., 1/4-28 x 3/8 inch 

x 0.400 inch OD 
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Mechanical Parts List-Type 316 

FIG. & 
INDEX 
NO. 

1-

-26 
-27 
-28 

-29 

TEKTRONIX 
PART NO. 

129-0001-00 
- - - - - -
129-0030-00 
358-0036-00 
210-0445-00 
- - - - - -
210-0010-00 
210-0445-00 
210-0206-00 

129-0047-00 

129-0036-00 
358-0036-00 
210-0445-00 

210-0010-00 
210-0445-00 
210-0206-00 

-30 366-0028-00 

213-0004-00 
-31 262-0120-00 

260-0098-00 
-32 337-0106-00 

210-0004-00 
-33 210-0406-00 

-34 210-0013-00 
210-0840-00 

-35 210-0413-00 

-36 

-37 

-38 

-39 

-1+0 

7-2 

366-0040-00 

213-0004-00 
366-0038-00 

213-0004-00 
262-0122-00 
262-0182-00 

260-0150-00 
260-0174-00 
260-0226-00 
337-0lt•l-OO 

210-0017-00 
210-0202-00 
210-0449-00 

FIG. 1 FRONT & SWITCHES (cont) 

SERIAL/ MODEL NO. Q 
1------r-----lT DESCRIPTION 

EFF. 

101 

1028 

101 
733 

101 
397 
733 

DISC. 

1027 

732 

396 
732 

Y. l 2 3 4 s 

; ··11:~i~~::;;~::·:., 
1 HQ!, ijex., 10-32 x 3/8 inch 
- moq~ti*-g hardware for each: (not included w/assembly) 
1 LOffi{WA$if;R, internal, #10 

~ ~~,~ ~j,~;r~ 0;i\~o~1~o!;ch 

, ··il.:.:~t~rn~r:: . ., 
1 m1~1;:~:!~~i~:~3~::;;ch(not included w/assembly} 
1 LOQIWA$.ijER, internal. #10 

i ~,~ ~,1~:r!0;i\~o~1~o!;ch 

1 

1 
1 

1 
1 

inch, HSS 

$ijIE$l), aluminum, 1 9/16 x 1 1/8 inches 
\lunt$ng hardware: (not included w/shield) 

2 LQ(:KiJSHER, internal, /!4 
2 Jjir, h~x., 4-40 x 3/16 inch 
- moµntiqg hardware: (not included w/switch) 
1 LOd®WA$1:ER, internal, 3/8 ID x 11/16 inch OD 

i :•~ll:~a;i 8~3~9~ i~2xi!~!6 inch OD 

1 

1 
1 

1 
1 
1 

1 
1 
1 
1 

1 
1 
2 

inch, HSS 

inch, HSS 

i!rrg,, unwired 
$JIEI®, aluminum, 2 3/4 x 1 1/2 inches 
fflQut'i;f\ng hardware: (not included w/shield) 

fr!;~;; Jr :.:;~2 ,:!~• hole, 

®® 



FIG. & 
INDEX 
NO. 

TEKTRONIX 
PART NO. 

1-41 - - - - - -

-42 210-0012-00 
-43 210-0413-00 

-44 376-0014-00 
-45 348-0003-00 
-46 384-0147-00 

-47 210-0013-00 
210-0840-00 

-48 210-0413-00 

-49 406-0481-00 
- - - - - -
21.1-0033-00 
210-0004-00 
210-0406-00 

-so 366-0033-00 
- - - - - -
213-0004-00 

-51 260-0122-00 
- - - - - -

-52 210-0012-00 
210-0840-00 
210-01+13-00 

-53 366-0033-00 
- - - - - -
213-0004-00 

-54 - - - - - -
- - - - - -

-55 210-0207-00 
-56 210-0013-00 
-57 210-0840-00 

210-0413-00 

-58 366-0033-00 
- - - - - -
213-0004-00 

-.59 - - - - - -
- - - - - -

-60 210-0207-00 
-61 210-0013-00 

210-0840-00 
-62 210-0413-00 

Mechcmical Par~s List-Type 316 

FIG, 1 FRONT & SWITCHES (cont) 

SERIAL/MODEL NO. Q 
!-----.,---~ T DESCRIPTION 

EFF. DISC. Y. 1 2 3 4 s 

1 

1 
2 

!lsr~®R, variable 
Jl\.mi~ng hardware: (not included w/resistor) 
~CKW~SHER. internal, 3/8 ID x 1/2 inch OD 
Ntrr,Hex., 3/8-32 x 1/2 inch 

1 llbpltc, wire, steel 
2 g~·• rubber, 5/16 inch 
l R.QD, ~xtension, 1/8 inch diameter x 5 13/16 inches long 
- mo'l]intiit hardware: (not included w/switch) 

Xl013 

1 LOq~A~~R, internal, 3/8 ID x 11/16 inch OD 
1 WA~~¥flat, 0.390 ID x 9/16 inch OD 
1 NU¢j h¢:lt., 3/8-32 x 1/2 inch 

1 JLli switch mo=ting 
- mo~ti9g hardware: (not included w/bracket) 
2 SCJID-J,(~ems, 4-40 x 5/16 inch, PHS 
2 LOQ~A~R, internal• 4fa4 
2 NtJmi he~. , 4•40 x 3/ 16 inch 

1 J. lt,--Ac-DC 
Wdob\$ncludes: 

1 ijqRE~~ set, 6-32 x 3/16 inch, HSS 
1 SW!~H;]unwired--AC-DC 
- mojijtitjJi hardware: (not included w/switch) 
1 LOQffiWA$~R, internal, 3/8 ID x 1/2 inch OD 
1 WA$~Jflat, 0.390 ID x 9/16 inch OD 
1 Nti)M h~~. , 3/ 8-32 x 1/ 2 inch 

: iJ;!2::'.::1:•::.~:::·:: 
1 REij}:STQR, variable 
- mo@iiti#g hardware: (not included w/resistor) 
1 LUG} spJ:der, 3/8 ID x 5/8 inch OD, SE 
1 LOditWA$~R, internal, 3/8 ID x 11/16 inch OD 
1 WA$ijER~ flat, 0.390 ID x 9/16 inch OD 
1 Nuif1 hi,ix., 3/8-32 x 1/2 inch 

: i};!~'.:i'.::r:•::::::~ss 
1 R¢$~S'tp~, variable 
- m~ijfiti.#g hardware: (not included w/resistor) 
1 Ltj°q} s~}der, 3/8 ID x 5/8 inch OD, SE 
1 LQ¢k_WA$l:iER, internal, 3/8 ID x 11/16 inch OD 
1 WA$ijER} flat, 0,390 ID x 9/16 inch OD 
1 Ntj!~ hi~•• 3/8-32 x 1/2 inch 
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Mechanical Parts List-Type 316 

FIG. & 
INDEX 
NO. 

TEKTRONIX 
PART NO. 

1-63 366-0033-00 

213-0004-00 
-64 262-0139-00 

262-0431-00 

260-0186-00 

210-0207-00 
210-0012-00 

-65 210-0413-00 

-66 376-0011-00 

213-0004-00 
-67 384-0010-00 
-68 358-0029-00 

210-0413-00 
-69 210-0840-00 

-70 366-0033-00 

213-0004-00 
-71 - - - - - -

-72 210-0207-00 
-73 210-0013-00 

210-0840-00 
-74 210-0413-00 

-75 366-0033-00 

213-0004-00 
-76 - - - - - -

-77 210-0013-00 
-78 210-0840-00 

210-0413-00 

-79 366-0033-00 

213-0004-00 
-80 - - • - - • 

-81 210-0013-00 
-82 210-0840-00 

210-0413-00 

7-4 

FIG. 1 FRONT & SWITCHES (cont) 

SERIAL/MODEL NO. Q 
i-----~-----lT DESCRIPTION 

EFF. 

101 
139 

DISC. 

138 

Y. 1 2 3 4 s 

1 KNijj, l~lick--DISPLAY 

! :11g;~i~~t6 inch, HSS 
1 lii;~l.i~~!~::~= 
- mo~j{titjg hardware: (not included w/switch) 
1 LUGW sij(der, 3/ 8 ID x 5/ 8 inch OD, SE 
1 LO¢KWA$1:R, internal, 3/8 ID x 1/2 inch OD 
1 NlJW}h$i., 3/8-32 x 1/2 inch 

, coil.,~:~:::!:~ 
2 ijQREW't set, 6-32 x 3/16 inch, HSS 

i ~l11:1ije~:!::·3}~~3; ! f;~3t~~~~ 
- moµrttijg hardware: (not included w/bushing) 

i ~~lliia~~ 8~~~9; ~~2xi;/~6 inch OD 

; tl:~ii!lli; ~::•,:::::.:s:/resistor) 
1 Lt.$.J s,\der, 3/8 ID x 5/8 inch OD, SE 
1 LOQKWA$~R, internal, 3/8 ID x 11/16 inch OD 
1 WA$~Riflat, 0,390 ID x 9/16 inch OD 
1 mrll hJj., 3/8-32 x 1/2 inch 

1 .t.l~~:;!':;'•SITY 
i Rtls~l,s~!;i:~f; x 3/16 inch, HSS 

- matiijj hardware: (not included w/resistor) 
1 L.AIRER, internal, 3/8 ID x 11/16 inch OD 
1 W~88ERi1nat, 0,390 ID x 9/16 inch OD 
1 mil hijij., 3/8-32 x 1/2 inch 

: V;!~~q'.: x 3/16 inch, HSS 
1 RE;l1STQ'g, variable 
- m<lgtiijj hardware: (not included w/resistor) 
1 L0¢1w~$.llER, internal, 3/8 ID x ·11/16 inch OD 
1 Wi\~Rlflat, 0,390 ID x 9/16 inch OD · 
1 Nllllf hfj,, 3/8-32 x 1/2 inch 

®® 



FIG. & 
INDEX 
NO. 

1-83 
-84 

-85 

-86 

-87 

TEKTRONIX 
PART NO. 

337-0178-00 
366-0029-00 

2139 0004-00 
366-0031 00 00 

213-0004-00 
262-0153-00 
262-0428-00 
262-0486-00 

260-0187-00 

-88 384-0156-00 
384-0171-00 
213-0022-00 

-89 406-0286-00 

-90 211-0007-00 
210-0004-00 

-91 210-0406-00 

213-0034-00 
-93 214-0153-00 

-94 210-0013-00 
210-0840-00 

-95 210-0413-00 

-96 366-0028-00 

213-0004-00 
-97 366-0032-00 

213-0004-00 
-98 - - - - - -

-99 210-0207-00 
-100 210-0013-00 

210-0840-00 
-101 210-0413-00 

-102 366-0029-00 

213-0004-00 

®® 

Mechanical Parts List-Type 316 

FIG. 1 FRONT & SWITCHES (cont) 

SERIAL/MODEL NO. Q 
1-----~----l T DESCRIPTION 

EfF. 

101 
348 
1760 

101 
477 

101 
1339 

DISC. 

347 
1759 

476 

1338 

Y. 1 2 3 4 s 

1 
1 
1 
1 

2 
2 
2 

8 

inch, HSS 

inch, HSS 

-~~~~~:E:~ :~~t,:;"ch, HSS 
Jl~nj$.hg hardware: (not included w/bracket) 
@W.-E!~ 4-40 x 3/16 inch, PHS 
'tOt:KtiSHER, internal• f/:4 
., hex., 4-40 x 3/16 inch 

-ACl'l'OR 
ffipµn'¢.\ng hardware for each: (not inc.luded w/ capacitor) 

2 Dr:Qi. thread cutting, 4-40 x. 5/16 inch. PHS 
1 liSTBR, plastic, snapin 
- mol\tiii hardware: (not included w/switch) 
l LOl{WA$RE;R, internal, 3/8 ID x 11/16 inch OD 

i :UT!IC!a;i 8~3;9~ i~ 2\!~!6 inch OD 

I ..(blb:~~~GGERING LEVEL 

l $CR~ set 6-32 x 3/16 inch, HSS 
1 ~,. iid--STABILITY 

1 B~f~;~~e::32 x 3/16 inch, HSS 
1 REIJS'l.11, variable 
- mdgptiij:g hardware: (not included w/resistor) 
1 Lt.ill s§Jder, 3/ 8 ID x 5/ 8 inch OD, SE 
1 LQQKWA$.'$R, internal, 3/8 ID x 11/16 inch OD 

i ~rl:~a;i8~3;9~ i~2xi!~!6 inch OD 

: .Y~;!~~::: ::~::h, HSS 
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Mechanical Parts List-Type 316 

FIG. & 
INDEX 
NO. 

TEKTRONIX 
PART NO. 

1-103 366-0031-00 

213-0004-00 
-104 262-0167-00 

262-0303-00 
262-0196-00 

260-0151-00 

-105 210-0012-00 
210-0840-00 

-106 210-0413-00 

-107 406-0279-00 
------

-108 210-0006-00 
-109 210-0407-00 
-llO 210-0507-00 

•lll 348-0002-00 
•ll2 343-0038-00 

- - - - - -
-ll3 211-0538-00 
-ll4 210-0803-00 
-115 210-0457-00 

-ll6 212-0557-00 
-ll7 210-0501-00 
-ll8 - - - - ,--

------
210-0046-00 

-119 361-0003-00 
-120 358-0043-00 

-121 136-0001-00 
------
211-0034-00 

-122 210-0803-00 
-123 210-0457-00 
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FIG. 1 FRONT & SWITCHES (cOllt) 

SERIAL/MODEL NO. Q 
i---------1r DESCRIPTION 

EFF. 

101 
1298 
1480 

DISC. 

1297 
1479 

Y. l 2 3 4 5 

1 ~I. lld--HR SYNC AUTO AC-DC 

1 ,,~ir~;~~e::32 x 3/16 inch, HSS 
1 svi;~H:Hwired--TRIGGER SELECTOR 

: -~:~~~;~: ~::= 
- mqµijti#j hardware: (not included w/switch) 
1 LO.QKWJ\$®ER, internal, 3/8 ID x 11/16 inch OD 
1 WlffllER:i flat, 0.390 ID x 9/16 inch OD 
1 N®J hii •• 3/8-32 x 1/2 inch 

1 JKEII switch mounting 
- mqqijtifil hardware: (not included w/bracket) 

~ ~,t~:6;~~;~:~{!c~!ch 

; ~.;~~::r;.;':.~:ch diameter 

- m~t~gg hardware: (not included w/clamp) 
4 S<IJW,~-32 x 5/16 inch, FHS 
4 W;\$.1JER.i flat, 0.150 ID x 3/8 inch OD 
4 NUfflj k!ijps, 6-32 x 5/16 inch 

l scl.10-32 X 1/2 inch, RHS 
l mt; sqjare, 10-32 x 3/8 inch 
1 R~;JsTgi, variable 
- m<ffiitifig hardware: (not included w/resistor) 
l Lol.lWAfflER, flat, 0.261 ID x 0.400 inch OD 
l si:im;lERjl/4-32 x 1/2 x 0.375 inch 
1 BqfflJINQ; 1/4-32 x 9/16 x 0.490 inch 

2 sLigraticule ,_ 
- mtjP?titj;g hardware for each: (not included w/socket) 
1 sq~w ,)Jems, 6-32 x 5/16 inch, PHS 
1 W;\§lJER:i flat, 0.150 ID x 3/ 8 inch OD 
1 NII; ~§ps, 6-32 x 5/16 inch 

®® 



FIG. & 
INDEX TEKTRONIX 

NO. PART NO. 

2-1 386-0634-00 
- - - ... - ... 

-2 384-0536-00 
-3 211-0008-00 

-4 386-0625-00 
------
211-0011-00 

386-0704-00 - ... - ... - .,. 

-5 211-0023-00 
-6 211-0040-00 
-7 384-0536-00 

-8 386-0624-00 
------
211-0011-00 

386-0703-00 
------

-9 211-0023-00 
-10 211-0040-00 
-11 384-0536-00 

-12 352-0012-00 
-13 103-0011-00 
-14 441-0159-00 

------
166-0031-00 
210-0803-00 
211-0507-00 
211-0511-00 

441-0179-00 
------
166-0031-00 
210-0803-00 
211-0507-00 
211-0511-00 

-15 441-0147-00 
441-0306-00 
------
211-0538-00 
211-0507-00 
210-0803-00 

-16 210-0457-00 

Mechanical Parts List-Type 316 

FIG. 2 DELAY LINE, SWEEP & RECTIFIER 

SERIAL/MODEL NO. Q 
1------,-----IT DESC!UPT!ON 

EFF. DISC. 

101 271 

272 

101 271 

272 

101 271 

272 

101 1297 
1298 

Y. l 2 3 4 s 

1 PL4i. l~astic 
- mofiit:J.#i hardware: (not included w/plate) 

! !~l:t!~!~g; ~~i ~n~~~J;H~nch 

1 PJl Jllastic • 7 7 / 8 inches 
- moi)ffitigg hardware: (not included w/plate) 
2 SCijlffi,,, 4;_40 x 1/4 inch, FHS 

1 J,il••tic, 7 7/8 inche, 
- mo#.ijti~g hardware: (not included w/plate) 

; ~~It: 1::~: i~~ ~:~~: :\ylon 
3 aotj; sp~ing, 1/4 x 17/32 inch 

I Pl,ll,stic, 9 3/8 inche, 
- moijijtijihardware: (not included w/plate) 
2 sci:{~. fiii-40 x 3/16 inch, PHS 

1 PL ,[~la,uc, 9 3/8 inches 
- m .... ip;j hardware: (not included w/plate) 

! !l:1;~.~ ~11 ~~;;3F::~~on 

; ~Llh::!~~ :;!~,'~:, 
1 c~SI$M delay line 
- moij#titjg hardware: (not included w/chassis) 
l Tu:m. ;facing, 0,180 ID x 1/4 OD x 1/4 inch long 
2 WA$.ffERt flat• 0.150 ID x 3/8 inch OD 

i ~~It: f:~~: ~~;\!~~~•P!:s 
1 clri! delay line 
- m°®titjg hardware: (not included w/chassis) 
1 TU:tffi, ijjacing, 0.180 ID x 1/4 OD x 1/4 inch long 
2 WA~Ri flat, 0.150 ID x 3/8 inch OD 
3 S($$W,~-32 x 5/16 inch, PHS 
1 scy.ijw, ~-32 x 1/2 inch, PHS 

1 cJISI~i sweep 
1 C~SI§} sweep 

; :Stl-~;r:w;/~~ i!~~~ ~~luded w/chassis) 

2 SCREW, 6-32 x 5/16 inch, PHS 
2 m• -~ • 0.150 ID x 3/8 inch OD 
1 NU f k~~s, 6-32 x 5/16 inch 

J ? 
•> •••• < 
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Mechanical Parts List-Type 316 

FIG. & 
INDEX TEKTRONIX 

NO. .PART NO. 

2-17 348-0005-00 
-18 348-0002-00 
-19 348-0003-00 
-20 348-0004-00 
-21 136-0015"."00 

------
-22 213-0044-00 

-23 136-0008-00 
------

-24 213-0044-00 

-25 386-0768-00 
------

-26 211-0007-00 

-27 ------------
-28 210-0438-00 

-29 ------- - - - - -
-30 210-0840-00 
-31 210-0413-00 

-32 ------------
-33 210-0207-00 
-34 210-0012-00 
-35 210-0840-00 
-36 210-0413-00 

-37 406-0278-00 
------

-38 211-0507-00 

-39 385-0073-00 
385-0134-00 
------

-40 211-0507-00 
213-0041-00 

-41 385-0096-00 
385-0136-00 ------

-42 211-0507-00 
213-0041-00 
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FIG. 2 DELAY LINE, SWEEP & RECTIFIER (cont) 

SERIAL/MODEL NO. Q 
1-C---------lT DESCRIPTION 

EFF. DISC. 

X1298 

Xl298 

Xl298 

X1298 

101 1449 
1450 

101 1449 
1450 

101 1449 
1450 

101 1449 
1450 

Y. 1 2 3 4 5 

i l.m~~Jt:~~~~~;~~;~, 
- moijjtifig hardware for each: (not included w/socket) 
2 S~ 9 thread forming, 5-32 x 3/ 16 inch, PHS 

2 JlJi.ub,, 7 pin w/ground lug, 
- mo~tiqj hardware for each: (not included w/socket) 
2 S~, ijhread forming, 5-32 x 3/16 inch, PHS 

; ii:~:;;;,t1:~~ Ei~:!:: w/plate) 

; ii:~:~~~;~:~s/l~o;n;~cluded w/reaiator) 

5 REilsl, variable 
- moµ#tiijij hardware for each: (not included w/resistor) 
1 WAlfiER\£lat 0.390 ID x 9/16 inch OD 
1 mJll hii(., 3i8-32 x 1/2 inch 

2 RJlsl, variable 
- m~ntitj\g hardware for each: (not included w/resistor) 
1 LUC] sqJder, 3/8 ID x 5/8 inch OD, SE 
1 LOBWA9R, 3/8 ID x 1/2 inch OD 
1 wA$iER;}flat, 0.390 ID x 9/16 inch OD 
1 qJ hi#,., 3/8-32 x 1/2 inch 

; ti_~;~::;;~~r:1;~~o~~luded w/bracket) 

2 •" .1,tic, 5/16 inch diameter x 3/4 inch long 
2 RQ'pj p)jijstic, 5/16 inch diameter x 5/8 inch long 

~ Il~11~;;:;w~~~:!;~~~:i~sx (:;: :::::d::Sw/rod) 

3 •" J,tic, 1/4 inch di=eter x 1 1/4 inchi, long 
3 ROI¥ pf\istic, 1/4 inch diameter x 1 1/4 inches long 

~ i1;11~;;:;wi~~:!;~~i:i~ 5x (:;: :::::d:Sw/rod) 

®® 



FIG. & 
INDEX 
NO. 

TEKTRONIX 
. PART NO. 

2-43 136-0015-00 

-44 211-0033-00 
-45 337-0005-00 

210-0004-00 
-46 210-0406-00 

-47. 337-0008-00 
-48 386-0642-00 

-49 211-0507-00 
-50 210-0202-00 
-51 385-0016-00 

-52 - - - - - -

-53 210-0046-00 
-54 210-0583-00 

-55 - • - - - -

-56 211-0007-00 
210-0004-00 

-57 210-0406-00 

-58 - - - - - -

210-0004-00 
-59 210-0406-00 

-60 406-0283-00 

-61 211-0507-00 

-62 

-63 

210-0457-00 

385-0097-00 

211-0507-00 

-64 337-0174-00 

211-0503-00 
-65 211-0507-00 

®® 

Mechanical Parts List-Type 316 

FIG. 2 DELAY LINE, SWEEP & RECTIFIER (cont) 

SERIAL/MODEL NO. Q 
i-----~----1 T DESCRIPTION 

EFF. DISC. Y. 1 2 3 4 s 

3 sollh~tube, 9 pin w/ground lugs 
- mo#gtiffe.g hardware for each: (not included w/ socket) 

i :an~l::ket40 x 5/16 inch, PHS 

2 LO(l~A$,~R, internal• 114 
2 mJliJ h~ •• 4-40 x 3/16 inch 

3 si»lube 
1 P~f$.}plastic, 2 1/4 x 11/16 inches 
- mo~tigg hardware: (not included w/plate) 
4 sc9.ff!-32 X 5/16 inch, PHS 
2 LUQ:f s~'£tder, SE 116 w/ 2 wire hole 
2 ROiji pji.stic • 5/ 16 inch diameter x 1 inch long 

1 REllsJI. variable 
- mo~tigg hardware: (not included w/resistor) 
l LOffiWA$QER, internal, 0.261 ID x 0.400 inch OD 
1 NtJ\ti hii., 1/4-32 x 5/16 inch 

1 cjir!l 
- moli;tiij hardware: (not included w/capacitor) 
2 s~. 4-40 x 3/16 inch, PBS 
2 LQCi(wA$.j;lER, internal, #4 
2 NUW' h:¢1,, 4-40 x 3/16 inch 

1 JsJLR 
- mo#flt41@ hardware: (not included w/transfonner) 
2 LO,lwA$)jER, internal, 114 
2 NUJ!i hijj., 4-40 x 3/16 inch 

1 AEl!l 2 15/16 x 5 15/16 x 1/2 inch 
• md!mtiJg hardware: (not included w/bracket) 

; ~rkll:!26~3~1!65~~~hin!!s 

: j,J·~~; •. !~;: 
1 sdltw.tl-32 x 5/16 

inch diameter x 2 inches long 
(not included w/rod) 

inch, PHS 

1 SJLDIMgh voltage 
- m~~ti#.]j hardware: (not included w/shield) 
1 sci;~ ,}§-32 x 3/16 inch, PHS 
2 SdUW,fi-32 x 5/16 inch, PHS 
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Mechanical Parts List-Type 316 

FIG. & 
INDEX 
NO. 

TEKTRONIX 
PART NO. 

2-66 214-0210-00 

-67 

-68 
-69 

-70 

-71 

-72 

-73 

-74 

-75 

-76 
-77 

-78 

7-10 

214-0209-00 

361-0007-00 

386-0621-00 
386-0932-00 
387-0411-00 
------
211-0507-00 
210-0457-00 

385-0074-00 
385-0135-00 
------
211-0507-00 
213-0041-00 

348-0003-00 
348-0004-00 
- - - - - -- - - - - -
213-0044-00 

337-0314-00 
337-0314-00 
------
166-0099-00 
211-0507-00 

124-0066-00 
------
210-0850-00 
210-0002-00 
210-0405-00 

124-0090-00 
- - - - - -
355-0046-00 
------
361-0009-00 

FIG. 2 DELAY LINE, SWEEP & RECTIFIER (cont) 

SERIAL/ MODEL NO. 

EFF. 

Xl479 

101 
1083 
1500 

Xl083 
1450 

X1083 
1450 

X307 
1083 

X1083 
X1500 

101 

1110 

DISC. 

1082 
1499 

1449 

1449 

1082 

1229X 

1109 

Q 
T DESCRIPTION 
Y. l 2 3 4 5 

1 Asi&J!t solder spool 
4.j~ei#.ijh includes: 

1 1~90!:i~ w/o solder 
- moffiii*itj:g hardware: (not included w/ assembly) 
1 SPJQ.jm.f{plastic, 0, 188 inch long 

1 PJI. ILtifier 
1 PLjil:, !i;i~ctifier 
1 PLil$, f~ctifier 
- moqffe~igg hardware: (not included w/plate) 

~ ~Tdlt~\~3~'!\;r~hin::s 

1 Roll PilSuc 
1 ROil Ptistic 

~ ;~ll!JIL~;r~w;,~~ i!:~: ;;~luded w/rod) 

1 sciti", ihread forming, 6-32 x 3/8 inch, THS 

I GRimi rubber, 5/16 inch diameter 
1 GRf~'t.J rubber, 3/8 inch diameter 
1 THliMALCUTOUT 
- mollitifijhardware: (not included w/thermal cutout) 
2 sc• • thread forming, 5-32 x 3/16 inch, PHS 

; :Li;::!~~ 
- moµ;fftifj hardware: (not included w/sh1,eld) 
2 TUlli, 5!~cing 
4 sctl-l. ji-32 x 5/16 inch, PHS 

12 sJlJllramic, 3/4 inch h, 
- mowiht!il hardware for each : 
2 WAfflpq ~lat, 112 
2 LOf~A$.ff!m, external, #2 
2 NUfi h~L 2-56 x 3/16 inch 

12 sJll JILamic • 3/4 inch h, 
¢~h )ftrip includes: 

; ;;i!i~::¥.;:• /~~.-:~: ', 

w/9 not:ches 
(not ~ncluded w/strip) 

T1/9 notches 

(not included w/strip) 
long 

®® 



FIG. & 
INDEX 

NO. 

2-79 

-80 

-81 

-82 
-83 

r,i)(A) 

TEKTRONIX 
PART NO. 

124-0016-00 

210-0850-00 
210-0002-00 
210-0405-00 

124-0091-00 
- - - .. - -
355-0046-00 
------
361-0009-00 

124-0013-00 
------
210-0850-00 
210-0002-00 
210-0405-00 

124-0089-00 ,.. _____ 

355-0046-00 
- - - - - -
361-0007-00 

124-0066-00 
- - - - - -
210-0850-00 
210-0002-00 
210-0405-00 

124-0090-00 
------
355-0046-00 
------
361-0007-00 

179-0141-00 
179-0142-00 

Mechanical Parts List-Type 316 

FIG. 2 DELAY LINE, SWEEP & RECTIFIER (cont) 

SERIAL/ MODEL NO. Q 
1----.......------1 T DESCIUPTION 

EFF. DISC. 

101 1109 

1110 

101 1109 

1110 

101 1109 

1110 

Y. 1 2 3 4 s 

2 s-rlJ. ~eramic, 3/ 4 inch h, 
- moij#.tifg hardware for each: 
2 WAjgER} flat• 1/2 
2 LOijK,WA$mm, external, #2 
2 NUJ!M h!I., 2-56 x 3/16 inch 

2 sJlJleramic. 3/4 inch h, 

: moEl!::~;::•:::•••ch: 
2 SP8ER1[plastic, 0.406 inch 

2 sJI~ • ieramic • 3/ 4 inch h, 
- mo~Hijij hardware for each: 
2 WA§gER~jflat, #2 
2 LOQJ(WA$~, external, #2 
2 Nujjjf hfi. • 2•56 x 3/16 inch 

2 •t,:i:~i~~.~~e!':Ch h, 
2 IP~(plastic 
• motjiUgg hardware for each: 
2 SP~~Riplastic, 0, 188 inch 

2 sl.11.ramic, 3/4 inch h, 
- moj#(ti@g hardware for each: 
2 WA§flERH~lat • 1/2 
2 LO!l,w"A$l$R, external, #2 
2 NU',fl h@t~, 2-56 x 3/16 inch 

: S11~~:~•~~!e!~ch h, 
- moijijtijj hardware for each: 
2 SPj\QERj plastic, 0, 188 inch 

sweep 

w/11 notches 
(not included w/strip) 

w/11 notches 

(not included w/strip) 
long 

w/7 notches 
(not included w/strip) 

w/7 notches 

(not included w/strip) 
long 

w/9 notches 
(not included w/strip) 

w/9 notches 

(not included w/strip) 
long 

1 cl a. .... 
1 CAffljE ~NESS, focus & intensity 
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Mechanical Parts List-Type 316 

FIG. & 
INDEX TEKTRONIX 
NO. .PART NO. 

2-84 124-0013-00 
------
210-0850-00 
210-0002-00 
210-0405-00 

124-0014-00 ------
210-0850-00 
210-0002-00 
210-0405-00 

124-0089-00 
------
355-0046-00 
------
361-0009-00 
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FIG. 2 DELAY LINE, SWEEP & RECTIFIER (cont) 

SERIAL/ MODEL NO. Q 
1-----"T"---,-----1 T DESCRIPTION 

EFF. DISC. 

101 1082 

1083 1109 

1110 

Y. l 2 3 4 5 --------,-..-----------~ 

~ I '.~!;;};~~~~7~~.:·:,:~:lp) 

; ~ ~~~:~!~:::•:c~; •~!.;•::;~::.,ed w/,trlp) 

2 h · ,. , 2-56 x 3/16 inch 

4 .t~f;'~.;.~~.!';"h h, w/7 notche, 

2 ';/:;'plastic 
i#.ili hardware for each:· (not included w/7 notches 

2 R\WJplastic, 0.406 inch long 

i :·:···•, 

:•:·=::t::: 

............. 
. :::·• : ..... 

:c::: ❖ 
,:-·.:: .. 

@® 



i'IG. & 
INDEX 
NO. 

3-1 

-2 

-3 
-4 
-5 

-6 
-7 

-9 

-10 
-11 
-12 

-13 

-14 
-15 

-16 

-17 
-18 
-19 
-20 

-21 

-22 
-23 
-24 
-25 

®® 

Mechanical Parts List-Type 316 

FIG, 3 POWER CHASSIS 

TEKTRONIX 
PART NO. 

SERIAL/MODEi. NO. Q 
1-----.....-----1 T DESCRIPTION 

!:FF. 

441-0156-00 101 
441-0215-00 1083 

212-0040-00 
210-0458-00 

136-0009-00 

210-0004-00 
210-0201-00 
210-0406-00 
211-0033-00 

337-0007-00 
136-0015-00 

213-0044-00 

211-0544-00 
210-0507-00 
210-0478-00 

212-0014-00 
210-0601-00 
210-0008-00 
210-0205-00 
210-0409-00 

211-0544-00 
210-0202-00 
210-0478-00 
211-0507-00 

211-0553-00 
210-0601-00 
210-0478-00 
211-0507-00 

DISC. 

1082 

Y. l 2 3 4 5 

l cJisrl~ power 
l C}0$Siijj power 
- mo~tijg hardware: (not included w/chassis) 
5 scgjw, :$[-32 x 3/8 inch, FHS (not shown) 
5 NlijJ kjP:s • 8-32 x 11/ 32 inch (not shown) 

l solultube. 7 pin shielded 
- m~iitijg hardware: (not included w/socket) 
l LO~A~R, internal, #4 
l Ltiql si~der • SE /14 
2 Nl.1'f] hijij., 4-40 x 3/16 inch 
2 SCt(l\v, Jems, 4-40 x 5/16 inch, PHS 

1 .1.ltb, 
7 SO.Tiftube, 9 pin w/ground lugs 
- moffli.tiijg hardware for each: (not included w/socket) 
2 scaffi.-1. thread cutting, 5-32 x 3/16 inch, PHS 

2 REllsJI 
moWltitjj hardware for each: (not included w/resistor) 

1 scf'jw, lf32 x 3/4 inch, THS 
l Nmff h~t., 6-32 x 5/16 x 21/32 inch long 
1 sc~.§-32 x 5/16 inch, PHS 

2 REIISJI 
- mo~ti#.g hardware for each: 
1 scQw, l;..32 x 2 1/4 inches, 
2 EYi;ETi}tapered barrel 

(not included w/resistor) 
RHS 

l LO¢i(WA$aER, internal, #8 

~ ~Ii ~lr:ra_;~ !\116 inch 

2 REllsJI 
- mol\'ti~g hardware for each: (not included w/resistor) 
l sc(Ww, i .. 32 x 3/ 4 inch, THS 
1 LU§i sij~der, SE 116, w/2 wire holes 
1 NtJWi 6j~2 x 5/16 x 21/32 inch long 
l SC~• ~:..32 x 5/16 inch, PHS 

1 RJ1sJ1 
- mo,#ijti~jj hardware: (not included w/resistor) 
1 SC~, ]l'-32 x 1 1/ 2 inches, RHS 
1 E~ETftapered barrel 
1 NOWi hij~., 6-32 x 5/16 x 21/32 °inch long 
1 scJiW.l-32 x 5/16 inch, PHS 
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Mechanical Parts List-Type 316 

FIG. & 
INDEX TEKTRONIX 
NO. PART NO. 

3-26 ------
- - - - - -

-27 212-0037-00 
-28 210-0008-00 
-29 210-0809-00 
-30 210-0462-00 
-31 212-0004-00 

-32 136-0011-00 
------

-33 211-0538-00 
210-0006-00 

-34 210-0407-00 

-35 136-0008-00 
------

-36 213-0044-00 

-37 348-0006-00 
-38 348-0002-00 
-39 348-0004-00 
-40 348-0005-00 
-41 343-0006-00 

------
-42 211-0510-00 
-43 210-0803-00 
-44 210-0006-00 
-45 210-0407-00 

-46 214-0012-00 
------
210-0006-00 

-47 210-0407-00 

-48 343-0036-00 
------

-49 211-0504-00 
-50 210-0006-00 
-51 210-0407-00 

-52 - - - - - -------
-53 210-0840-00 
-54 210-0444-00 
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FIG. 3 POWER CHASSIS (cont) 

SERIAL/MODEL NO. Q 
1-------.------l T DESCRIPTION 

EFF. DISC. Y. 1 2 3 4 s 

I lJlube, 8 pin w/ground lug• 
- mo.ffl)tifig hardware: (not included w/socket) 

l ff.!.;;~~~r}?~!c~· 
9 solTl!tube, 7 pin w/ground lugs 
- m~tiffg hardware for each: (not included w/socket) 
2 SQJWW ,!thread cutting, 5-32 x 3/16 inch, PHS 

X1083 

~ :l:i1i ~~:::~: i~: ~:~~ :~==~=~ 
1 GRgj,m1;f rubber, 3/ 8 inch diameter 
2 GR~!.ltf rubber, 5/8 inch diameter 
2 CJW ,{plastic, 1/2 inch cable 
- moijfitiij:I hardware for each: (not included w/clamp) 
1 SCUW,l!g;,.32 x 3/8 inch, PBS 

~ ~S!li:tin~~!~~ 1~n11: 3/8 inch OD 

1 NUTi hii.., 6-32 x 1/4 inch 

, J.l. 
- maj,ffltiff& hardware for each: (not included w/bolt) 
1 LOQIWA$.RER, internal, /16 
2 Null h;~., 6-32 x 1/4 inch 

1 j.,i,pacitor 
- moµlti#g hardware: (not included w/clamp) 
1 s<iJw,ll-32 x 1/4 inch, PHS 
1 LO¢.t(WA$UER, internal, #6 
1 Nl®~ h~i. , 6-32 x 1/ 4 inch 

1 RJllsJI. variable 
- m~U.ijtifil hardware: (not included w/resistor) 

~ :it:1i:~a;i8~3;9~ i~2xx
9'}: ~:~~ ~~ng 

®® 



FIG. & 
INDEX TEKTRONIX 
NO. PART NO. 

3-55 406-0022-00 
- - - - - -

-56 211-0507-00 
210-0006-00 
210-0407-00 

-57 - - - - - -
- - - - - -

-58 210-0840-00 
-59 210-0413-00 

-60 406-0109-00 
- - - - - -

-61 211-0507-00 
210-0006-00 
210-0407-00 

-62 - - - - - -
- - - - - -
213-0054-00 

-63 210-0203-00 

-64 - - - - - -
- - - - - -

-65 213-0044-00 

-66 337-0177-00 
- - - - - -

-67 211-0507-00 
-68 210-0457-00 
-69 210-0407-00 

-70 - - - - - -
- - - - - -
210-0006-00 
210-0407-00 

-71 386-0641-00 
- - - - - -

-72 211-0011-00 
-73 210-0004-00 
-74 210-0406-00 

®@ 

Mechemiccll Parts List-Type 316 

FIG. 3 POWER CHASSIS (cont) 

SERIAL/MODEi. NO. Q 
i-----------l T DESCRIPTION 

EFF. DISC. Y. 1 2 3 4 s 

1 ~lzEI~ variable resistor 
- mdijijtiijg hardware: (not included w/bracket) 
2 SCiiW, ij-32 x 5/16 :l.nch, PHS 

~ ~diTtr.:•6~;~e:n~}4 !!ch 

3 .JLJI, variable 
- moij:;fftitjg hardware for each: (not included w/resistor) 
1 WA~Rflflat, 0.390 ID x 9/16 inch OD 
l Ntrji:} h¢~•• 3/8-32 x 1/2 inch 

3 , JLII variabl~ resistor 
- mc@itilJ hardware for each: (not included w/bracket) 
2 scg~. ~-32 x 5/16 inch, PHS 
2 L~A$UER, internal, #6 
2 NtJW[ hi~•• 3/8-32 x 1/2 inch 

1 co: 
- mooo.\tiijg hardware: (not tncluded w/coil) 
1 SCg$W,]fhread cutting, 6-32 x 5/16 inch, PHS 
1 LU$l sil<1er, SE f/6, long 

4 co= 
- moli)t:1.iji hardware for each: (not included w/coil) 
1 SC~, thread forming, 5-32 x 3/16 inch, PHS 

1 sJlD!vertical mnplifier 
- moµijt:1.ijg hardware: (not included w/shield) 
1 scJ$-,, l-32 x 5/16 inch, PHS 
2 mrjl} k~~s, 6-32 x 5/16 inch 
2 N!JW{ h~*•• 6-32 x 5/16 inch 

1 cAIJcrlR 
- mo~tiijg hardware: (not included w/capacitor) 
2 LO($WA$~R, internal, f/:6 
2 NUWi hiX•, 6-32 x 1/4 inch 

'. !ii•~:~.;;;:, (not included w/plate) 
2 SdRJi:w,ij-40 x 5/16 inch, PHS 
2 LO~WA:~R, internal, /14 
2 Nll~ h~~- , 4-40 x 3/16 inch 
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Mechanical Parts List-Type 316 

FIG. & 
INDEX TEKTRONIX 
NO. · PART NO. 

3-75 352-0013-00 
-76 406-0284-00 
-77 ------------
-78 212-0545-00 
-79 210-0812-00 
-80 210-0564-00 

-81 386-0645-00 
------

-82 210-0010-00 
-83 210-0564-00 

-84 381-0125-00 
381 .. 0142-00 

-85 361-0013-00 
-86 ------------
-87 386-0255-00 
-88 211-0534-00 
-89 210-0006-00 
-90 210-0407-00 

-91 ------------
-92 386-0284-00 
-93 211-0534-00 

210-0006-00 
-94 210-0407-00 

-95 200-0258-00 
-96 ------------
-97 386-0253-00 
-98 211-0534-00 

210-0006-00 
-99 210-0407-00 
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FIG. 3 POWER CHASSIS (cont) 

SERIAL/MODEL NO. Q 
1--------~T DESCRIPTION 

EFF. DISC. 

101 1109 
1110 

Y. 1 2 3 4 s 

2 HOIIR ~ boil form 
~ :s~~lay line 

- moijij):iij)ghardware: (not included w/transforrner) 

: :~11~~~~~~3~l~n:~:s:n::x., HS 

1 PLii, llansforrner 
- mojfftiij@ hardware: (not included w/plate) 
3 LOCKwADR, internal, #10 
3 NtJil.J.i hfi. • 10-32 x 3/8 inch 

: Jl:I:: 
1 SP!f P.iw 1/ 4 x 3/ 8 inch 
2 CAIAtrNR 
- mo~ti#ghardware for each: (not included w/capacitorl 

; ~a:11~:: :~;;\ 5/16 inch, PHS 
2 LOijl,,AijpR, internal, 1!6 
2 Ntfli h~., 6-32 x 5/16 inch 

2 CAiiI! 
- moffiitiQI! hardware for each: (not included w/capacitoI) 

~ ~liE::i!~![:1:/i~ inch, PHS 
2 q} hf.X,, 6-32 x 5/16 inch 

/ ~i••tlc, 1,365 diameter x 3 1/32 inches 

- m~rffltiil hardware: (not included w/capacitor) 

i :S:i!te:!! :~;;\ 5/16 inch, PHS 
2 Ld.(\®WA$.8ER, internal, #6 
2 mj] hi¥•, 6-32 x 1/4 inch 

@@ 



FIG. & 
INDEX 
NO. 

TEK'i'IWNIX 
. PART NO. 

~-100 - - - - - -

210-0046-00 
210-0583-00 

-101 136-0037-00 

-102 210-0840-00 
-103· 210-0413-00 

-104 

-105 

-106 

-107 

-108 

@@ 

210-0413-00 
210-0840-00 

406-0022-00 
.. - - - - ... 
2ll-0507-00 
210-0006-00 
210-0407-00 

124-0016-00 
- - - - - -
210-0850-00 
210-0002-00 
210-0405-00 

124-0091-00 
------
355-0046-00 
- - - "" - .... 
361-0009-00 

124-0014-00 
------
210-0850-00 
210-0002-00 
210-0405-00 

124-0089-00 
------
355-0046-00 
------
361-0009-00 

Mechanical Parts List-Type 316 

FIG. 3 POWER CHASSIS (cont) 

SERIAL/MODEL NO. 

EFF. DISC. 

101 1109 

lllO 

101 1109 

lllO 

Q 
T DESCRIPTION 
Y. 1 2 3 4 s 

l REllsJI. variable 
- moijiti@g hardware: (not included w/resistor) 
l LO¢&WA$ij.ER, internal, 0.281 ID x 0.400 inch OD 
l NUW} hji., 1/4•32 x 5/16 inch 

1 solTitlastic, tip Jack 
- moijijtiffl hardware: (not included w/socket) 
l WA~R}flat, 0.390 ID x 9/16 inch OD 
l NUti hiji., 3/8-32 x 1/2 inch 

1 REU, variabl• 
- moijiti#g hardware: 
2 Wli h/ll~- • 3/8-32 x 
1 WA~R@flat, O. 390 

(not included w/resistor) 
1/2 inch 
ID x 9/16 inch OD 

1 i.l resistor mounting. 
- m ❖ iij;j hardware: (not included w/bracket) 
2 S , ii,32 x 5/16 inch, PHS 
2 LO A$Q.ER, internal, #6 
2 Ntn\l hii., 6-32 x 1/4 inch 

~ !.tii~:~;r!'i.~~:c:; 
2 WA~ ;),tlat, fF2 
2 LO¢m,A$QR, external, 4/2 
2 NU'f:j hiij\ • 2-56 x 3/16 inch 

6 sJi. iiramic, 3/4 inch h, 

2 ftJ!lt;~~t~:cludes: 

; :~1!11i~:::~~:eo:~~6e~::~ 

: :t,l~:!:;r!'i.~•~:c:; 
2 wAp;.i1at, 112 
2 LOQffl'tlA~liR, external, #2 
2 NlJ'.tJi h@\ • 2-56 x 3/16 inch 

7 SJ, ilrmnic, 3/4 inch h, 
i8h itdp includes: 

2 ~WD~t>lastic 
- molffltitjig hardware for each: 
2 SPWR-if>lastic, 0,406 inch 

w/11 notches 
(not included w/strip) 

w/11 notches 

(not included w/strip) 
long 

w/7 notches 
(not included w/strip) 

w/7 notches 

(not included w/strip) 
long 
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Mechanical Parts List-Typo 316 

FIG. & 
INDEX 
NO. 

3-109 

-llO 

-lll 

•ll2 

-ll3 
-ll4 

7-18 

TEKTRONIX 
PART NO. 

124-0012-00 

210-0850-00 
210-0002-00 
210-0405-00 

124-0088-00 
------
355-0046-00 
- - - - - -
361-0009-00 

124-0020-00 ------
210-0850-00 
210-0002-00 
210-0405-00 

124-0086-00 
- - - - - -
355-0046-00 
------
361-0009-00 

129-0009-00 
------
210-0850-00 
210-0002-00 
210-0405-00 

124-0100-00 
------
355-0046-00 
------
361-0009-00 

179-0143-00 
179-0346-00 
179-0156-00 
179-0148-00 

FIG. 3 POWER CHASSIS (cont) 

SERIAL/ MODEL NO. Q 
i-----~-----ir DESCRIPTION 

EFF. DISC. 

101 ll09 

101 ll09 

lllO 

101 ll09 

lllO 

101 1082 
1083 

Y. 1 2 3 4 5 

: !S~le~:!:;r!'!o!n~:c:~; 
2 WA)ffllER}j flat• #2 
2 LOQIWA$.PR, external, #2 
2 mil hi~ .. 2-56 x 3/16 inch 

2 •i~t:i~~c~~.:•;ch h, 
2 pJpluUc 
• majffittijj hardware for each: 
2 SP.M/ER:,plastic:, 0.406 inch 

w/4 notches 
(not included w/strip) 

w/4 notches 

(not included w/strip) 
long 

1 s&P.leramic:, 3/4 inch h, w/2 notches 
- mqlltijg hardware: (not included w/strip) 
l WJipR;U flat , /12 
1 L®.IW~lJER, external • 112 
1 m.1; h~ •• 2·56 x 3/16 inch 

1 si!!t:::~:i_i!~;s~/4 inch h, w/2 notches 

l l~~jplastic 
md,i#t:t.ig hardware: (not included w/strip) 

l SPilEL\l{plastic. O. 406 inch long 

6 PJi, 1
iinmic:, connecting 

• mqiijttli hardware for ~ach: (not included w/post) 
1 wA\f~t flat, #2 
l L~A$1ER, external, #2 
l mil h~ •• 2~56 x 3/16 inch 

6 siLJleramic, 3/4 inch h, w/1 notch 

~ •:~~;~;;::;;:.:~ 
power 
power 
llO Volt 
pre amp 

(not included w/strip) 
long 

®® 



FIG. 4 FRAME, CABINET & REAR 

FIG. & 
INDEX 
NO. 

TEKTRONIX 
PART NO. 

SERIAL/MODEL NO. Q 
1------.------1 T DESCRIPTION 

EFF. 

4-1 386-0605-00 101 
387-0052-00 1295 

-2 214-0057-00 

-3 213-0033-00 
-4 210-0847-00 
-5 105-0007-00 
-6 210-0480-00 
-7 386-0606-00 

386-0735-00 
387-0051-00 

214-0057-00 
-8 122-0032-00 101 

122-0064-00 1295 

-9 211-0537-00 
-10 210-0457-00 

-11 122-0034-00 
------

-12 211-0538-00 
210-0457-00 

-13 381-0079-00 101 
381-0164-00 1295 
------

-ll~ 343-0052-00 
-15 367-0001-00 

------
-16 381-0084-00 
-17 211-0537-00 

-18 386-0615-00 101 
386-0917-00 1295 
------

-19 354-0061-00 
-20 386-0633-00 101 

387-0054-00 1295 
-21. 386-0427-00 101 

386-0374-00 
129-0001.-00 101 
------

-22 129-0030-00 
358-0036-00 
210-0445-00 
------
210:..0010-00 
210-0445-00 
210-0206-00 

DISC. 

1294 

1294 

1294 

1294 

1294 

1294 

1027 

Y. l 2 3 4 5 

~ ii~:-~;~~ t!~~'. ~~luded 
4 NU¢;i kjps, 6-32 x 5/16 inch 

1 J! ti support, w/handle 
1 BAIW tgp support, w/handle 

Sir ttiic ludes: 

w/angle) 

[ A~~~~:~~:hr:t included w/bar) 

4 sc~.tl-32 x 3/8 inch, THS 

i ~:I~=::::::~=:~ 
p{atl{includes: 

t il11~1f ~fa 
1 AS$.~Bt\i, binding post 

:i.iseffi!ijly includes: 
1 ~sti]binding, stem & cap 
1 l):sHlffl.G, plastic 
1 'ffltr,iex., 10-32 x 3/8 inch 
- mqµ#tt#.g hardware: (not included w/assembly) 
1 L0CKWA$1JER, internal, #10 
1 Nuij; nil-, 10-32 x 3/8 inch 
1 Ltrgi iJilder, SEllO long 

.. 
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Mechanical Parts List-Type 316 

FIG. 4 FRAME, CABINET & REAR (cont) 

FIG. & SERIAL/MODEi. NO. Q. 
INDEX TEKTRONIX i----..--------1 T DESCRIPTION 
NO. PART NO. EFF. 

4- 129-0047-00 1028 
------
129-0036-00 
358-0036-00 
210-0445-00 
••a••• 

210-0010-00 
210-0445-00 
210-0206-00 

-23 129·0030-00 101 
129-0036-00 1028 
------
210-0010-00 
210-0445-00 

352-0002-00 
- - - - - ·-

-24 200-0582-00 
-25 352~0010-00 
-26 210-0873-00 
-21 • - - - - -
-28 131-0010-00 101 

131-0102-00 590 

-29 129-0041-00 
-30 200-0185-00 

210-0003-00 
210-0551-00 
211-0015-00 

-31 214-0078-00 
-32 377-0041-00 
-33 386-0933-00 

213-0041-00 101 
-34 211-0537-00 599 
-35 210-0457-00 590 

-36 147-0001-00 

210-0010-00 
-37 210-0410-00 

355-0044-00 

-38 426-0046-00 

-39 348-0008-00 

7-20 

210-ooos-oo 
210-0409-00 

DISC. 

1027 

589 

589 

Y. 1 2 3 • s 

1 Asil~llyb~~~t::e:;st 
l ~)binding, stem & cap 
l fflb, plastic 
1 , )Rex •• 10-32 x 3/8 inch 
- mo!;ffi~:L#i hardware: (not included w/assembly) 
1 LO~A$1$R, internal, #10 
1 N'IJ1} hii~. 10-32 x 3/8 inch 
1 LUfi sfj~er, SE #10 long 

: ~11:~:: :~:: ~=: 
- momj~big hardware: (not included w/post) 
1 LO¢ffl,7A$.)l:R, internal• #10 
1 NUWf hi\ffl,, 10-32 x 3/8 inch 

1 ASU fuoe holder 
ii•eiibly includes: 

i lnlts:use 
1 WASHllV rubber 
1 &, ibse 
1 C08(:9, motor base, 2 wire 
1 CO 9, motor base, .3 wire 

Wtor includes: 
1 ...... Tbground, 4-40 thread one end 

~ &11t~:t!:ternal, #4 
2 9, ij~x., 4-40 x 1/4 inch 
1 ~i 4-40 x 1/2 inch, RHS 

~ iit;~;;;i;se 
- mot.ffl:tit!&hardware: (not included w/connector) 
2 SC8, {f~read cutting, 6-32 x 3/8 inch, THS 
2 sclf7, 1ffi,32 x 3/8 inch, THS 
2 N'lJ1W kfl~• 6-32 x 5/16 inch 

1 HJ=~, i:~n, 34 W, 1500 RPM 
- mounti hardware: (not included w/motor) 
6 LOQ.i,A . • internal, fflO 
4 N'UW}h¢j~, 10-32 x 5/16 inch 
2 STQI.~ 11~32 x 2 7/16 inches 

'. ~lb!:.-:-.;:;., (not !nclud•d w/mount) 
3 S~'QtlT, rubber 
6 LO~ADR, internal, #8 
6 ~m h,i~, 8-32 x 5/16 inch 

:•:-:-:-::~ 

@@ 



Mechanical Part1 List-Type 316 

FIG. 4 FRAME, CABINET & REAR (cont) 

FIG. & SERIAL/MODEL NO. Q 
INDEX TEKTRONIX T DESCRIPTION 
NO. PART NO. IEFF. DISC. Y. l 2 3 4 5 

4-40 369-0001-00 l 
-41 354-0051-00 l motor 

------ hardware: (not included w/ring) 
-42 213-0104-00 6 forming, 6-32 x 3/8 inch, THS 

-43 378-0015-00 1 
-44 380-0009-00 101 1294 l 

380-0016-00 1295 1 
------ (not included w/housing) 

-45 212-0031-00 2 inches, RHS 
-46 212-0012-00 2 x l 1/4 inches, FHS 
-47 210-0458-00 4 , 8-32 x 11/32 inch 
-48 210-0402-00 4 8-32 x 5/16 inch 

-49 334-0649-00 l rating, 117 V - - ......... - hardware: (not included w/tag) 
213-0088-00 2 forming, 4-40 x 1/4 inch, PHS 
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Mechanical Parts List-Type 316 
FIG. 5 STANDARD ACCESSORIES 

FIG. & SERIAL/MODEL NO. Q 
INDEX TEKTRONIX T DESCRIPTION 
NO. PART NO. EFF. DISC. Y. l 2 3 4 5 

5-1 010-0038-00 1 P4~ --t.---P6017 - . - - - .. - - - :IJ~~ 010-0088-00 1 1 only, P6017 
-2 103-0013-00 X590 1 a power cord 
-3 013-0004-00 1 AI !TE binding post 
-4 161-0001-00 101 589 1 cc ,wer, 2 wire 

161-0010-00 590 1 cc ... ,.,.,.,.,.,. wer, 3 wire 
-5 378-0509-00 1 1' , green 

070-0316-01 1 .... A.T instruct (not shown) 

t 
:': 

I 

,, 

J :, 

7-22 ®® 
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Mechanical Parts list (continued} 

SHIELD, PLEXIGLAS, CLEAR (S/N 1083-1230) 

SHIELD, PLEXIGLAS, CLEAR (S/N 1500-up) 

SOCKET, GRATICULE LAMP 

SOCKET, STM7G 

SOCKET, STM7, SHIELDED 

SOCKET, STMB, GROUND 

SOCKET, STM9G 

SOCKET, LIGHT, RED JEWEL, ASS'Y W / #328 BULB 6V 

SOCKET, TIP JACK, BLACK NYLON, ½", THREADED %-32 x ½ 
SOCKET, 3" CRT 

SPACER, POT 

SPACER, NYLON, MOLDED .156 x .250 x .063 

SPACER, NYLON, MOLDED .156 x .250 x .188 

SPOOL, ASS'Y of molded nylon 

STEM, BINDING POST ADAPTOR 

STRIP, POLYURETHANE 

(S/N 1500-up) 

STRIP, CERAMIC, ¾ x 2 NOTCHES, CLIP MOUNTED 

STRIP, CERAMIC, ¾ x4 NOTCHES, CLIP MOUNTED 

STRIP, CERAMIC, ¾ x 7 NOTCHES, CLIP MOUNTED 

STRIP, CERAMIC, ¾ x 9 NOTCHES, CLIP MOUNTED 

STRIP, CERAMIC, ¾ x 11 NOTCHES, CLIP MOUNTED 

STRIP, CERAMIC, 7/ 16 x 7 NOTCHES, cur MOUNTED · (S/N 1500-up) 

STUD, STEEL 10-32 x 27/ 16, 2" Under Shoulder 

TAG, SERIAL NO. INSERT 

TAG, VOLTAGE RATING 

TUBE, SPACER, ALUM .. 180 x ¼ x ¼ 
TUBE, SPACER, ALUM .. 196 x 5/ 16 x 1/s 

TUBE, SPACER, ALUM .. 180 x ¼ x P½;, TAPPED 6-32 (S/N l 083-1230) 

TUBE, COIL FORM 
' TUBING, PLASTIC INSUL. #20 BLACI( (Skein) 

TUBING, PLASTIC INSUL. #18 RED 

WASHER, STEEL 6L x % x .032 

WASHER, STEEL as x % x .032 

WASHER, STEEL 1 OS x 7/ 16 x .032 

WASHER, BRASS, RES. CENTERING 

WASHER, ALUM. ¼ x ½ x .046 (Rectifier) 

WASHER, STEEL .390 x 9/ 11, x .020 

WASHER, NEOPRENE 7/32 x 3/a x %4 

WASHER, STEEL #2 FLAT .093 x 9/ 32 x .020 

WASHER, RUBBER ½ x 11/ 16 x %4 (For Fuse Holder) 

PARTS LIST - TYPE 316 

Tektronix 
Part Number 

337-314 

337-314 

136-001 

136-008 

136-009 

136-011 

136-015 

136-031 

136-037 

136-053 

361-003 

361-007 

361-008 

214-210 

361-507 

124-050 

124-086 

124-088 

124-089 

124-090 

124-091 

124-094 

355-044 

334-642 

334-649 

166-031 

166-084 

166-099 

166-103 

162-504 

162-509 

210-803 

210-804 

210-805 

210-809 

210-821 

210-840 

210-844 

210-850 

210-873 

I 
I , 
I 





Parts List-Type RM 16 

ELECTRICAL PARTS LIST 

Values are fixed unless marked Variable. 

Bulbs 

Tektronix 
Ckt. No. Part Number Description S/N Range 

B163 150-002 Neon, Type NE-2 UNCALIBRATED 
Bl67 150-002 Neon, Type NE-2 
Bl70 150-002 Neon, Type NE-2 
B300 150-002 Neon, Type NE-2 MAG 
B359 150-002 Neon, Type NE-2 

B379 150-002 Neon, Type NE-2 
B463 150-002 Neon, Type NE-2 
B517 150-002 Neon, Type NE-2 UNCALIBRATED 
B600 150-018 Incandescent, GE Type #12 Pilot Light 
B601 150-001 Incandescent, Type #47 Graticule Light 
B602 150-001 Incandescent, Type #47 Graticule Light 

Capacitors 

Tolerance +20% unless otherwise indicated. 

Tolerance of all electrolytic capacitors are as follows (with exceptions): 

3V - 50 V -10%, +250% 
51 V -350 V -10%, +100% 
351 V-450 V -10%, +50% 

Cl 285-510 .01 ,uf PTM 400v 
Cl0 283-000 .001 ,uf Discap 500v GMV 
Cl3 281-523 100 ,u,uf Cer. 350 V X860-up 
Cl4 283-000 .001 ,uf Discap 500 V GMV 
C23 283-003 .01 ,uf Discap 150 V GMV 

C25 283-003 .01 ,uf Discap 150v GMV 
C35 281-542 18 ,u,uf Cer. 500 V 10% 
C43 283-001 .005 ,uf Discap 500 V GMV X860-up 
Cl31 281-513 27 ,u,uf Cer. 500 V 

Cl33 281-503 8 ,u,uf Cer. 500 V + .5 ,u,uf 

Cl38 283-001 .005 ,uf Discap 500 V GMV 
Cl41 281-544 5.6 ,u,uf Cer. 500 V 10% 
C144 283-001 .005 ,uf Discap 500 V GMV 
Cl50 281-521 56 ,u,uf Cer. 500 V 10% 
Cl60A 281-007 3-12 ,u,uf Cer. Var. 

Cl60B 283-534 82 ,u,uf Mica 500 V 5% 
C160C 281-010 4.5-25 ,u,uf Cer. Var. 
Cl60D 283-534 82 ,u,uf Mica 500 V 5% 
Cl60E 281-010 4.5-25 ,u,uf Cer. Var. 
Cl60F *291-008 .001 ,uf Mylar +½% 

Cl60G .01 ,uf f 
Cl60H *291-007 .1 ,uf Mylar Timing Series +½% 
Cl60J 1 ,uf 
Cl65 281-525 470 ,u,uf Cer. 500 V 

Cl67 283-000 .001 ,uf Discap 500 V GMV 
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Parts List-Type RM 16 

Capacitors (continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

Cl80A 283-509 180 µ,µ,f Mica 500 V 10% 
Cl80B 285-543 .0022 µ,f PTM 400v 
Cl80C 285-515 .022 µ,f PTM 400 V 

Cl80D 285-526 . l µ,f PTM 400v 
Cl80E 285-526 . l µ,f PTM 400 V 

Cl81 281-516 39 µ,µ,f Cer. 500 V 10% 
Cl91 283-000 .001 µ,f Discap 500 V GMV 
Cl95 281-506 12 µ,µ,f Cer. 500 V 10% l 01-268 

281-504 l 0 µ,µ,f Cer. 500 V 10% 269-up 
C310 281-010 4.5-25 µ,µ,f Cer. Var. 

C315 281-509 15 µ,µ,f Cer. 500v 10% 
C324 281-009 3-12 µ,µ,f Cer. Var. 
C333 281-526 1.5 µ,µ,f Cer. 500 V +.5 µ,µ,f 
C3501 Use 281-011 6.8 µ,µ,f Cer. 500 V l 01-549 

281 -011 5-25 µ,µ,f Cer. Var. 550-up 

C358 281-013 8-50 µ,µ,f Cer. Var. 
C367 283-002 .01 µ,f Cer. 500 V GMV 
C3721 Use 281-011 3-12 µ,µ,f Cer. Var. l 01-549 

281-011 5-25 µ,µ,f Cer. Var . 550-up 
C401 Use *285-603 . l µ,f PTM 600 V 

C403 283-000 .001 µ,f Discap 500 V GMV 
C410 281-010 4.5-25 µ,µ,f Cer. Var. 
C412 281-005 1.5-7 µ,µ,f Cer. Var. 
C414 283-543 250 µ,µ,f Mica 500 V 5% 
C416 281-010 4.5-25 µ,µ,f Cer. Var. 

C418 281-010 4.5-25 µ,µ,f Cer. Var. 
C420 283-544 150 µ,µ,f Mica 500v 10% 
C424 281-010 4.5-25 µ,µ,f Cer. Var. 
C426 281-007 3-12 µ,µ,f Cer. Var. 
C430 281-007 3-12 µ,µ,f Cer. Var. 

C432 281-010 4.5-25 µ,µ,f Cer. Var. 
C436 281-543 270 µ,µ,f Cer. 500 V 10% 
C441 281-027 .7-3 µ,µ,f Tub. Var. 
C445 283-001 .005 µ,f Discap 500v GMV 
C446A,B,C 290-032 3 x l 0 µ,f EMC 350 V Xl45-up 

C446 290-000 6.25 µ,f EMT 300 V 101-144X 
C447 290-000 6.25 µ,f EMT 300v l 01-l 44X 
C454 290-030 500 µ,f EMT 6v 
C465 283-001 .005 ,uf Discap 500 V GMV 
C467 290-000 6.25 µ,f EMT 300 V l 0l-144X 

C471 285-526 . l µ,f PTM 400v 
C482 283-000 .001 µ,f Discap 500v GMV 
C483 281-500 2.2 µ,µ,f Cer. 500 V +.5 µ,µ,f 
C484 283-001 .005 µ,f Discap 500 V GMV 
C490 283-001 .005 µ,f Discap 500 V GMV 

1 S/N l 01-549 C350 and C372 must be replaced at the same time. 
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Parts list-Type RM 16 

Capacitors (continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

C494 283-002 .01 µ,f Discap 500 V GMV 
C507 283-003 .01 µ,f Discap 150 V GMV 
C556 281-547 2.7 µ,µ,f Cer. 500 V 10% 
C562 283-001 .005 µ,f Discap 500 V GMV 
C567 281-037 .7-3 µ,µ,f Tub. Var . 

C568 281-537 .68 µ,µ,f Cer. 500 V +.136 µ,µ,f 
C569 281-037 .7-3 µ,µ,f Tub. Var . 
C571-93 281-037 (23) .7-3 µ,µ,f Tub. Var . 
C595 281-037 .7-3 µ,µ,f Tub . Var. 
C601 290-044 125 µ,f EMC 350 V 

C603 285-510 .01 µ,f PTM 400v 
C614 285-510 .01 µ,f PTM 400 V 

C630 290-052 125 µ,f EMC 350 V 

C638 285-510 .01 µ,f PTM 400v 
C660 290-044 125 µ,f EMC 350 V 

C668 285-511 .01 µ,f PTM 600 V 

C701A,B 290-037 2 X 20 µ,f EMC 450v 
C703 290-036 2 X 20 µ,f EMC 450 V 

C750 290-050 2 X 1000 µ,f EMC 15 V 

C751 283-004 .02 µ,f Discap 150 V GMV 
C79C 283-003 .01 µ,f Discap 150 V GMV 101-447 

283-004 .02 µ,f Discap 150 V GMV 448-up 

C791 283-004 .02 µ,f Discap 150 V GMV X448-up 
C801 283-000 .001 µ,f Discap 500 V GMV 
C805 285-515 .022 µ,f PTM 400 V 

C810 283-002 .01 µ,f Discap 500 V GMV 
C811 285-502 .001 µ,f PTM 1000 V 

C822 285-513 .015 µ,f PTM 3000 V 101-519 
283-011 .01 µ,f Discap 2000v 520-up 

C824 285-508 .0068 µ,f PTM 3000 V 101-579 
283-011 .01 µ,f Discap 2000v 580-up 

C826 283-011 .01 µ,f Discap 2000 V X520-up 
C832 283-002 .01 µ,f Discap 500 V GMV 

C833 285-513 .015 µ,f PTM 3000 V 101-519 
283-011 .01 µ,f Discap 2000 V 520-up 

C834 285-508 .0068 µ,f PTM 3000 V 101-579 
283-011 .01 µ,f Discap 2000v 580-up 

C848 285-513 .015 µ,f PTM 3000 V 101-519 
283-011 .01 µ,f Discap 2000 V 520-up 

C852 283-001 .005 µ,f Discap 500 V GMV 
C856 283-001 .005 ,uf Discap 500 V GMV 
C872 283-518 330 ,u,uf Mica 500 V 10% 
C876 283-518 330 µ,,uf Mica 500 V 10% 
C885 281-548 27 ,u,uf Cer. 500 V 

Diodes 

D131 152-008 Tl2G X860-up 
Dl62A,B 152-047 Silicon Diode X448-up 
D442 152-008 Tl2G X448-up 
D602A,B,C,D 152-047 Silicon Diode X364-up 
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Diodes {continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

D632A,B,C,D 152-047 Silicon Diode X364-up 
D662A,B,C,D 152-047 Silicon Diode X364-up 

Fuses 

F601 159-005 3 Amp 3 AG Slo-Blo 117 v oper. 50 & 60 cycle 
159-003 1.6 Amp 3 AG Slo-Blo 234 v oper. 50 & 60 cycle 

Inductors 

l450 *114-086 23-55 µ,h Var. Core 276-511 
L457 *108-054 6.4 µ,h 
L477 *114-051 .9-1.6 µ,h Var. Core 27 6-506 
L513 *114-076 15-30 µ,h Var. Core 27 6-506 
L527 *114-076 15-30 µ,h Var. Core 27 6-506 

L540 *108-088 3.2 µ,h l 01-363 
*108-103 2.5 µ,h 364-up 

L544 *114-077 12-25 µ,h Var. Core 27 6-506 
L550 *108-088 3.2 µ,h l 01-363 

*108-103 2.5 µ,h 364-up 

L554 *114-077 12-25 µ,h Var. Core 27 6-506 
L574 *108-124 Delay Line, l 0 Sec. 
L575 *108-124 Delay Line, l 0 Sec. 
L583 *108-146 5 µ,h on 15 meg, ½ w resistor 
L584 *108-146 5 µ,h on 15 meg, ½ w resistor 

L585 *108-124 Delay Line, l 0 Sec. 
L586 *108-124 Delay Line, 10 Sec. 
L589 1 Use *l 08-088 2.5 µ,h 101-469 

*l 08-088 3.2 µ,h 470-up 
L590 1 Use *108-088 2.5 µ,h 101-469 

*108-088 3.2 µ,h 470-up 

L591 *108-140 Delay Line, 4 Sec. 
L592 *108-140 Delay Line, 4 Sec. 
L593 *114-075 17-34 µ,h Var. Core 27 6-506 
L594 *114-075 17-34 µ,h Var. core 276-506 

Rectifiers 2 

SR454 Use *050-067 1-100 ma plate/leg 101-447X 
SR601 *l 06-015 5-100 ma plates/leg 1 0l-363X 
SR630 *l 06-031 5-250 ma plates/leg 101-363X 
SR660 *106-030 6-250 ma plates/leg 101-363X 
SR750 *l 06-038 1-250 ma plate/leg 101-447X 

1 S/N 101-469 L589 and L590 must be replaced at the same time. 
2 S/N 448-up See Dl 62 and D442. S/N 364-up See D602, D632 and D662. 
A Mod Kit is available to convert from Selenium Rectifiers to Silicon Diodes. Order Mod Kit #040-216. 
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Resistors 

Resistors are fixed, composition, + 10% unless otherwise indicated. 

Tektronix 
Ckt. No. Part Number Description S/N Range 

R9 302-105 1 meg ½w 
Rl0 302-474 470 k ½w 
R12 302-101 100 a ½w 
R13 302-392 3.9 k ½w X860-up 
R14 302-270 27n ½w 

R15 302-562 5.6 k ½w l 01-859 
302-392 3.9 k ½w 860-up 

R17 308-081 20 k 8w WW 5% 
R19 302-101 100a ½w 
R22 302-104 100 k ½w 

R23 302-101 l00a ½w 
R24 302-224 220 k ½w 
R25 302-104 100 k ½w 
R2.5 302-395 3.9 meg ½w 
R27 302-824 820 k ½w 

R28 302-105 1 meg ½w 
R29 1 311-099 100 k ½w Var. TRIGGERING LEVEL 
R31 302-225 2.2 meg ½w 
R32 302-102 1 k ½w 
R33 301-332 3.3 k ½w 5% 101-859 

301-222 2.2 k ½w 5% 860-up 

R35 302-154 150 k ½w 
R36 302-124 120 k ½w 
R37 311-026 100 k 2w Var. TRIGGERING LEVEL 

CENTERING 
R3t 302-101 100 o ½w 
R40 302-821 8200 ½w 

R41 302-105 1 meg ½w 
R42 305-113 11 k 2w 5% 101-859 

304-223 22 k 1 w 860-up 
R43 311-056 5000 .1 w Var. TRIGGER SENS. ADJ. X860-up 
R44 304-223 22 k 1 w X860-up 

Rll0 1 311-099 500 k ½w Var. STABILITY 
Rl 11 311-026 100 k 2w Var. PRESET ST ABILITY 
Rll4 302-104 100 k ½w 
R115 301-273 27k ½w 5% 
Rll6 301-393 39 k ½w 5% 
Rl31 302-472 4.7 k ½w 

Rl32 302-101 1000 ½w 
R133 303-362 3.6 k lw 5% 
R134 303-362 3.6 k lw 5% 
Rl35 302-101 100 o ½w 
R138 302-101 1000 ½w 
R140 302-470 470 ½w 

1 R29 and Rl 10 are concentric with R330 and SWll 0. Furnished as a unit. 
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Resistors (continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

Rl41 303-433 43 k lw 5% 
Rl42 303-333 33 k lw 5% 
R143 308-054 10 k 5w WW 5% 
Rl44 302-101 100n ½w 
R145 302-105 1 meg ½w 

R146 302-470 47n ½w 
R147 302-681 680n ½w 101-432 

302-102 l k ½w 433-up 
R148 304-154 150 k lw 
Rl50 302-681 680[2 ½w 

R159 302-105 1 meg ½w X550-up 
R160A 309-045 100 k ½w Pree. 1% 
R160B 309-051 200 k ½w Pree. 1% 
R160C 309-003 500 k ½w Pree. 1% 
R160D 309-014 1 meg ½w Pree. 1% 

Rl60E 309-023 2meg ½w Pree. 1% 
Rl60F 309-087 5meg ½w Pree. 1% 
Rl60G 309-095 10 meg ½w Pree. 1% 
Rl60H 309-095 10 meg ½w Pree. 1% 
Rl60J 309-095 10 meg ½w Pree. 1% 

R161 302-822 8.2 k ½w 
R162 311-083 20 k 2w Var. VARIABLE 101-363 

311-108 20 k 2w Var. WW 364-up 1 

Rl63 302-104 100 k ½w 
R164 302-101 100n ½w 

Rl65 304-473 47k lw 
R166 304-473 47k lw 
R167 302-155 1.5 meg ½w 
Rl68 302-224 220 k ½w 
R170 302-101 100n ½w 

R173 308-054 10 k 5w WW 5% 
R174 304-222 2.2 k lw 
Rl76 311-008 2k 2w Var. SWEEP LENGTH 
R178 308-052 6k 5w WW 5% 
Rl80A 302-474 470 k ½w 

R180B 302-475 4.7 meg ½w 
Rl 81 302-475 4.7 meg ½w 
R183 302-101 100n ½w 
R191 302-104 100 k ½w 
R192 302-470 47n ½w 
Rl93 302-470 47n ½w 

Rl94 304-104 100 k lw 
R195 304-153 15 k lw 101-268 

Use 303-183 18 k lw 269-869 
303-183 18 k lw 5% 870-up 

R196 Use 305-333 33 k 2w 101-869 
305-333 33 k 2w 5% 870-up 

1 Concentric with SWl 60. Furnished as a unit. 
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Resistors (continued} 

Tektronix 
Ckt. No. Part Number Description S/N Range 

R197 302-470 47n ½w 
R199 302-103 10 k ½w 
R300 302-104 100 k ½w 
R310 309-021 1.84 meg ½w Pree. 1% 
R311 309-017 1.5 meg ½w Pree. 1% 

R314A,B 311-090 2 x20 k 2w Var. WW 
R315 302-561 560n ½w 
R316 302-470 47n ½w 
R318 306-473 47 k 2w 
R324 Use 309-092 150 k ½w Pree. 1% 101-363 

309-092 143 k ½w Pree. 1% 364-up 

R325 311-078 50 k .1 w Var. HORIZ. GAIN ADJ. 
R3301 311-099 100 k ½w Var. HORIZ. INPUT A TTEN. 
R333 309-126 400 k ½w Pree. 1% 
R334 309-109 250 k ½w Pree. 1% 
R335 311-023 50 k 2w Var. NORM/MAG. REGIS 

R337 302-470 47n ½w 
R340 306-683 68 k 2w 
R344 302-470 47n ½w 
R350 *310-507 6-30 k 7w Mica Plate 1% 101-363 

*310-524 7-35 k 7w Mica Plate 1% 364-up 

R351 302-470 47n ½w 
R353 303-153 15 k 1 w 5% 
R354 308-054 10 k 5w WW 5% 
R356 303-153 15 k lw 5% 
R358 311-086 2.5 k .5w Var. MAG. GAIN ADJ. 

R359 *310-512 41.5 k 8w Mica Plate 1% 
R365 304-223 22 k lw 
R366 302-104 100 k ½w 
R367 302-562 5.6 k ½w 
R370 302-470 47n ½w 

R372 *310-524 7-35 k 7w Mica Plate 1% 
R374 302-470 47n ½w 
R379 304-274 270 k 1 w 
R403 302-100 10 n ½w 
R412 309-013 990 k ½w Pree. 1% 

R414 309-034 10.1 k ½w Pree. 1% 
R418 309-111 900 k ½w Pree. 1% 
R420 309-046 111 k ½w Pree. 1% 
R422 302-270 27n ½w 
R426 309-110 800 k ½w Pree. 1% 

R428 309-109 250 k ½w Pree. 1% 
R432 309-003 500 k ½w Pree. 1% 
R434 309-014 1 rneg ½w Pree. 1% 
R436 302-220 22n ½w 
R441 2 *312-583 1 meg ½w Pree. 1% 
1 Concentric with R29, Rl 10 and SWll 0. Furnished as a unit. 
2 R441 matched to within .1 % of R483. Furnished as a unit. 
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Parts List-Type RM16 

Resistors (continued] 

Tektronix 
Ckt. No. Part Number Description S/N Range 

R443 302-470 470 ½w 
R444 Use 302-153 15 k ½w 
R445 302-101 1000 ½w 
R446 306-123 12 k 2w 
R450 *310-539 3k 2w Mica Plate 1% 

R452 308-024 15 k 10w WW 5% 
R454 311-097 2000 .5w Var. PREAMP GA,IN ADJ. 
R457 302-470 470 ½w 
R463 306-223 22 k 2w 
R465 302-470 470 ½w 

R466 302-102 1 k ½w 
R467 301-154 150 k ½w 5% 
R468 301-204 200 k ½w 5% 
R471 304-822 8.2 k lw 
R474 302-394 390 k ½w 

R475 311-042 2 meg 2w Var. L. F. ADJ. 
R483 1 *312-583 1 meg ½w Pree. .1% 
R484 302-104 100 k ½w 
R487 302-470 470 ½w 
R490 302-470 470 ½w 

R493 304-393 39 k lw 
R494 302-470 470 ½w 
R495 304-393 39 k 1 w 
R501 311-034 500 k 2w Var. VAR. A TTEN. BAL 
R503 302-394 390 k ½w 

R505 302-475 4.7 meg ½w 
R506 302-392 3.9 k ½w 
R507 302-470 470 ½w 
R510 302-100 100 ½w 
R512 302-122 1.2 k ½w 

R513 *310-533 18 k 2w Mica Plate 1% 
R516 Use *050-043 7800 Var. WW VARIABLE 101-171 
R516 2 *311-281 780 o Var. WW VARIABLE 172-up 
R517 302-104 100 k ½w 
R519 304-103 10 k lw 
R520 304-103 10 k lw 

R523 308-007 8k 5w WW 5% 
R525 302-100 1 o o ½w 
R527 *310-533 18 k 2w Mica Plate 1% 
R530 302-823 82 k ½w 
R531 311-028 2 x 100 k 2w Var. VERTICAL POS. 

R532 302-823 82 k ½w 
R533 302-100 100 ½w 
R534 302-100 100 ½w 
R535 303-153 15 k lw 5% 
R536 303-153 15 k lw 5% 

1 R483 matched to within .1 % of R441. Furnished as a unit. 
2 Concentric with SW420 and SW517. 
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Parts List-Type RM 16 

Resistors ( continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

R540 302-100 100 ½w 
R544 Use 311-004 100 n 2w Var. GAIN ADJ. l 01-447 

311-004 2000 2w Var. 448-up 
R545 308-082 3k Sw WW 5% 
R546 308-082 3k Sw WW 5% 

R548 308-063 1.2 k Sw WW 5% 
RSS0 302-100 10 n ½w 
R556 309-001 433 k ½w Pree. 1% 
R557 309-125 300 k ½w Pree. 1% l 01-317 

309-053 333 k ½w Pree. 1% 318-up 

R558 311-023 50 k 2w Var. INT. TRIG. DC LEVEL ADJ. 
R560 302-470 470 ½w 
R562 302-470 470 ½w 
R564 304-393 39 k l w 
R593 *310-534 1.8 k 7w Mica Plate 1% 

R594 *310-534 1.8 k 7w Mica Plate 1% 
R597 308-089 l k l0w WW 5% 
R600 311-055 son 2w Var. WW SCALE ILLUM. 
R601 304-100 100 1 w 
R603 304-333 33 k lw 

R605 302-562 5.6 k ½w 
R606 302-224 220 k ½w 
R607 302-683 68 k ½w 
R609 302-105 l meg ½w 
R610 302-102 l k ½w 

R612 304-183 18 k ]w 
R614 302-105 1 meg ½w 
R616 310-054 68 k lw Pree. 1% 
R617 311-015 10 k 2w Var. WW -150 ADJ. 
R618 310-086 50 k lw Pree. 1% 

R620 308-102 1.25 k 25w WW 5% 
R630 304-100 10 n lw 
R632 302-473 47 k ½w 
R633 302-333 33 k ½w 
R635 302-105 l meg ½w 

R636 302-105 1 meg ½w 
R638 302-102 l k ½w 
R639 308-062 3k Sw WW 5% 
R641 310-056 333 k lw Pree. 1% 
R642 310-057 490 k lw Pree. 1% 

R660 304-100 10 n lw 
R662 304-274 270 k lw 
R663 302-563 56 k ½w 
R666 302-105 1 meg ½w 
R668 302-102 l k ½w 
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Parts List-Type RM16 

Resistors ( continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

R669 308-102 1.25 k 25w WW 5% 
R671 310-100 1 meg 1 w Pree. 1% 
R672 310-057 490 k l w Pree. 1% 
R751 308-116 2.20 ½w WW 5% 101-447 

307-015 3.30 lw 5% 448-up 

R790 302-104 100 k ½w 
R794 302-274 270 k ½w 
R795 302-104 100 k ½w 
R801 304-154 150 k lw 
R804 302-155 1.5 meg ½w 

R808 302-473 47 k ½w 
R810 302-472 4.7 k ½w 
R822 302-104 100 k ½w 101-519 

302-333 33 k ½w 520-up 
R823 306-565 5.6 meg 2w 

R824 306-565 5.6 meg 2w 
R825 311-041 1 meg ½w Var. INTENSITY 
R826 302-155 1.5meg ½w 
R832 302-332 3.3 k ½w 
R840 309-017 1.5 meg ½w Pree. 1% 

R841 311-042 2meg 2w Var. H. V. ADJ. 
R842 306-475 4.7 meg 2w 
R843 311-043 2meg ½w Var. FOCUS 
R844 306-474 470 k 2w 
R846 302-273 27 k ½w 

R850 302-154 150 k ½w 
R852 302-124 120 k ½w 
R854 311-026 100 k 2w Var. GEOM. ADJ. 
R856 311-023 50 k 2w Var. ASTIG. 
R870 302-154 150 k ½w 

R871 302-102 1 k ½w 
R872 302-335 3.3 meg ½w 101-859 

301-395 3.9 meg ½w 5% 860-up 
R874 302-683 68 k ½w 
R875 302-102 1 k ½w 

R876 302-275 2.7 meg ½w 101-859 
301-245 2.4 meg ½w 5% 860-up 

R878 304-333 33 k lw 
R879 311-016 10 k 2w Var. CAL ADJ. 
R880 302-104 100 k ½w 101-859 

302-683 68 k ½w 860-up 

R883 302-101 100 n ½w 101-859 
302-102 1 k ½w 860-up 

R885 309-100 10 k ½w Pree. 1% 
R886 309-099 6k ½w Pree. 1% 
R887 309-098 2k ½w Pree. 1% 
R888 309-115 1 k ½w Pree. 1% 
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Parts List-Type RM 16 

Resistors (continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

R889 309-097 6000 ½w Pree. 1% 
R890 309-073 2000 ½w Pree. 1% 
R891 309-112 1000 ½w Pree. 1% 
R892 309-067 600 ½w Pree. 1% 
R893 309-064 200 ½w Pree. 1% 

R894 309-096 100 ½w Pree. 1% 
R895 309-096 10 0 ½w Pree. 1% 

Switches 

Unwired Wired 

SWl0 } *260-151 *262-143 Rotary TRIGGER SELECTOR SW20 
sw110 1 311-099 PRESET 
SW160 *260-17 4 *262-122 Rotary TIME/DIVISION 101-363 

*260-226 *262-182 Rotary TIME/DIVISION 364-up 2 

SW300 *260-186 *262-146 Rotary DISPLAY 
SW401 *260-122 Rotary AC/DC 
SW420 3 } 

SW517 3 
*260-187 *262-479 Rotary VOLTS/DIV. 

SW600 260-134 Toggle POWER ON 

SW870 *260-098 *262-145 Rotary VOLTS, PEAK-TO-PEAK 
TK601 260-120 Thermal Cutout 137°F -+-5° 

Transformers 

T600 *120-064 LV. Power 101-363 
*120-112 L.V. Power 364-up 

T800 *120-061 CRT Supply 

Electron Tubes 

Vl4 154-033 6U8 101-859 
154-187 6DJ8 860-up 

V35 154-033 6U8 101-859 
154-187 6DJ8 860-up 

Vl35 154-028 6BQ7A 101-363 
154-187 6DJ8 364-up 

Vl45 154-078 6AN8 
V152 154-016 6AL5 
Vl61 154-078 6AN8 
Vl83 154-039 12AT7 
Vl93 154-028 6BQ7A 101-363 

154-187 6DJ8 364-up 

1 Concentric with R29, Rl 10 and R330. Furnished as a unit. 
2 Concentric with Rl 62. Furnished as a unit. 
3 SW517, SW 420 and R516 are concentric. 
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Parts List-Type RM16 

Electron Tubes (continued) 

Tektronix 
Ckt. No. Part Number Description S/N Range 

V313 154-028 6BQ7A 101-363 
154-187 6DJ8 364-up 

V354 154-028 6BQ7A 101-363 
154-187 6DJ8 364-up 

V374 154-028 6BQ7A 101-363 
154-187 6DJ8 364-up 

V454 154-030 6CB6 
V463 154-028 6BQ7A 101-363 

154-187 6DJ8 364-up 
V483 154-022 6AU6 
V503 154-022 6AU6 

V514 154-022 6AU6 
V524 154-022 6AU6 
V533 154-028 6BQ7A 101-363 

154-187 6DJ8 364-up 
V544 154-031 6CL6 

V554 154-031 6CL6 
V563 154-022 6AU6 
V606 154-078 6AN8 
V609 154-052 5651 
V617 154-056 6080 

V636 154-022 6AU6 
V637 154-044 12B4 
V666 154-022 6AU6 
V806 154-041 12AU7 
V810 154-017 6AQ5 

V822 154-051 5642 
V832 154-051 5642 
V859 *154-155 T3160-2 CRT Standard Phosphor 
V875 154-033 6U8 101-859 

154-041 12AU7 860-up 
V883 154-022 6AU6 
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Type RM16 
Mechanical Parts List 

ADAPTER, BINDING POST 

ADAPTER, POWER CORD 

BOLT, SPADE, 6-32 x % 

BRACKET .063 x 21/16 x 2¼ ("SWP. LENGTH & TRIG. LEVEL") 

BRACKET, POT (860-up) 

BRACKET .063 x 113/16 x 77/8 x 2½ (H.V.) 

BRACKET .063 x 15/a x 85/ 16 x 7/ 16 (UPPER D. L) 

BRACKET .063 x 15/a x 10½ x 7/1.6 (LOWER D. L.) 

BRACKET .032x11/a x 425/ 32 x 1 % (S. S. FOR RMl 6) 

BRACKET .063 x 211/ 16 x 73/ 16 (RECTIFIER S. S. FOR RM 16) 

BRACKET .063 x 21/1.6 x 2¼ ("LOW FREQ. & GAIN ADJUST") 

BRACKET .090 X 3½ X l27f32 

BRACKET .063 x 9/ 16 x ½ x ¾ (SWITCH MTG.) 

BUSHING ALUM., %-32 x 9/ 16 x .412 

BUSHING NYLON, FOR 5 WAY BINDING POST 

CABLE HARNESS, POWER 110 VOLT 

CABLE HARNESS, INDICATOR 110 VOLT 

CABLE HARNESS, PREAMP 

CABLE HARNESS, POWER 

CABLE HARNESS, INDICATOR (101-859) 

CABLE HARNESS, INDICATOR (860-up) 

CAP, INSULATION, FUSE HOLDER 

CHASSIS, INDICATOR (101-363) 

CHASSIS, INDICATOR (364-859) 

CHASSIS, INDICATOR (860-up) 

CHASSIS, CAL. (101-859) 

CHASSIS, CAL. 

CHASSIS, POWER 

(860-up) 

CLAMP CABLE 1/a PLASTIC (X395-up) 

CLAMP CABLE 3/ 16 PLASTIC (X395-up) 

CLAMP CABLE, ½" PLASTIC 

CLAMP, ½ x ¾ DIA., S. STEEL 

CLAMP #20 WIRE FOR NEON BULBS 

(101-859) 

CONNECTOR CHASSIS MT., COAX, 1 CONTACT, FEMALE ½11 D HOLE 

CONNECTOR CABLE, 31" ANODE 

CONNECTOR CHASSIS MT., 3 WIRE, TEK MOTOR BASE, MALE 

CORD, POWER 

COUPLING, POT, WIRE STEEL 

Tektronix 
Part Number 

013-004 

103-013 

214-012 

406-321 

406-602 

406-323 

406-326 

406-329 

406-337 

406-341 

406-357 

406-431 

406-483 

358-010 

358-036 

179-200 

179-201 

179-202 

179-228 

179-281 

179-500 

200-237 

441-174 

441-216 

441-354 

441-183 

441-355 

441-171 

343-001 

343-002 

343-006 

343-036 

343-043 

131-081 

131-086 

131-102 

161-010 

376-014 
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Parts List-Type RM16 

COVER, GRATICULE 

EYELET, TAPERED BARREL 

FAN, 4½" 

Mechanical Parts List (continued) 

FASTENER PAWL RIGHT W /STOP 

FASTENER PAWL LEFT W /STOP 

FASTENER SNAP, DOUBLE PRONGED DELRIN 

FILTER, AIR, 6½ x 6½ x 1 

FILTER, LIGHT 

GRATICULE, 3", 8 VERT. x 10 HORIZ. 

GROMMET RUBBER ¼ 

GROMMET RUBBER 5/ 16 

GROMMET RUBBER % 

GROMMET RUBBER ½ 

GROMMET RUBBER ¾ 

GROMMET RUBBER % 

GUIDE, CHASSIS TRAK 

HANDLE, DRAWER 

HOLDER NEON BULB, NYLON, SINGLE 

HOLDER NYLON, ¼" DIA, COIL FORM 

HOLDER FUSE W /HARDWARE 

HOUSING, AIR FILTER (101-540) 

HOUSING, AIR FILTER (541-up) 

Tektronix 
Part Number 

200-073 

210-601 

369-011 

214-052 

214-053 

214-153 

378-017 

378-509 

331-042 

348-002 

348-003 

348-004 

348-005 

348-006 

348-012 

351-017 

367-008 

352-008 

352-013 

352-014 

380-011 

380-019 

KNOB LARGE BLACK 1.225 FLANGE ¼ INSERT HOLE 366-028 

KNOB LARGE BLACK 1.225 FLANGE ¼ INSERT HOLE W /¼ CONC. HOLE 366-029 

KNOB LARGE BLACK 1.225 FLANGE 17/ 64 INSERT HOLE W /265 CONC. HOLE 366-030 

KNOB SMALL RED .694 x 13/ 32 W /1/8 INSERT HOLE 366-031 

KNOB SMALL RED .694 x 13/ 32 W / 3/ 16 INSERT HOLE 366-032 

KNOB SMALL BLACK .694 x ½ W /¼ INSERT HOLE 366-033 

KNOB SMALL RED .780 x .451 W / 1/ 8 HOLE PART WAY 366-038 

KNOB LARGE BLACK 1.375 x .650 W /¼ HOLE THRU 366-040 

KNOB SMALL GREY 366-061 

LOCKWASHER INT. #4 210-004 

LOCKWASHER INT. #6 210-006 

LOCKWASHER EXT. #8 210-007 
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LOCKWASHER INT. #8 

LOCKWASHER EXT. #10 

LOCKWASHER INT. #10 

LOCKW ASHER INT. ¼ 

Mec:hcmical Parts list (continued) 

LOCKW ASHER INT. POT, % x ½ 

LOCKW ASHER INT. % x 11/i.6 

LOCKWASHER #5, SPRING 

LOCKWASHER INT. #12 

LOCKWASHER, INT. ¼ 

LUG SOLDER SE4 

LUG SOLDER SE6 W /2 WIRE HOLES 

LUG SOLDER SE6 LONG 

LUG SOLDER SES 

LUG SOLDER SEl 0 LONG 

LUG SOLDER POT, PLAIN, 3/a 

LUG SOLDER SES, LONG 

LUG SOLDER FOR ½" STUD, .020 BRASS 

MOTOR MOUNT 

MOTOR MOUNT 

MOUNT, CRT 3" 

NUT HEX 4-40 x 3/ 16 

NUT HEX 6-32 x ¼ 

NUT HEX 8-32 x 5/ 16 

NUT HEX 10-32 x 5/ 16 

NUT HEX 3/a-32 x ½ 

NUT HEX 15/3r32 x 9/16 

(101-394) 

(395-up) 

NUT KNURLED, GRATICULE, 10-32 x .515 x % 

NUT HEX %-32 x ½ x % 

NUT HEX 10-32 x % x 1/s 
NUT HEX 5-40 x ¼ or 3/ 16 W /SWITCH 

NUT HEX ¼-28 X % X %2 

NUT KEPS 6-32 x 5/ 16 

NUT HEX 8-32 x ½ x 23/ 64 (25W RESISTOR MTG.) 

NUT HEX 12-28 X 5/16 X %2 

NUT 12 SIDED, 1%r32 x %4 (SWITCH) 

NUT HEX 6-32 x 5/ 16 x .194 (5-1 OW RESISTOR MTG.) 

Parts list-Type RM 16 

Tektronix 
Part Number 

210-008 

210-009 

210-010 

210-011 

210-012 

210-013 

210-017 

210-020 

210-046 

210-201 

210-202 

210-203 

210-205 

210-206 

210-207 

210-228 

210-229 

426-053 

406-431 

426-058 

210-406 

210-407 

210-409 

210-410 

210-413 

210-414 

210-434 

210-444 

210-445 

210-449 

210-455 

210-457 

210-462 

210-467 

210-473 

210-478 
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Parts List-Type RM16 

8-18 

Mechanical Parts List (continued) 

NUT HEX %-32 X ½ X 11/16 

NUT SQUARE, 10-32 x 3/a 

NUT HEX 10-32 x % x 1/ 8 

PANEL, FRONT 

PLATE PLEXIGLAS, .100x2¼x 11/16 

PLATE ALUM., .050 x 35/a x 43/a 

PLATE SUB PANEL, FRONT 

PLATE ALUM., .063 x 611/ 16 x 169/ 16, LEFT SIDE 

PLATE ALUM., .063 x 611/16 x 169/ 16, RIGHT SIDE 

PLATE ALUM., .063 x 611/ 16 x 16¾, BACK 

PLATE PLEXIGLAS, .100 x 1 ½ x 2% W /8 RIVETS 

PLATE PLEXIGLAS, .100 x 3% x F/16 

PLATE PLEXIGLAS, .100 x 85/a x 17/i.6 

PLATE ALUM., DUST COVER (101-540) 

PLATE ALUM., DUST COVER (541-up) 

POST BINDING 5 WAY STEM & FLUTED CAP 

POST BINDING MET AL, SHORT 

RING LOCKING SWITCH 

RING FAN W /MTG. EARS 

ROD, EXTENSION, STEEL, 1/a x 513/ 16 

ROD SPACING, NYLON, ¼ x l15/16 TAP 4-40 BOTH ENDS 

ROD NYLON, 5/ 16 x 1 TAP 6-32 THRU 

ROD NYLON, 14 x ¾ TAP 4-40 THRU 

ROD DELRIN, 5/ 16 x5/a W/#44 CROSS HOLES 

ROD DELRIN, 5/ 16 x 19/ 16 W /FOUR #44 CROSS HOLES 

SCREW 4-40 x 3/ 16 BHS 

SCREW 4-40 x 5/ 16 BHS 

SCREW 4-40 x 1 FHS 

SCREW 4-40 x 5/ 16 PAN HS W /LOCKWASHER 

SCREW 4-40 x 5/ 16 FHS, PHILLIPS 

SCREW 6-32 x ¼ BHS 

SCREW 6-32 x 5/ 16 BHS 

SCREW 6-32 x 3/a BHS 

SCREW 6-32 x ¾ BHS 

SCREW 6-32 x ¾ FIL HS 

SCREW 6-32 x 5/ 16 PAN HS W /LOCKWASHER 

Tektronix 
Part Number 

210-494 

210-501 

210-564 

333-364 

386-642 

386-645 

386-663 

386-664 

386-665 

386-666 

386-729 

386-732 

386-733 

386-739 

387-095 

129-036 

129-053 

354-055 

354-065 

384-147 

384-541 

385-016 

385-107 

385-134 

385-138 

211-007 

211-011 

211-031 

211-033 

211-038 

211-504 

211-507 

211-510 

211-514 

211-532 

211-534 
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Mechanical Parts List (continued) 

SCREW 6-32 x 3/a TRUSS HS, PHILLIPS 

SCREW 6-32x 5/ 16 FHS, 100°, CSK, PHILLIPS 

SCREW 6-32 x 5/ 16 TRUSS HS, PHILLIPS 

SCREW 6-32 X 5/16 RHS 

SCREW 6-32 x ¾ TRUSS HS, PHILLIPS 

SCREW 6-32 x 1 ½ RHS, PHILLIPS 

SCREW 8-32 x 5/ 16 BHS 

SCREW 8-32 x 2¼ RHS 

SCREW 8-32 x 1 ¼ RHS 

SCREW 8-32 x l ¾ FIL HS 

SCREW 10-32 x 3/a FHS, 100° 

SCREW 10-32 x 2¼ HHS 

SCREW 10-32 x ½ RHS 

SCREW THREAD CUTTING, 6-32 x 3/a TRUSS HS, PHILLIPS 

SCREW 6-32 x 5/ 16 HHS, SLOTTED 

SCREW THREAD CUTTING, 6-32 x 5/ 16 PHS, PHILLIPS 

SCREW THREAD CUTTING, 6-32 x 5/ 16 FHS, 100°, CSK, PHILLIPS 

SCREW THREAD FORMING, 4-40 x ¼ PHS, PHILLIPS 

SCREW THREAD FORMING, 6-32 x 3/a THS 

SHIELD SOCKET ¾" I.D. 

SHIELD SOCKET 1%2" I.D. 

SHIELD TUBE 1 ¾ x 7/8 W /SPRING 

SHIELD TUBE 115/ 16 x 11/ 32 W /SPRING 

SHIELD TUBE 7 PIN, 2¼ HI 

SHIELD .040 x 2¾ x 1 ½ 

SHIELD 3" CRT 

SHIELD .040 x 1 % x 1 x 1, CALIB. 

SHIELD .040 x 17/8 x 3 x ½, TRIG. 

SHIELD .040 X 51/16 X 31/a, H. V. 

SHIELD .040 x l2%2 x 93/a x 119/ 32 , LOWER D. L. 

SHIELD .040 X l21/32 X 3%2 X 9½, UPPER D. L. 

SHOCKMOUNT, RUBBER, SOLID ROUND,½" DIA. 

SLIDE, CHASSIS TRAK, TILTLOCK 

SOCKET GRATICULE LAMP 

SOCKET STM7G 

Parts List-Type RM16 

Tektronix 
Part Number 

211-537 

211-538 

211-542 

211-543 

211-544 

211-553 

212-004 

212-014 

212-031 

212-037 

212-506 

212-515 

212-557 

213-041 

213-049 

213-054 

213-068 

213-088 

213-104 

337-004 

337-005 

337-007 

337-008 

337-128 

337-141 

337-185 

337-192 

337-193 

337-194 

337-201 

337-202 

348-008 

351-027 

136-001 

136-008 
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8-20 

Mechanical Parts List (continued) 

SOCKET STM7, SHIELDED 

SOCKET 7 PIN, W /0 CENTER PIN 

SOCKET STM8, GROUND 

SOCKET STM9G 

SOCKET STM9S 

SOCKET LIGHT, W / #14L RED JEWEL 

SOCKET 12 PIN CRT 

SPACER NYLON FOR CERAMIC STRIP 1/16 

SPACER NYLON FOR CERAMIC STRIP 3/ 16 

SPACER NYLON FOR CERAMIC STRIP 5/ 16 

SPOOL, ASS'Y of molded nylon 

STRIP BRASS .016 x 3/ 16 x 6 

STRIP POLYURETHANE 

STRIP CERAMIC ¾ x 4 NOTCHES, CLIP MOUNTED 

STRIP CERAMIC ¾ x 7 NOTCHES, CLIP MOUNTED 

STRIP CERAMIC ¾ x 9 NOTCHES, CLIP MOUNTED 

STRIP CERAMIC ¾ x 11 NOTCHES, CLIP MOUNTED 

STRIP CERAMIC 7/ 16 x 5 NOTCHES, CLIP MOUNTED 

STRIP CERAMIC ¾ x 1 NOTCH, CLIP MOUNTED 

TAG VOLT AGE RATING 

TAG S/N INSERT 

WASHER STEEL 6L x 3/a x .032 

WASHER STEEL 8S x 3/a x .032 

WASHER STEEL 1 OS x 7/ 16 x .036 

WASHER BRASS 25W RESISTOR CENTERING 

WASHER STEEL .390 x 9/ 16 x .020 

WASHER NEOPRENE 7/32 x % x %4 

Tektronix 
Part Number 

136-009 

136-010 

136-011 

136-015 

136-022 

136-047 

Use 136-081 

361-007 

361-008 

361-009 

214-210 

124-009 

124-050 

124-088 

124-089 

124-090 

124-091 

124-093 

124-100 

334-649 

334-679 

210-803 

210-804 

210-805 

210-809 

210-840 

210-844 
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EXPLODED VIEW 

RIEF. 

NO. 

Sl:RIAI./MODEI. NO. o 
T 

PART NO. 

1 333-0364-00 
2 386-0663-00 
3 214-0052-00 

211-0038-00 
210-0004-00 
210-0406-00 

4 366-0061-00 

213-0004-00 
5 367-0008-00 

6 212-0506-00 

7 131-0081-00 
8 337-0192-00 
9 129-0035-00 

355-0507-00 
200-0103-00 
210-0011-00 
210-0455-00 

10 200-0073-00 

11 210-0434-00 
12 212-0509-00 

13 331-0042-00 
14 210-0844-00 
15 426-0058-00 

16 211-0532-00 

17 352-0014-00 
18 366-0028-00 

213-0004-00 
19 262-0145-00 

260-0098-00 

210-0413-00 
210-0012-00 

Efl'. 

20 441-0183-00 101 
441-0355-00 860 

21 348-0002-00 
22 - - - - - -

210-0467-00 
210-0020-00 

DISC. 

859 

Y. DESCRIPTION 

1 PANEL, front, RM16 
1 PLATE, subpanel, front 
1 FASTENER, pawl right, w/stop 
- mounting hardware: (not included w/fastener) 
2 SCREW, 4-40 x 5/16 inch, FHS 
2 LOCKWASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

2 KNOB, gray 
- each knob includes: 
1 SCREW, set, 6-32 x 3/16 inch, HSS 
2 HANDLE, drawer, polished nickel 
- mounting hardware for each: (not included w/handle) 
2 SCREW, 10-32 x 3/8 inch, FHS 

3 CONNECTOR, coax., 1 contact 
1 SHIELD, calibrator 
3 POST, binding, assembly 
- each post includes: 
1 STEM, binding post adapter 
1 CAP, binding post, brass 
1 LOCKWASHER, internal, 1/4 inch 
1 NUT, hex, 1/4-28 x 3/8 x 3/32 inch 
1 COVER, graticule 
- mounting hardware: (not included w/cover) 
4 NUT, knurled, aluminum 
4 SCREW, 10-32 x 5/8 inch, BHS 

1 GRATICULE, 3 inches, 8 vertical x 10 horizontal 
4 WASHER, neoprene, 7/32 ID x 3/8 inch OD 
1 MOUNT, CRT, 3 inches, satin chrome 
- mounting hardware: (not included w/mount) 
4 SCREW, 6-32 x 3/4 inch, Fil HS 

1 HOLDER, fuse, w/hardware 
1 KNOB, black -- VOLTS, PEAK-TO-PEAK 
- knob includes: 
1 SCREW, set, 6-37 x 3/16 inch, HSS 
1 SWITCH, wired -- VOLTS, PEAK-TO-PEAK 
- switch includes: 
1 SWITCH, unwired -- VOLTS, PEAK-TO-PEAK 
- mounting hardware: (not included w/switch) 
1 NUT, hex, 3/8-32 x 1/2 inch 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 

1 CHASSIS, calibrator 
1 CHASSIS, calibrator 
1 GROMMET, rubber, 1/4 inch 
- CAPACITOR 
- mounting hardware: (not included w/capacitor) 
1 NUT, hex, 12-28 x 5/16 inch 
1 LOCKWASHER, internal, #12 

RM16 MECHANICAL 3 



REF. 

NO. PART NO. 

23 348-0004-00 
24 136-0010-00 

211-0033-00 
210-0004-00 
210-0406-00 

25 337-0004-00 
26 337-0007-00 
27 136-0022-00 

211-0033-00 
210-0004-00 
210-0406-00 

28 337-0005-00 
29 337-0008-00 
30 - - - - - -

210-0413-00 
210-0840-00 
210-0012-00 

31 366-0029-00 

213-0004-00 
32 366-0031-00 

213-0004-00 

SERIAL/MODEL NO. 

EFF. DISC. 

33 262-0144-00 101 
262-0479-00 890 

889 

260-0187-00 
406-0337-00 

211-0007-00 
210-0004-00 
210-0406-00 
214-0153-00 
124-0009-00 
210-0406-00 

210-0012-00 
210-0413-00 

34 136-0047-00 
35 260-0134-00 

4 

210-0473-00 
210-0902-00 
354-0055-00 
210-0414-00 

Q 
T 
Y. 

EXPLODED VIEW 

DESCRIPTION 

1 GROMMET, rubber, 3/8 inch 
1 SOCKET, 7 pin, w/out center pin 
- mounting hardware: (not included w/socket) 
2 SCREW, 4-40 x 5/16 inch, PHS w/lockwasher 
2 LOCK.WASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

1 SHIELD, socket, STS 129 
1 SHIELD, tube, 7/8 inch ID, w/spring 
l SOCKET, STM9S 
- mounting hardware: (not included w/socket) 
2 SCREW, 4-40 x 5/16 inch, PHS w/lockwasher 
2 LOCK.WASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

1 SHIELD, socket, STS 179 
1 SHIELD, tube, 1-1/32 inches ID, w/spring 
1 POT 
- mounting hardware: (not included w/pot) 
1 NUT, hex, 3/8-32 x 1/2 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 LOCK.WASHER, internal, 3/8 x 1/2 inch 

1 KNOB, black -- VOLTS/DIV. 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch, HSS 
1 KNOB, red -- VARIABLE 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch, HSS 
1 SWITCH, wired -- VOLTS/DIV. 
1 SWITCH, wired -- VOLTS/DIV. 
- each switch includes: 
1 SWITCH, unwired -- VOLTS/DIV. 
1 BRACKET, capacitor 
- mounting hardware: (not included w/bracket alone) 
2 SCREW, 4-40 x 3/16 inch, PHS 
2 LOCK.WASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 
8 FASTENER, snap, double pronged 
1 STRIP, brass 
2 NUT, hex, 4-40 x 3/16 inch 
- mounting hardware: (not included w/switch) 
1 LOCK.WASHER, internal, 3/8 x 1/2 inch 
1 NUT, hex, 3/8-32 x 1/2 inch 

1 SOCKET, light, w/red jewel 
1 SWITCH, toggle -- POWER ON 
- mounting hardware: (not included w/switch) 
1 NUT, switch, 15/32-32 x 5/64 inch, 12 sided 
1 WASHER, .470 ID x 21/32 inch OD 
1 RING, locking, switch 
1 NUT, hex, 15/32-32 x 9/16 inch 
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REF. 

NO. PART NO. 

36 366-0033-00 
- - - - - -
213-0004-00 
- - - - - -
- - - - - -
210-0413-00 
210-0840-00 
210-0012-00 
210-0207-00 

37 366-0033-00 
- - - - - -
213-0004-00 

38 260-0122-00 
- - - - - -
210-0413-00 
210-0840-00 
210-0012-00 

39 - - - - - -
- - - - - -
358-0010-00 
210-0013-00 
210-0494-00 

40 366-0033-00 
- - - - - -
213-0004-00 
- - - - - -
- - - - - -
210-0413-00 
210-0840-00 
210-0012-00 

41 366-0033-00 
- - - - - -
213-0004-00 
- - - - - -
- - - - - -
210-0413-00 
210-0840-00 
210-0012-00 

42 366-0033-00 
- - - - - -
213-0004-00 
- - - - - -
- - - - - -
210-0413-00 
210-0840-00 
210-0012-00 
210-0207-00 

Sl!:IUAL/MODEL NO. 

li:Ff. DISC. 

Q 
T 
Y. 

2 

1 
2 

EXPLODED VIEW 

KNOB, black -- POSITIONING 
each knob includes: 
SCREW, set, 6-32 x 3/16 inch, HSS 

POT 
- mounting hardware for each: (not included w/pot) 
1 NUT, hex, 3/8-32 x 1/2 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
l LUG, solder, pot plain 

1 KNOB, black -- INPUT AC-DC 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch, HSS 
1 SWITCH, unwired -- AC-DC 
- mounting hardware: (not included w/switch) 
1 NUT, hex, 3/8-32 x 1/2 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 

- POT 
- mounting hardware: (not included w/pot) 
1 BUSHING, aluminum, 3/8-32 x 9/16 inch 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
1 NUT, hex, 3/8-32 x 1/2 x 11/16 inch 

1 KNOB, black -- FOCUS 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch, HSS 
- POT 
- mounting hardware: (not included w/pot) 
l NUT, hex, 3/8-32 x 1/2 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 

1 KNOB, black -- INTENSITY 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch, HSS 
- POT 
- mounting hardware: (not included w/pot) 
l NUT, hex, 3/8-32 x 1/2 inch 
l WASHER, .390 ID x 9/16 inch OD 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 

1 KNOB, black -- SCALE ILLUM. 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch, HSS 
- POT 
- mounting hardware: (not included w/pot) 
l NUT, hex, 3/8-32 x 1/2 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
1 LUG, solder, pot plain 
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REF. 

NO. PART NO. 

43 366-0033-00 

213-0004-00 
262-0146-00 

260-0186-00 

210-0413-00 
210-0840-00 
210-0012-00 

44 366-0029-00 

213-0004-00 
45 366-0031-00 

213-0004-00 
46 262-0143-00 

47 

48 

260-0151-00 

210-0013-00 
210-0413-00 

366-0040-00 

213-0004-00 
366-0038-00 

213-0004-00 

49 262-0122-00 
262-0182-00 

260-0174-00 
260-0226-00 
384-0147-00 
376-0014-00 
337-0141-00 

210-0449-00 
210-0017-00 
212-0202-00 

348-0003-00 
50 - - - - - -

210-0413-00 
210-0012-00 

6 

210-0413-00 
210-0012-00 

SERIAL/MODEL NO. 

EFF. 

101 
364 

101 
364 

DISC. 

363 

363 

EXPLODED VIEW 

Q 
T 
Y. DESCRIPTION 

1 KNOB, black -- HORIZONTAL DISPLAY 
knob includes: 

1 
1 

SCREW, set, 6-32 x 3/16 inch, HSS 
SWITCH, wired -- HORIZONTAL DISPLAY 

- switch includes: 
1 SWITCH, unwired -- HORIZONTAL DISPLAY 
- mounting hardware: (not included w/switch) 
1 NUT, hex, 3/8-32 x 1/2 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 

1 KNOB, black -- TRIGGER SELECTOR 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch, HSS 
1 KNOB, red -- AUTO AC 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch, HSS 
1 SWITCH, wired -- TRIGGER SELECTOR 
- switch includes: 
1 SWITCH, unwired -- TRIGGER SELECTOR 
- mounting hardware: (not included w/switch) 
1 LOCKWASHER, internal, 3/8 x 11/16 inch 
1 NUT, hex, 3/8-32 x 1/2 inch 

1 KNOB, black -- TIME/DIV. 
knob includes: 

1 SCREW, set, 6-32 x 3/16 
1 KNOB, red -- VARIABLE 

knob includes: 
1 

1 
1 

SCREW, set, 6-32 x 3/16 

SWITCH, wired -- TIME/DIV. 
SWITCH, wired -- TIME/DIV. 

each switch includes: 

inch, HSS 

inch, HSS 

1 
1 
1 
1 
1 

SWITCH, unwired -- TIME/DIV. 
SWITCH, unwired -- TIME/DIV, 
ROD, extension 

2 
1 
1 

COUPLING, pot, wire 
SHIELD, switch 
mounting hardware: (not included w/shield alone) 
NUT, hex, 5-40 x 1/4 inch 
LOCKWASHER, spring, #5 
LUG, solder, SE6 

2 GROMMET, rubber, 5/16 inch 
- mounting hardware for pot: 
2 NUT, hex, 3/8-32 x 1/2 inch 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
- mounting hardware: (not included w/switch) 
1 NUT, hex, 3/8-32 x 1/2 inch 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
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RIEF. 

NO. 

SIEIUAI./MODIEI. NO. 

PART NO. 

51 214-0053-00 

211-0038-00 
210-0004-00 
210-0406-00 

52 366-0030-00 

213-0004-00 
53 366-0032-00 

213-0004-00 

210-0413-00 
210-0840-00 
210-0012-00 

EFF. 

54 129-0047-00 

129-0030-00 101 
129-0036-00 433 
358-0036-00 
210-0206-00 
220-0410-00 

55 136-0001-00 

56 
57 

211-0534-00 
210-0803-00 
210-0457-00 

124-0050-00 
337-0185-00 

212-0509-00 

58 343-0038-00 

211-0504-00 
210-0803-00 
210-0006-00 
210-0407-00 

59 212-0557-00 
210-0501-00 

60 337-0201-00 

211-0011-00 

61 406-0329-00 

211-0011-00 

432 

Q 
T 
Y. 

EXPLODED VIEW 

1 FASTENER, pawl left, w/stop 
- mounting hardware: (not included w/fastener) 
2 SCREW, 4-40 x 5/16 inch, FHS 
2 LOCKWASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

l KNOB, black -- TRIGGER LEVEL 
- knob includes: 
l SCREW, set, 6-32 x 3/16 inch, HSS 
l KNOB, red -- STABILITY 
- knob includes: 
l SCREW, set, 6-32 x 3/16 inch, HSS 
- POT 
- mounting hardware: (not included w/pot) 
l NUT, hex, 3/8-32 x 1/2 inch 
l WASHER, .390 ID x 9/16 inch OD 
l LOCKWASHER, internal, 3/8 x 1/2 inch 

3 POST, binding, assembly 
- each post includes: 
l POST, binding, stem & cap assembly 
l POST, binding, stem & fluted cap assembly 
l BUSHING, nylon, insulator 
1 LUG, solder, SElO, long 
l NUT, keps, 10-32 x 3/8 inch 
2 SOCKET, graticule light 
- mounting hardware for each: (not included w/socket) 
l SCREW, 6-32 x 5/16 inch, PHS w/lockwasher 
l WASHER, flat, 6L x 3/8 inch 
l NUT, keps, 6-32 x 5/16 inch 

1 STRIP, polyethylene 
1 SHIELD, cathode ray 
- mounting hardware: 
4 SCREW, 10-32 x 5/8 

foam, 1/16 x 3/4 x 9-7/8 
tube, 3 inches 
(not included w/shield) 

inch, BHS 

1 CLAMP, CRT socket, 1-7/16 inches, w/2 straps 
- mounting hardware: (not included w/clamp) 
4 SCREW, 6-32 x 1/4 inch, PHS 
4 WASHER, flat, 6L x 3/8 inch 
4 LOCKWASHER, internal, #6 
4 NUT, hex, 6-32 x 1/4 inch 

l SCREW, 10-32 x 1/2 inch, RHS 
1 NUT, square, 10-32 x 3/8 inch 
1 SHIELD, aluminum, lower delay line 
- mounting hardware: (not included w/shield) 
3 SCREW, 4-40 x 5/16 inch, BHS 

1 BRACKET, lower delay line 
- mounting hardware: (not included w/bracket) 
2 SCREW, 4-40 x 5/16 inch, BHS 

RM16 MECHANICAL 
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EXPLODED VIEW 

REF. 

NO. 
SERIAL/MODEL NO. o 

T 
PART NO. EFF. DISC. v. DESCRIPTION 

62 386-0733-00 

63 385-0107-00 
211-00ll-OO 

64 352-0013-00 
65 - - - - - -

210-0004-00 
210-0406-00 

66 337-0194-00 

67 384-0541-00 
2ll-0007-00 

68 406-0323-00 

210-0407-00 
210-0006-00 

69 - - - - - -

210-0407-00 
210-0006-00 

70 406-0321-00 101 
406-0602-00 860 

2ll-0507-00 
210-0006-00 
210-0407-00 

71 - - - - - -

210-0840-00 
210-0413-00 

72 441-0174-00 101 
441-0216-00 364 
441-0354-00 860 

2 ll-0538-00 
210-0457-00 
213-0049-00 
210-0803-00 

73 348-0005-00 
74 136-0015-00 

213-0044-00 

8 

859 

363 
859 

2 PLATE, plexiglas, 8-5/8 x 1-7/16 inches, delay line 
- mounting hardware for each: (not included w/plate) 
3 ROD, nylon, 1/4 x 3/4 inch 
3 SCREW, 4-40 x 5/16 inch, BHS 

6 HOLDER, coil form 
- TRANSFORMER 
- mounting hardware: (not included w/transformer) 
2 LOCKWASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

l SHIELD, high voltage 
- mounting hardware: (not included w/shield) 
2 ROD, spacing, 1/4 x 1-15/16 inches 
5 SCREW, 4-40 x 3/16 inch, PHS 

l BRACKET, aluminum, 1-13/16 x 7-7/8 x 2-1/2 inches 
- mounting hardware: (not included w/bracket) 
6 NUT, hex, 6-32 x 1/4 inch 
3 LOCKWASHER, internal, #6 

- CAPACITOR 
- mounting hardware: (not included w/capacitor) 
2 NUT, hex, 6-32 x 1/4 inch 
2 LOCKWASHER, internal, #6 

l BRACKET, aluminum, pot 
l BRACKET, aluminum, pot 
- mounting hardware for each: (not included w/bracket) 
2 SCREW, 6-32 x 5/16 inch, PHS 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

2 POT 
- mounting hardware for each: (not included w/pot) 
l WASHER, .390 ID x 9/16 inch OD 
l NUT, hex, 3/8-32 x 1/2 inch 

l CHASSIS, indicator 
l CHASSIS, indicator 
l CHASSIS, indicator 
- mounting hardware for each: (not included w/chassis) 
6 SCREW, 6-32 x 5/16 inch, FHS 
7 NUT, keps, 6-32 x 5/16 inch 
5 SCREW, 6-32 x 5/16 inch, HHS 
5 WASHER, flat, 6L x 3/8 inch 

1 GROMMET, rubber, 1/2 inch 
15 SOCKET, STM9G 
- mounting hardware for each: (not included w/socket) 
2 SCREW, thread forming, 5-32 x 3/16 inch, PHS 

RM16 MECHANICAL 



EXPLODED VIEW 

Rl::f. 

NO. 
SEIUAL/MODEI. NO. o 

T 
PART NO. 

75 337-0193-00 

211-0507-00 

76 348-0004-00 
77 - - - - - -

210-0207-00 
210-0413-00 
210-0012-00 

78 386-0642-00 

385-0016-00 
210-0202-00 
211-0507-00 

79 - - - - - -

211-0011-00 
210-0004-00 
210-0406-00 

80 - - - - - -

210-0455-00 
210-0011-00 

81 386-0729-00 

82 385-0107-00 
211-0011-00 

83 386-0732-00 

385-0107-00 
211-0011-00 

84 352-0013-00 
85 406-0326-00 

211-0011-00 

86 337-0202-00 

211-0007-00 

EFF. 

87 - - - - - - 101 

210-0410-00 101 
210-0805-00 101 
210-0009-00 101 

DISC. 

447 

447 
447 
447 

Y. DESCRIPTION 

1 SHIELD, aluminum, trigger selector 
- mounting hardware: (not included w/shield) 
2 SCREW, 6-32 x 5/16 inch, PHS 

4 GROMMET, rubber, 3/8 inch 
- POT 
- mounting hardware: (not included w/pot) 
1 LUG, solder, pot plain 
1 NUT, hex, 3/8-32 x 3/8 inch 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 

1 PLATE, plexiglas, 2-1/4 x 11/16 inch, gain adjust 
- mounting hardware: (not included w/plate) 
2 ROD, nylon, 5/16 x 1 inch 
2 LUG, solder, SE6 w/2 wire holes 
4 SCREW, 6-32 x 5/16 inch, PHS 

- CAPACITOR 
- mounting hardware: (not included w/capacitor) 
2 SCREW, 4-40 x 5/16 inch, BHS 
2 LOCKWASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

- POT 
- mounting hardware: (not included w/pot) 
1 NUT, hex, 1/4-28 x 3/8 x 3/32 inch 
1 LOCKWASHER, internal, 1/4 inch 

1 PLATE, plexiglas, 1-1/2 x 2-5/8 inches, load rest 
- mounting hardware: (not included w/plate) 
2 ROD, nylon, 1/4 x 3/4 inch 
4 SCREW, 4-40 x 5/16 inch, BHS 

1 PLATE, plexiglas, 3-3/8 x 1-7/16 inches, upper delay line 
- mounting hardware: (not included w/plate) 
2 ROD, nylon, 1/4 x 3/4 inch 
4 SCREW, 4-40 x 5/16 inch, BHS 

2 HOLDER, nylon, coil form 
1 BRACKET, 1-5/8 x 8-5/16 x 7/16 inch, upper delay line 
- mounting hardware: (not included w/bracket) 
2 SCREW, 4-40 x 5/16 inch, BHS 

1 SHIELD, 1-21/32 x 3-9/32 x 9-1/2 inches, upper delay line 
- mounting hardware: (not included w/shield) 
3 SCREW, 4-40 x 3/16 inch, PHS 

- SELENIUM RECTIFIER (See Page 15) 
- mounting hardware: (not included w/selenium rectifier) 
1 NUT, hex, 10-32 x 5/16 inch 
1 WASHER, 10S x 7/16 inch 
1 LOCKWASHER, external, #10 
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REF. 

NO. 

SERIAL/MODEL NO. 

PART NO. 

88 343-0036-00 

214-0012-00 
211-0504-00 
210-0006-00 
210-0407-00 

89 136-0009-00 

211-0033-00 
210-0004-00 
210-0201-00 
210-0406-00 

90 337-0007-00 
91 348-0002-00 
92 136-0008-00 

213-0044-00 

EFF. 

93 343-0015-00 101 

214-0012-00 101 
211-0504-00 101 
210-0006-00 101 
210-0407-00 101 

94 343-0006-00 

211-0507-00 
210-0202-00 
210-0006-00 
210-0407-00 
214-0012-00 

95 - - - - - -

211-0544-00 
210-0478-00 
210-0202-00 
211-0507-00 

96 - - - - - -

212-0014-00 
210-0601-00 
210-0205-00 
210-0409-00 

97 406-0341-00 

10 

211-0538-00 
210-0457-00 

DISC. 

154X 

154X 
154X 
154X 
154X 

Q 
T 
Y. 

EXPLODED VIEW 

DESCRIPTION 

1 CLAMP, stainless steel, 1/2 x 3/4 inch 
- mounting hardware: (not included w/clamp) 
1 BOLT, spade, 6-32 x 3/8 inch 
1 SCREW, 6-32 x 1/4 inch, PHS 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

1 SOCKET, STM7, shielded 
- mounting hardware: (not included w/socket) 
2 SCREW, 4-40 x 5/16 inch, PHS w/lockwasher 
1 LOCKWASHER, internal, #4 
1 LUG, solder, SE4 
2 NUT, hex, 4-40 x 3/16 inch 

1 SHIELD, tube, 7/8 inch ID, w/spring 
5 GROMMET, rubber, 1/4 inch 
6 SOCKET, STM7G 
- mounting hardware for each: (not included w/socket) 
2 SCREW, thread forming, 5-32 x 3/16 inch 

1 CLAMP, stainless steel, 1/2 inch ID 
- mounting hardware: (not included w/clamp) 
1 BOLT, spade, 6-32 x 3/8 inch 
1 SCREW, 6-32 x 1/4 inch, BHS 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

1 CLAMP, cable, 1/2 inch, plastic 
- mounting hardware: (not included w/clamp) 
1 SCREW, 6-32 x 5/16 inch, PHS 
1 LUG, solder, SE6, w/2 wire holes 
2 LOCKWASHER, internal, #6 
3 NUT, hex, 6-32 x 1/4 inch 
1 BOLT, spade, 6-32 x 3/8 inch 

3 RESISTOR 
- mounting hardware for each: (not included w/resistor) 
1 SCREW, 6-32 x 3/4 inch, THS 
1 NUT, hex, resistor mounting 
1 LUG, solder, SE6, w/2 wire holes 
1 SCREW, 6-32 x 5/16 inch, PHS 

1 RESISTOR 
- mounting hardware: (not included w/resistor) 
1 SCREW, 8-32 x 2-1/4 inches, RHS 
2 EYELET, brass, tapered barrel 
1 LUG, solder, SE8 
1 NUT, hex, 8-32 x 5/16 inch 

1 BRACKET, aluminum, pot 
- mounting hardware: (not included w/bracket) 
2 SCREW, 6-32 x 5/16 inch, FHS 
2 NUT, keps, 6-32 x 5/16 inch 
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REF. 

NO. 

SERIAL/MODEL NO. 

PART NO. 

98 - - - - - -

99 386-0253-00 
211-0534-00 
210-0006-00 
210-0407-00 

EFF. 

100 385-0076-00 101 

211-0507-00 101 

385-0138-00 820 

213-0054-00 820 

101 385-0073-00 101 

211-0538-00 101 

385-0134-00 820 

213-0068-00 820 

102 136-0008-00 
103 337-0004-00 

211-0033-00 
210-0004-00 
210-0406-00 

104 337-0128-00 
105 337-0005-00 

211-0033-00 
210-0004-00 
210-0406-00 

106 - - - - - -

107 386-0255-00 
211-0534-00 
210-0006-00 
210-0407-00 

108 - - - - - -

386-0252-00 
211-0534-00 
210-0006-00 
210-0407-00 

109 200-0357-00 
110 348-0006-00 

DISC. 

819 

819 

819 

819 

Q 
T 
Y. 

EXPLODED VIEW 

- CAPACITOR 

DESCRIPTION 

- mounting hardware: (not included w/capacitor) 
1 PLATE, flange capacitor mounting 
2 SCREW, 6-32 x 5/16 inch, PHS w/lockwasher 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

1 ROD, nylon, 5/16 x 1-5/8 inches 
- mounting hardware: (not included w/rod) 
1 SCREW, 6-32 x 5/16 inch, PHS 

1 ROD, delrin, 5/16 x 1-9/16 inches 
- mounting hardware: (not included w/rod) 
1 SCREW, thread forming, 6-32 x 5/16 inch, PHS 

1 ROD, nylon, 5/16 x 3/4 inch long 
- mounting hardware: (not included w/rod) 
1 SCREW, thread forming, 6-32 x 5/16 inch, FHS 

1 ROD, delrin, 5/16 x 5/8 inch 
- mounting hardware: (not included w/rod) 
1 SCREW, thread forming, 6-32 x 5/16 inch, FHS 

7 SOCKET, STM7G 
1 SHIELD, socket, STS129 
- mounting hardware: (not included w/shield) 
2 SCREW, 4-40 x 5/16 inch, PHS w/lockwasher 
2 LOCKWASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

1 SHIELD, tube, 2-1/4 inches high 
1 SHIELD, socket, STS 179 
- mounting hardware: (not included w/shield) 
2 SCREW, 4-40 x 5/16 inch, PHS w/lockwasher 
2 LOCKWASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

- CAPACITOR 
- mounting hardware: (not included w/capacitor) 
1 PLATE, flange capacitor mounting 
2 SCREW, 6-32 x 5/16 inch, PHS w/lockwasher 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

- CAPACITOR 
- mounting hardware: (not included w/capacitor) 
1 PLATE, flange capacitor mounting 
2 SCREW, 6-32 x 5/16 inch, PHS w/lockwasher 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

l COVER, polyethylene, black 
1 GROMMET, rubber, 3/4 inch 
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REF. 

NO. 
SERIAL/MODEL NO. 

PART NO. 

111 - - - - - -

213-0054-00 

112 - - - - - -

213-0035-00 

113 348-0012-00 
114 348-0003-00 

EFF. 

115 441-0171-00 101 
441-0217-00 364 

211-0538-00 
210-0457-00 
211-0507-00 
213-0049-00 

116 - - - - - -

117 212-0515-00 
210-0812-00 
210-0445-00 
210-0010-00 
210-0564-00 

118 386-0645-00 

119 136-0011-00 

211-0538-00 
210-0006-00 
210-0407-00 

120 - - - - - - 101 

210-0410-00 101 
210-0805-00 101 
210-0009-00 101 

121 406-0313-00 101 

211-0507-00 101 
210-0006-00 101 
210-0407-00 101 

122 - - - - - - 101 

210-0410-00 101 
210-0805-00 101 
210-0009-00 101 

12 

DISC. 

363 

363 

363 
363 
363 

363X 

363X 
363X 
363X 

363 

363 
363 
363 

Q 
T 
Y. 

EXPLODED VIEW 

1 COIL 

DESCRIPTION 

- mounting hardware: (not included w/coil) 
1 SCREW, thread forming, 6-32 x 5/16 inch, PHS 

5 COIL 
- mounting hardware for each: (not included w/coil) 
1 SCREW, thread forming, 4-40 x 1/4 inch 

1 GROMMET, rubber, 5/8 inch 
1 GROMMET, rubber, 5/16 inch 
1 CHASSIS, power 
1 CHASSIS, power 
- mounting hardware: (not included w/chassis) 
6 SCREW, 6-32 x 5/16 inch, FHS 
2 NUT, keps, 6-32 x 5/16 inch 
3 SCREW, 6-32 x 5/16 inch, PHS 
5 SCREW, 6-32 x 5/16 inch, HHS 

- TRANSFORMER 
- mounting hardware: (not included w/transformer) 
4 SCREW, 10-32 x 2-1/4 inches, Hex HS 
4 WASHER, fiber, #10 
4 NUT, hex, 10-32 x 3/8 inch 
4 LOCKWASHER, internal, #10 
4 NUT, hex, 10-32 x 3/8 inch 
1 PLATE, transformer mounting 

1 SOCKET, STM8, ground 
- mounting hardware: (not included w/socket) 
1 SCREW, 6-32 x 5/16 inch, FHS 
1 LOCKWASHER, internal, #6 
1 NUT, hex, 6-32 x 1/4 inch 

2 SELENIUM RECTIFIER (See Page 15) 
- mounting hardware for each: (not included w/rectifier) 
1 NUT, hex, 10-32 x 5/16 inch 
1 WASHER, lOS x 7/16 inch 
1 LOCKWASHER, external, #10 

1 BRACKET, aluminum, selenium rectifier mounting 
- mounting hardware: (not included w/bracket) 
2 SCREW, 6-32 x 5/16 inch, PHS 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

l SELENIUM RECTIFIER (See Page 15) 
- mounting hardware: (not included w/selenium rectifier) 
1 NUT, hex, 10-32 x 5/16 inch 
l WASHER, lOS x 7/16 inch 
1 LOCKWASHER, external, #10 

RM16 MECHANICAL 



REF. 
NO. 

SERIAL/MODE!. NO. 

PART NO. l:FF. 

123 406-0322-00 101 
211-0507-00 101 
210-0006-00 101 
210-0407-00 101 

124 - - - - - -

212-0037-00 
210-0008-00 
210-0809-00 
210-0462-00 
212-0004-00 
210-0206-00 

125 - - - - - -

212-0037-00 
210-0008-00 
210-0809-00 
210-0462-00 
212-0004-00 

126 260-0120-00 

211-0504-00 
210-0006-00 
210-0407-00 

127 - - - - - -

128 386-0254-00 
211-0543-00 
210-0006-00 
210-0407-00 
200-0362-00 

219 386-0739-00 101 
387-0095-00 541 

211-0507-00 

130 386-0664-00 

211-0538-00 
210-0457-00 

131 386-0665-00 

211-0538-00 
210-0457-00 

DISC. 

363X 
363X 
363X 
363X 

540 

Q 
1 
Y. 

EXPLODED VIEW 

DESCRIPTION 

1 BRACKET, aluminum, selenium rectifier mounting 
2 SCREW, 6-32 x 5/16 inch, PHS 
2 LOCK.WASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

- RESISTOR 
- mounting hardware: (not included w/resistor) 
l SCREW, 8-32 x 1-3/4 inches, Fil HS 
1 LOCK.WASHER, internal, #8 
l WASHER, resistor centering 
1 NUT, hex, resistor mounting 
1 SCREW, 8-32 x 5/16 inch, PHS 
l LUG, solder, SElO, long 

- RESISTOR 
- mounting hardware: (not included w/resistor) 
l SCREW, 8-32 x 1-3/4 inches, Fil HS 
1 LOCKWASHER, internal, #8 
l WASHER, resistor centering 
1 NUT, hex, resistor mounting 
1 SCREW, 8-32 x 5/16 inch, PHS 

l SWITCH, thermal cut-out 
- mounting hardware: (not included w/switch) 
2 SCREW, 6-32 x 1/4 inch, PHS 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

2 CAPACITOR 
- mounting hardware for each: (not included w/capacitor) 
1 PLATE, fiber, large capacitor 
2 SCREW, 6-32 x 5/16 inch, RHS 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 
1 COVER, polyethylene, black 

2 PLATE, aluminum, dust cover 
2 PLATE, aluminum, dust cover 
- mounting hardware for each: (not included w/plate) 
4 SCREW, 6-32 x 5/16 inch, PHS 

1 PLATE, aluminum, left side 
- mounting hardware: (not included w/plate) 
3 SCREW, 6-32 x 5/16 inch, FHS 
3 NUT, keps, 6-32 x 5/16 inch 

1 PLATE, aluminum, right side 
- mounting hardware: (not included w/plate) 
3 SCREW, 6-32 x 5/16 inch, FHS 
3 NUT, keps, 6-32 x 5/16 inch 
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REF. 

NO. 

SERIAL/MODEL NO. 

PART NO. EFF. DISC. 

132 351-0027-00 

133 212-0023-00 
210-0008-00 
210-0409-00 

134 386-0666-00 

135 211-0507-00 
210-0457-00 

136 147-0021-00 

210-0008-00 
210-0409-00 

137 348-0008-00 
138 406-0431-00 

210-0008-00 
210-0409-00 

139 369-0011-00 
140 354-0065-00 

141 213-0041-00 

142 33~-0649-00 

213-0088-00 

143 378-0017-00 
144 380-0011-00 101 

380-0019-00 541 

145 211-0507-00 

146 131-0094-00 101 

213-0041-00 101 

131-0102-00 366 
------
129-0041-00 
200-0185-00 
210-0003-00 
210-0551-00 
211-0015-00 
214-0078-00 
377-0041-00 
386-0933-00 
------
211-0542-00 366 
210-0006-00 366 
210-0407-00 366 

14 

540 

365 

365 

Q 
T 
Y. 

EXPLODED VIEW 

DESCRIPTION 

l SLIDE, chassis track, 1 pair, left and right 
- slide includes: 

12 SCREW, 8-32 x 3/8 inch, PHS 
12 LOCKWASHER, internal, #8 
12 NUT, hex, 8-32 x 5/16 inch 

1 PLATE, aluminum, back 
- mounting hardware: (not included w/plate) 
4 SCREW, 6-32 x 5/16 inch, PHS 
4 NUT, keps, 6-32 x 5/16 inch 

1 MOTOR, fan, AC, 110 volt, 2770 RPM, 35 watt 
- motor includes: 
2 SCREW, 8-32 x 1 inch, RHS 
2 LOCKWASHER, internal, #8 
2 NUT, hex, 8-32 x 5/16 inch 
- mounting hardware: (not included w/motor) 
3 SHOCKMOUNT, rubber, 1/2 x 1/2 inch 
l BRACKET, aluminum, motor (not shown) 
3 LOCKWASHER, internal, #8 
3 NUT, hex, 8-32 x 5/16 inch 

l FAN, 4-1/2 inches, clockwise 
1 RING, aluminum, fan 
- mounting hardware: (not included w/ring) 
4 SCREW, thread forming, 6-32 x 3/8 inch, THS 

1 TAG, voltage rating, 117 V 
- mounting hardware: (not included w/tag) 
2 SCREW, thread forming, 4-40 x 1/4 inch, PHS 

l FILTER, air, 6-1/2 x 6-1/2 x 1 inch 
1 HOUSING, aluminum, air filter 
l HOUSING, aluminum, air filter 
- mounting hardware: (not included w/housing) 
4 SCREW, 6-32 x 5/16 inch, PHS 

1 CONNECTOR, chassis mount 
- mounting hardware: (not included w/connector) 
2 SCREW, thread forming, 6-32 x 3/8 inch, THS 

1 CONNECTOR, chassis mount, 3 wire 
- connector includes: 
1 POST, ground 
l COVER, motor base 
2 LOCKWASHER, external, tt4 
2 NUT, hex, 4-40 x 1/4 inch 
1 SCREW, 4-40 x 1/2 inch, RHS 
2 PIN, connecting 
1 INSERT, black urea 
l PLATE, motor base 
- mounting hardware: (not included w/connector) 
2 SCREW, 6-32 x 5/16 inch, THS 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 
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CABLE HARNESS & CERAMIC STRIP DETAIL 

?"" 

I I I I 
I 
I 

REF. 

NO. 

SEIUAL/MODEI. NO. 

PART NO. EFF. 

1 124-0012-00 101 

210-0002-00 101 
210-0405-00 101 
210-0850-00 101 
124-0088-00 450 

2 
3 

4 

355-0046-00 450 

361-0009-00 450 

179-0200-00 
179-0190-00 
179-0228-00 
124-0016-00 

210-0002-00 

101 
364 
101 

101 

DISC. 

449 

449 
449 
449 

363 

449 

449 

CALIBRATOR CHASSIS 

II 11 ~ 
POWER CHASSIS 

INDICATOR CHASSIS 

I 
·:-.:::.:::-

kl 
I® 

Q 
T 
Y. 

I ..... 

I 
I 

I 

i I H 

J 

17 

• •• 

I I ~ 
DESCRIPTION 

3 STRIP, ceramic, 3/4 inch x 4 notches 

0 

® 

- mounting hardware for each: (not included w/strip) 
2 LOCKWASHER, internal, #2 
2 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, flat, #2 
3 STRIP, ceramic, 3/4 inch x 4 notches 

each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon 

1 CABLE HARNESS 
1 
1 
2 

2 

CABLE HARNESS, power 
CABLE HARNESS, power 
STRIP, ceramic, 3/4 inch x 
mounting hardware for each: 
LOCKWASHER, internal, #2 

RM16 MECHANICAL 

11 notches 
(not included w/strip) 
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CABLE HARNESS & CERAMIC STRIP DETAIL 

REF. 

NO. 

SERIAL/MODEL NO. 

PART NO. EFIF. DISC. 

210-0405-00 101 
210-0850-00 101 
124-0091-00 450 

355-0046-00 450 

361-0009-00 450 

5 124-0066-00 101 

210-0002-00 101 
210-0405-00 101 
210-0050-00 101 
124-0090-00 450 

355-0046-00 450 

361-0009-00 450 

6 124-0014-00 101 

210-0002-00 101 
210-0405-00 101 
210-0050-00 101 
124-0089-00 450 

355-0046-00 

361-0009-00 

7 124-0014-00 364 

355-0046-00 364 

361-0009-00 364 

8 124-0088-00 364 

355-0046-00 364 

361-0009-00 364 

9 124-0014-00 364 

355-0046-00 364 

361-0009-00 364 

10 124-0012-00 101 

16 

210-0002-00 101 
210-0405-00 101 
210-0050-00 101 
124-0088-00 450 

355-0046-00 450 

361-0009-00 450 

449 
449 

449 

449 
449 
449 

449 

449 
449 
449 

449 

449 
449 
449 

Q 
T 
Y. DESCRIPTION 

2 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, flat, #2 
2 STRIP, ceramic, 3/4 inch x 11 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon 

6 STRIP, ceramic, 3/4 inch x 9 notches 
- mounting hardware for each: (not included w/strip) 
2 LOCKWASHER, internal, #2 
2 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, flat, #2 
6 STRIP, ceramic, 3/4 inch x 9 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon 

6 STRIP, ceramic, 3/4 inch x 7 notches 
- mounting hardware for each: (not included w/strip) 
2 LOCKWASHER, internal, #2 
2 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, flat, #2 
6 STRIP, ceramic, 3/4 inch x 7 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon 

3 STRIP, ceramic, 3/4 inch x 7 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon 

1 STRIP, ceramic, 3/4 inches 4 notches 
- strip includes: 
2 STUD, nylon 
- mounting hardware: (not included w/strip) 
2 SPACER, nylon 

1 STRIP, ceramic, 3/4 inch x 7 notches 
- strip includes: 
2 STUD, nylon 
- mounting hardware: (not included w/strip) 
2 SPACER, nylon 

1 STRIP, ceramic, 3/4 inch x 4 notches 
- mounting hardware: (not included w/strip) 
2 LOCKWASHER, internal, #2 
2 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, flat, #2 
1 STRIP, ceramic, 3/4 inch x 4 notches 
- strip includes: 
2 STUD, nylon 
- mounting hardware: (not included w/strip) 
2 SPACER, nylon 
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CABLE HARNESS & CERAMIC STRIP DETAIL 

R.11:1'. 

NO. 

SERIAL/MODEL NO. 

PART NO. l:l'f. 

11 179-0193-00 101 
179-0281-00 364 
179-0500-00 860 

12 179-0201-00 
13 179-0202-00 
14 124-0012-00 101 

210-0002-00 101 
210-0405-00 101 
210-0050-00 101 
124-0088-00 450 

355- 0046..00 450 

361-0009-00 450 

15 129-0009-00 101 

210-0002-00 101 
210-0405-00 101 
210-0050-00 101 
124-0100-00 450 

355-0046-00 450 

361-0009-00 

16 124-0060-00 101 

210-0002-00 101 
210-0405-00 101 
210-0050-00 101 
124-0095-00 450 

355-0046-00 450 

361-0008-00 450 

17 124-0014-00 101 

210-0002-00 101 
210-0405-00 101 
210-0050-00 101 
124-0089-00 450 

355-0046-00 450 

361-0009-00 450 

18 124-0066-00 101 

210-0002-00 101 
210-0405-00 101 
210-0050-00 101 
124-0090-00 450 

355-0046-00 450 

361-0009-00 450 

DISC. 

363 
859 

449 

449 
449 
449 

449 

449 
449 
449 

449 

449 
449 
449 

449 

449 
449 
449 

449 

449 
449 
449 

0 
T 
Y. DIESCIUPTION 

1 CABLE HARNESS, indicator 
l CABLE HARNESS, indicator 
1 CABLE HARNESS, indicator 
1 CABLE HARNESS, indicator, 110 V 
l CABLE HARNESS, preamplifier 
4 STRIP, ceramic, 3/4 inch x 4 notches 
- mounting hardware for each: (not included w/strip) 
2 LOCKWASHER, internal, #2 
2 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, flat, #2 
4 STRIP, ceramic, 3/4 inch x 4 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon 

5 POST, connecting, 1/2 x 5/16 inch, l notch 
- mounting hardware for each: (not included w/post) 
1 LOCKWASHER, internal, #2 
1 NUT, hex, 2-56 x 3/16 inch 
1 WASHER, flat, #2 
5 STRIP, ceramic, 3/4 inch x 1 notch 
- each strip includes: 
1 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
1 SPACER, nylon 

1 STRIP, ceramic, 7/16 inch x 5 notches 
- mounting hardware: (not included w/strip) 
2 LOCKWASHER, internal, #2 
2 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, flat, #2 
1 STRIP, ceramic, 7/16 inch x 5 notches 
- strip includes: 
2 STUD, nylon 
- mounting hardware: (not included w/strip) 
2 SPACER, nylon 

10 STRIP, ceramic, 3/4 inch x 7 notches 
- mounting hardware for each: (not included w/strip) 
2 LOCKWASHER, internal, #2 
2 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, flat, #2 

10 STRIP, ceramic, 3/4 inch x 7 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon 

12 STRIP, ceramic, 3/4 inch x 9 notches 
- mounting hardware for each: (not included w/strip) 
2 LOCKWASHER, internal, #2 
2 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, flat, #2 

12 STRIP, ceramic, 3/4 inch x 9 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon 
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ACCESSORIES 

REF. SERIAL/MODEL NO. Q 

NO. PART NO. EFF. DISC. 
T 
Y. DESCRIPTION 

1 070-0087-00 101 446 1 MANUAL, instruction 
070-0208-00 447 1 MANUAL, instruction 

2 010-0338-00 1 PROBE, P6026 probe attenuator, lOX 
3 013-0004-00 1 ADAPTER, A510, binding post 
4 103-0013-00 X366 1 ADAPTER, power cord, 3 wire to 2 wire 
5 161-0001-00 101 365 1 CORD, power, 18 guage, 2 conductor, 8 feet w/male & female 

161-0010-00 366 1 CORD, power, 16 guage, 8 feet, 3 wire w/male & female 
6 378-0509-00 1 FILTER, plexiglas, 3-5/16 x 3-9/16 inches 
7 351-0017-00 1 TRACK, slide-out, stationary 
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2 

REF. 

NO. PART NO. 

1 367-0008-00 

212-0506-00 

2 129-0035-00 

355-0507-00 
200-0103-00 
210-0011-00 
210-0455-00 

3 131-0081-00 
4 366-0028-00 

213-0004-00 
262-0145-00 

260-0098-00 

210-0413-00 

® @ 

SERIAL/MODEL NO. a 
T 

EFF. DISC. Y. 

FRONT 

2 HANDLE, drawer 

DESCRIPTION 

- mounting hardware for each: (not included w/handle) 
2 SCREW, 10-32 x 3/8 inch FHS 

3 POST, binding, assembly 
each post includes: 

1 
1 

STEM, adapter 
CAP 

1 LOCKWASHER, internal, 1/4 inch 
1 NUT, hex, 1/4-28 x 3/8 inch 
3 CONNECTOR, 1 contact, female, UHF 
1 KNOB, large black -- CALIBRATOR 

knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 SWITCH, wired -- CALIBRATOR 

switch includes: 
1 SWITCH, unwired -- CALIBRATOR 
- mounting hardware: (not included w/switch) 
1 NUT, hex, 3/8-32 x 1/2 inch 

RSl 6 Mechanical 



FRONT 

REF. 

NO. 

SERIAL/MODEi. NO. o 
T 

fii'ART NO. El'I'. DISC. Y. DESCRIPTION 

5 136-0047-00 

210-0459-00 
6 260-0134-00 

210-0414-00 
354-0055-00 
210-0902-00 
210-0473-00 

7 352-0014-00 
8 200-0073-00 

210-0844-00 
210-0434-00 

9 331-0042-00 
10 333-0428-00 

386-0787-00 
11 366-0030-00 

213-0004-00 
12 366-0032-00 

213-0004-00 

210-0207-00 
210-0012-00 
210-0413-00 

13 129-0030-00 101 
129-0036-00 143 

358-0036-00 
210-0010-00 
210-0206-00 
210-0445-00 

14 ~66-0038-00 

213-0004-00 

142 

1 SOCKET, light 
- socket includes: 
1 NUT, hex, 5/16-32 x 1/2 inch 
1 SWITCH, toggle -- POWER ON 
- mounting hardware: (not included w/switch) 
1 NUT, hex, 15/32-32 x 9/16 inch 
1 RING, locking, switch 
1 WASHER, .470 ID x 21/32 inch OD 
1 NUT, switch, 15/32-32 x 5/64 inch, 12 sided 

1 HOLDER, fuse (w/cap & nut) 
l COVER, graticule 
- mounting hardware: (not included w/cover) 
4 WASHER, neoprene 
4 NUT, graticule 

1 GRATICULE, 3 inch 
1 PANEL, front, indicator 
1 PLATE, front subpanel 
1 KNOB, large black -- TRIGGERING LEVEL 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 KNOB, small red -- STABILITY 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 POT 
- mounting hardware: (not included w/pot) 
1 LUG, solder, 3/8 inch 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
l NUT, hex, 3/8-32 x 1/2 inch 

3 POST, binding 
3 POST, binding 
- mounting hardware for each: (not included w/post) 
1 BUSHING, binding post 
1 LOCKWASHER, internal, #10 
1 LUG, solder, SElO 
2 NUT, hex, 10-32 x 3/8 inch 

1 KNOB, small red -- VARIABLE 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 

RSl 6 Mechanical 3 



4 

FRONT 

SERIAL/MODEL NO. Q 
T 

REF. 

NO. PART NO. EFF. DISC. y_ DESCRIPTION 

15 1366-0040-00 

213-0004-00 
262-0182-00 

260-0226-00 
384-0147-00 
376-0014-00 
337-0141-00 

210-0449-00 
210-0017-00 
210-0202-00 

M8-0003-00 

210-0413-00 
210-0012-00 

210-0012-00 
210-0413-00 

16 l366-0033-00 

213-0004-00 

1210-0207-00 
210-0012-00 
210-0840-00 
210-0413-00 

17 1352-0008-00 

211-0031-00 
210-0406-00 

18 366-0031-00 

213-0004-00 

1 KNOB, large black -- TIME/DIV. 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 SWITCH, wired -- TIME/DIV. 
- switch includes: 
1 SWITCH, unwired -- TIME/DIV. 
1 ROD, extension 
1 COUPLING, pot 
1 SHIELD, switch 
- mounting hardware: (not included w/shield alone) 
2 NUT, hex, .5-40 x 1/4 inch 
1 LOCKWASHER, spring, #5 
1 LUG, solder, SE6 

2 
1 

GROMMET, 5/16 inch 
POT 

- mounting hardware: (not included w/pot alone) 
2 NUT, hex, 3/8-32 x 1/2 inch 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
- mounting hardware: (not included w/switch) 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
1 NUT, hex, 3/8-32 x 1/2 inch 

2 KNOB, small black -- POSITIONING 
- each knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
2 POT 
- mounting hardware for each: (not included w/pot) 
1 LUG, solder, 3/8 inch 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 NUT, hex, 3/8-32 x 1/2 inch 

3 HOLDER, neon bulb, single 
- mounting hardware for each: (not included w/holder) 
1 SCREW, 4-40 x 1 inch FHS 
2 NUT, hex, 4-40 x 3/16 inch 

1 KNOB, small red -- HF SYNC 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 

RS 16 Mechanical 



RIEF. 

NO. PART NO. 

19 366-0029-00 

213-0004-00 
262-0143-00 

260-0151-00 

210-0012-00 
210-0413-00 

20 366-0033-00 

213-0004-00 
262-0146-00 

260-0186-00 

210-0012-00 
210-0840-00 
210-0413-00 

21 366-0033-00 

213-0004-00 

210-0207-00 
210-0012-00 
210-0840-00 
210-0413-00 

22 366-0033-00 

213-0004-00 

210-0013-00 
210-0840-00 
210-0413-00 

23 366-0033-00 

213-0004-00 

210-0013-00 
210-0840-00 
210-0413-00 

SERIAL/MODI:!. NO. 

i:l'F. DISC. 

Q 
T 
Y. 

FRONT 

DESC:iUPflON 

1 KNOB, large black -- TRIGGER SELECTOR 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
l SWITCH, wired -- TRIGGER SELECTOR 
- switch includes: 
1 SWITCH, unwired -- TRIGGER SELECTOR 
- mounting hardware: (not included w/switch) 
l LOCKWASHER, internal, 3/8 x 1/2 inch 
1 NUT, hex, 3/8-32 x 1/2 inch 

1 KNOB, small black -- HORIZONTAL DISPLAY 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 SWITCH, wired -- HORIZONTAL DISPLAY 
- switch includes: 
1 SWITCH, unwired -- HORIZONTAL DISPLAY 
- mounting hardware: (not included w/switch) 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 NUT, hex, 3/8-32 x 1/2 inch 

1 KNOB, small black -- SCALE ILLUM. 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 POT 
- mounting hardware: (not included w/pot) 
1 LUG, solder, 3/8 inch 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
1 WASHER, ,390 ID x 9/16 inch OD 
1 NUT, hex, 3/8-32 x 1/2 inch 

1 KNOB, small black -- INTENSITY 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 POT 
- mounting hardware: (not included w/pot) 
1 LOCKWASHER, internal, 3/8 x 11/16 inch 
l WASHER, ,390 ID x 9/16 inch OD 
1 NUT, hex, 3/8-32 x 1/2 inch 

1 KNOB, small black -- FOCUS 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 POT 
- mounting hardware: (not included w/pot) 
1 LOCKWASHER, internal, 3/8 x 11/16 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 NUT, hex, 3/8-32 x 1/2 inch 

RS 16 Mechanical 5 
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FRONT 

REF. 

NO. 

SERIAL/MODEL NO. 0 
T 

PART NO. EFF. DISC. y_ DESCRIPTION 

24 - - - - - -

210-0494-00 
210-0013-00 
358-0010-00 

25 366-0033-00 

213-0004-00 
260-0122-00 

210-0012-00 
210-0840-00 
210-0413-00 

26 366-0031-00 

213-0004-00 
27 366-0029-00 

213-0004-00 
262-0144-00 101 
262-0479-00 202 

260-0187-00 
406-0337-00 

211-0007-00 
210-0004-00 
210-0406-00 

214-0153-00 

124-0009-00 

384-0171-00 

210-0406-00 

210-0413-00 

28 124-0050-00 

201 

1 POT 
- mounting hardware: (not included w/pot) 
1 NUT, hex, 3/8-32 x 1/2 x 11/16 inch 
1 LOCKWASHER, internal, 3/8 x 11/16 inch 
1 BUSHING, 3/8-32 x 9/16 x .412 inch 

1 KNOB, small black -- AC - DC 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 SWITCH, unwired -- AC - DC 
- mounting hardware: (not included w/switch) 
1 LOCKWASHER, internal, 3/8 x 1/2 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 NUT, hex, 3/8-32 x 1/2 inch 

1 KNOB, small red -- VARIABLE 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 KNOB, large black -- VOLTS/DIV 
- knob includes: 
1 SCREW, set, 6-32 x 3/16 inch HSS 
1 SWITCH, wired -- VOLTS/DIV 
1 SWITCH, wired -- VOLTS/DIV 
- switch includes: 
1 SWITCH, unwired -- VOLTS/DIV 
1 BRACKET, capacitor 
- mounting hardware: (not included w/bracket alone) 
2 SCREW, 4-40 x 3/16 inch BHS 
2 LOCKWASHER, internal, 1fa4 
2 NUT, hex, 4-40 x 3/16 inch 

8 

1 

1 
1 

CAPACITOR 
mounting hardware for each:(not incl, w/capacitor alone) 
FASTENER, snap, double pronged 

STRIP, brass 
POT 

- pot includes: 
1 ROD, extension 
- mounting hardware: (not included w/pot alone) 
2 NUT, hex, 4-40 x 3/16 inch 
- mounting hardware: (not included w/switch) 
1 NUT, hex, 3/8-32 x 1/2 inch 

1 STRIP, felt (not shown) 

RSl 6 Mechanical 



REF. 

NO. PART NO. 

l 131-0077-00 

211-0013-00 
210-0004-00 
210-0406-00 

2 334-0649-00 

213-0088-00 

3 386-0788-00 

SERIAL/MODEL NO. 

EFI'. DISC. 

Cl 
T 
Y. 

REAR 

DESCRIPTION 

l CONNECTOR, 16 contact, male 
- mounting hardware: (not included w/connector) 
2 SCREW, 4-40 x 3/8 inch RHS 
2 LOCKWASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

l TAG, voltage rating 
- mounting hardware: (not included w/tag) 

0 

2 SCREW, thread forming, 4-40 x 1/4 inch PHS phillips 

l PLATE, rear subpanel, indicator 

RS 16 Mechanical 7 
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TOP 

RIEi'. SEIUAL/MODl:l NO. Q 

NO. PART NO. El!'I'. 
T 

DISC. Y. DESCRIPTION 

1 - .... - - ""' .... l RESISTOR 
-----= - mounting hardware: (not included w/resistor) 
211-0553-00 l SCREW, 6-32 x l 1/2 inches RHS phillips 
210-0601-00 1 EYELET 
210-0478-00 1 NUT, hex, resistor mounting 
211-0507-00 1 SCREW, 6-32 x 5/16 inch BHS 

2 348-0002-00 5 GROMMET, 1/4 inch 
3 136-0008-00 7 SOCKET, STM7G 

""' ..., ......... - - mounting hardware for each: (not included w/socket) 
211-0033-00 2 SCREW, 4-40 x 5/16 inch PHS w/lockwasher 
210-0004-00 2 LOCKWASHER, internal, 11'4 
210-0406-00 2 NUT, hex, 4-40 x 3/16 inch 

- - 636-0403-00 1 ASSEMBLY, delay line 
------ - assembly includes: 

4 386-0733-00 2 PLATE, delay line 
------ - mounting hardware for each: (not included w/plate alone 
211-0011-00 6 SCREW, 4-40 x 5/16 inch BHS 
385-0107-00 3 ROD, nylon 

5 386-0732-00 1 PLATE, upper delay line 
------ - mounting hardware: (not included w/plate alone) 
211-0011-00 4 SCREW, 4-40 x 5/16 inch BHS 
385-0107-00 2 ROD, nylon 

6 386-0729-00 1 PLATE, load rest 
------ - mounting hardware: (not included w/plate alone) 
211-0011-00 4 SCREW, 4-40 x 5/16 inch BHS 
385-0107-00 2 ROD, nylon 

7 352-0013-00 6 HOLDER, nylon, coil form 
8 406-0326-00 1 BRACKET, upper delay line 

------ - mounting hardware: (not included w/bracket) 
211-0011-00 2 SCREW, 4-40 x 5/16 inch BHS 

9 337-0202-00 1 SHIELD, upper delay line 
------ - mounting hardware: (not included w/shield) 
211-0007-00 3 SCREW, 4-40 x 3/16 inch BHS 

10 343-0038-00 1 CLAMP, steel, CRT 
------ - mounting hardware: (not included w/clamp) 
211-0538-00 4 SCREW, 6-32 x 5/16 inch FHS phillips 
210-0803-00 4 WASHER, 6L x 3/8 inch 
210-0006-00 4 LOCKWASHER, internal, #6 
210-0407-00 4 NUT, hex, 6-32 x 1/4 inch 

RSl 6 Mechanical 9 
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TOP 

REF. 

NO. 

SERIAL/MODEL NO. Q 
T 

PART NO. EFF. DISC. v. DESCRIPTION 

11 136-0056-00 101 
136-0081-00 202 

12 212-0557-00 
210-0501-00 

13 337-0128-00 
337-0004-00 

14 - - - - - -

211-0027-00 
210-0850-00 
166-0038-00 
210-0004-00 
210-0406-00 

15 - - - - - -

210-0840-00 
210-0413-00 

16 175-0586-00 
175-0588-00 
175-0592-00 
175-0593-00 
175-0595-00 

17 - - - - - - 101 

210-0009-00 
210-0805-00 
210-0410-00 

18 406-0314-00 101 

211-0507-00 
210-0006-00 
210-0407-00 

19 179-0276-00 101 
179-0328-00 140 

20 - - - - - -

386-0252-00 
211-0534-00 
210-0006-00 
210-0407-00 

21 348-0006-00 

201 

177X 

177X 

139 

1 SOCKET• CRT 
1 SOCKET, CRT 
1 SCREW, 10-32 x 1/2 inch RHS 
1 NUT, square, 10-32 x 3/8 inch 
1 SHIELD, tube 
1 SHIELD, socket 
1 TRANSFORMER 
- mounting hardware: (not included w/transformer) 
2 SCREW, 4-40 x 1 1/2 inches RHS 
2 WASHER , 4F2 
2 TUBE, spacer 
2 LOCKWASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

4 POT 
- mounting hardware for each: (not included w/pot) 
1 WASHER, .390 ID x 9/16 inch OD 
1 NUT, hex, 3/8-32 x 1/2 inch 

1 WIRE, CRT lead, .960 foot, striped brown, w/connector 
1 WIRE, CRT lead, ,833 foot, striped orange, w/connector 
1 WIRE, CRT lead, ,960 foot, striped green, w/connector 
1 WIRE, CRT lead, .333 foot, striped blue, w/connector 
1 WIRE, CRT lead, ,960 foot, striped red, w/connector 
1 RECTIFIER 
- mounting hardware: (not included w/rectifier) 
1 LOCKWASHER, external, #10 
1 WASHER, 10s x 7/16 inch 
1 NUT, hex, 10-32 x 3/8 inch 

1 BRACKET, rectifier 
- mounting hardware: (not included w/bracket) 
2 SCREW, 6-32 x 5/16 inch BHS 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

1 CABLE HARNESS, indicator plug 
1 CABLE HARNESS, indicator plug 
1 CAPACITOR 
- mounting hardware: (not included w/capacitor) 
1 PLATE, fiber, small capacitor 
2 SCREW, 6-32 x 5/16 inch PHS w/lockwasher 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

1 GROMMET, 3/4 inch 

RS16 Mechanical 



REF. SERIAL/MODEi. NO. 

NO. PARJ NO. l:l'F. DISC. 

22 .., - - ... ~ -
- - ....... - .... 
386-0253-00 
211-0534-00 
210-0006-00 
210-0407-00 

23 
_____ ... 

------
386-0255-00 
211-0534-00 
210-0006-00 
210-0202-00 
210-0407-00 

24 337-0008-00 
337-0005-00 

25 386-0692-00 
""' ... - .... - -
211-0507-00 
211-0538-00 
210-0457-00 

26 406-0483-00 .,,, _____ 
211-0507-00 
210-0457-00 

27 136-0015-00 
.,, - - - ..., ... 
211-0033-00 
210-0004-00 
210-0406-00 

28 348-0005-00 
29 ------

------
210-0006-00 
210-0407-00 

30 348-0004-00 
31 -----------.-

210-0207-00 
210-0840-00 
210-0413-00 

Q 
T 
Y. 

TOP 

2 CAPACITOR 

DESCRIPTION 

- mounting hardware for each: (not included w/capacitor) 
1 PLATE, metal, small capacitor 
2 SCREW, 6-32 x 5/16 inch PHS w/lockwasher 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

1 CAPACITOR 
- mounting hardware: (not included w/capacitor) 
1 PLATE, metal, large capacitor 
2 SCREW, 6-32 x 5/16 inch PHS w/lockwasher 
1 LOCKWASHER, internal, 1}6 
1 LUG, solder, SE6 
2 NUT, hex, 6-32 x 1/4 inch 

3 SHIELD, tube 
3 S_HIELD, socket 
2 PLATE, side, indicator 
- mounting hardware for each: (not included w/plate) 
3 SCREW, 6-32 x 5/16 inch BHS 
3 SCREW, 6-32 x 5/16 inch FHS phillips 
6 NUT, keps, 6-32 x 5/16 inch 

1 BRACKET, switch mounting 
- mounting hardware: (not included w/bracket) 
l SCREW, 6-32 x 5/16 inch BHS 
1 NUT, keps, 6-32 x 5/16 inch 

15 SOCKET, STM9G 
- mounting hardware for each: (not included w/socket) 
2 SCREW, 4-40 x 5/16 inch PHS w/lockwasher 
2 LOCKWASHER, internal, 1/:4 
2 NUT, hex, 4-40 x 3/16 inch 

1 GROMMET, 1/2 inch 
1 CAPACITOR 
- mounting hardware: (not included w/capacitor) 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

5 GROMMET, 3/8 inch 
2 POT 
- mounting hardware for each: (not included w/pot) 
1 LUG, solder, 3/8 inch 
1 WASHER, .390 ID x 9/16 inch OD 
1 NUT, hex, 3/8-32 x 1/2 inch 

RS 16 Mechanical 11 



REF. 

NO. 

SERIAL/MODEL NO. 

12 

PART NO. 

32 136-0001-00 

211-0534-00 
210-0803-00 
210-0006-00 
210-0407-00 

33 337-0185-00 

212-0509-00 

34 179-0278-00 
35 337-0007-00 

337-0004-00 
36 - - - - - -

210-0020-00 
210-0467-00 

37 337-0192-00 
38 343-0036-00 

214-0012-00 
211-0504-00 
210-0006-00 
210-0407-00 

EFF. 

39 124-0012-00 101 

210-0405-00 
210-0850-00 
210-0002-00 

124-0088-00 139 

355-0046-00 

361-0009-00 

40 136-0010-00 

211-0033-00 
210-0004-00 
210-0406-00 

DISC. 

138 

Q 
T 
Y. 

TOP 

2 SOCKET, graticule light 

DESCRIPTION 

- mounting hardware for each: (not included w/socket) 
1 SCREW, 6-32 x 5/16 inch PHS w/lockwasher 
1 WASHER, 6L x 3/8 inch 
1 LOCKWASHER, internal, #6 
1 NUT, hex, 6-32 x 1/4 inch 

1 SHIELD, CRT 
- mounting hardware: (not included w/shield) 
4 SCREW, 10-32 x 5/8 inch BHS 

1 CABLE HARNESS, 110 volt, indicator 
2 SHIELD, tube 
2 SHIELD, socket 
1 CAPACITOR 
- mounting hardware: {not included w/capacitor) 
1 LOCKWASHER, internal, #12 
1 NUT, hex, 12-28 x 5/16 inch 

1 SHIELD, calibrator 
1 CLAMP, steel 
- mounting hardware: (not included w/clamp) 
1 BOLT, spade, 6-32 x 3/8 inch 
1 SCREW, 6-32 x 1/4 inch BHS 
2 LOCKWASHER, internal, f/6 
2 NUT, hex, 6-32 x 1/4 inch 

3 STRIP, ceramic, 3/4 inch x 4 notches 
- mounting hardware for each: (not included w/strip) 
4 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, f/:2 
2 LOCKWASHER, external, i/:2 

3 STRIP, ceramic, 3/4 inch x 4 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon, ,313 inch 

1 SOCKET, 7 pin 
- mounting hardware: (not included w/socket) 
2 SCREW, 4-40 x 5/16 inch PHS w/lockwasher 
2 LOCKWASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 

RSl 6 Mechanical 



TOP 

REF. SERIAL/MODEi. NO. Q 

NO. PART NO. 11:FF. DISC. 
T 
Y. DIESCIUPTION 

41 136-0022-00 1 SOCKET, STM9S 
------ - mounting hardware: (not included w/socket) 
211-0033-00 2 SCREW, 4-40 x 5/16 inch PHS w/lockwasher 
210-0004-00 2 LOCKWASHER, internal, #4 
210-0406-00 2 NUT, hex, 4-40 x 3/16 inch 

42 441-0183-00 101 201 1 CHASSIS, calibrator 
441-0355-00 202 1 CHASSIS, calibrator 

43 426-0058-00 1 IDUNT, CRT 
------ - mounting hardware: (not included w/mount) 
211-0532-00 4 SCREW, 6-32 x 3/4 inch Fil HS 

RS 1 6 Mechanical 13 
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Rll:F. 

NO. 

SERIA!./MODl!:I. NO. 

1 

PART NO. EFF. 

124-0014-00 101 

210-0405-00 
210-0850-00 
210-0002-00 

124-0089-00 139 

355-0046-00 

361-0009-00 

2 179-0281-00 101 
179-0500-00 202 

3 385-0076-00 101 
385-0138-00 202 

211-0507-00 101 
213-0041-00 202 

4 406-0329-00 
5 337-0201-00 

211-0007-00 

6 124-0012-00 101 

210-0405-00 
210-0850-00 
210-0002-00 

7 

124-0088-00 139 

355-0046-00 

361-0009-00 

211-0544-00 
210-0202-00 
210-0478-00 
211-0507-00 

8 - - - - - -

210-0840-00 
210-0413-00 

DISC. 

138 

201 

201 

201 

138 

Q 
T 
Y. 

BOTTOM 

DESCIUIPTION 

10 STRIP, ceramic, 3/4 inch x 7 notches 
- mounting hardware for each: (not included w/strip) 
4 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, 4"2 
2 LOCKWASHER, external, 4fo2 

10 STRIP, ceramic, 3/4 inch x 7 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon, ,313 inch 

l CABLE HARNESS, indicator 
1 CABLE HARNESS, indicator 
1 ROD, nylon 
1 ROD, delrin 
- mounting hardware: (not included w/rod) 
1 SCREW, 6-32 x 5/16 inch BHS 
1 SCREW, thread cutting, 6-32 x 3/8 inch THS phillips 

l BRACKET, lower delay line 
1 SHIELD, lower delay line 
- mounting hardware: (not included w/shield) 
3 SCREW, 4-40 x 3/16 inch BHS 

5 STRIP, ceramic, 3/4 inch x 4 notches 
- mounting hardware for each: (not included w/strip) 
4 NUT, hex, 2-56 x 3/16 inch 
2 WASHER• 4F2 
2 LOCKWASHER, external, #2 

5 STRIP, ceramic, 3/4 inch x 4 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon, .313 inch 

2 RESISTOR 
- mounting hardware for each: (not included w/resistor) 
1 SCREW, 6-32 x 3/4 inch THS phillips 
l LUG, solder, SE6 
1 NUT, hex, resistor mounting 
1 SCREW, 6-32 x 5/16 inch BHS 

5 POT 
- mounting hardware for each: (not included w/pot) 
1 WASHER, ,390 ID x 9/16 inch OD 
1 NUT, hex, 3/8-32 x 1/2 inch 

RS 16 Mechanical 15 



BOTTOM 

REF. 

NO. 

SERIAL/MODEL NO. o 
T 

PART NO. EFF. 

9 406-0341-00 

211-0538-00 
210-0457-00 

10 129-0009-00 101 

210-0405-00 
210-0850-00 
210-0002-00 

11 

124-0100-00 139 

355-0046-00 

361-0007-00 

213-0035-00 

12 - - - - - -

211-0544-00 
210-0478-00 
211-0507-00 

13 406-0357-00 

211-0507-00 
210-0006-00 
210-0407-00 

14 124-0060-00 iOl 

210-0405-00 
210-0850-00 
210-0002-00 

16 

124-0093-00 139 

355-0046-00 

361-0009-00 

DISC. 

138 

138 

Y. DESCRIPTION 

1 BRACKET, pot 
- mounting hardware: (not included w/bracket) 
2 SCREW, 6-32 x 5/16 inch FHS phillips 
2 NUT, keps, 6-32 x 5/16 inch 

5 POST, connecting, ceramic 
- mounting hardware for each: (not included w/post) 
2 NUT, hex, 2-56 x 3/16 inch 
1 WASHER , 4/:2 
1 LOCKWASHER, external, 4/:2 

5 STRIP, ceramic, 3/4 inch x 1 notch 
- each strip includes: 
1 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
1 SPACER, nylon, .063 inch 

5 COIL 
- mounting hardware for each: (not included w/coil) 
1 SCREW, thread cutting, 4-40 x 1/4 inch PHS phillips 

1 RESISTOR 
- mounting hardware: (not included w/resistor) 
1 SCREW, 6-32 x 3/4 inch THS phillips 
1 NUT, hex, resistor mounting 
1 SCREW, 6-32 x 5/16 inch BHS 

1 BRACKET, pot 
- mounting hardware: (not included w/bracket) 
2 SCREW, 6-32 x 5/16 inch BHS 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

1 STRIP, ceramic, 7/16 inch x 5 notches 
- mounting hardware: (not included w/strip) 
4 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, 4/:2 
2 LOCKWASHER, external, #2 

1 STRIP, ceramic, 7/16 inch x 5 notches 
- strip includes: 
2 STUD, nylon 
- mounting hardware: (not included w/strip) 
2 SPACER, nylon, ,313 inch 

RS 16 Mechanical 



REI". 

NO. 

SIEIUAI./MODIEI!. NO. 

15 

PART NO. El"I'. 

343-0006-00 101 

214-0012-00 
211-0510-00 
210-0803-00 
210-0006-00 
210-0407-00 

16 - - - - - -

17 

213-0054-00 

124-0066-00 

210-0405-00 
210-0850-00 
210-0002-00 

101 

124-0090-00 139 

355-0046-00 

361-0009-00 

18 136-0009-00 

211-0033-00 
210-0004-00 
210-0201-00 
210-0406-00 

19 - - - - - -

210-0046-00 
210-0583-00 

20 - - - - - -

211-0553-00 
210-0601-00 
210-0478-00 
210-0202-00 
210-0407-00 

DISC. 

142X 

138 

BOTTOM 

Q 
T 
Y. DESCRIPTION 

1 CLAMP, cable, 1/2 inch 
- mounting hardware: (not included w/clamp) 
l BOLT, spade, 6-32 x 3/8 inch 
l SCREW, 6-32 x 3/8 inch BHS 
1 WASHER, 6L x 3/8 inch 
2 LOCKWASHER, internal, #6 
3 NUT, hex, 6-32 x 1/4 inch 

1 COIL 
- mounting hardware: (not included w/coil) 
1 SCREW, thread cutting, 6-32 x 5/16 inch PHS phillips 

12 STRIP, ceramic, 3/4 inch x 9 
- mounting hardware for each: 
4 NUT, hex, 2-56 x 3/16 inch 
2 WASHER , 412 
2 LOCKWASHER, external, #2 

notches 
(not included w/strip) 

12 STRIP, ceramic, 3/4 inch x 9 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon, .313 inch 

1 SOCKET, STM7 
- mounting hardware: (not included w/socket) 
2 SCREW, 4-40 x 5/16 inch PHS w/lockwasher 
l LOCKWASHER, internal, #4 
l LUG, solder, SE4 
2 NUT, hex, 4-40 x 3/16 inch 

2 POT 
- mounting hardware for each: (not included w/pot) 
1 LOCKWASHER, internal, .400 OD x .261 inch ID 
l NUT, hex, 1/4-32 x 5/16 inch 

l RESISTOR 
- mounting hardware: (not included w/resistor) 
l SCREW, 6-32 x l 1/2 inches RHS phillips 
1 EYELET 
1 NUT, hex, resistor mounting 
l LUG, solder, SE6 
1 NUT, hex, 6-32 x 1/4 inch 
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BOTTOM 

REF. SERIAL/MODEL NO. Q 

NO. 
T 

PART NO. EFF. DISC. Y. DESCRIPTION 

21 343-0005-00 1 CLAMP, cable, 7/16 inch 
------ - mounting hardware: {not included w/clamp) 
214-0012-00 1 BOLT, spade, 6-32 x 3/8 inch 
211-0510-00 1 SCREW, 6-32 x 3/8 inch BHS 
210-0803-00 1 WASHER, 6L x 3/8 inch 
210-0004-00 2 LOCKWASHER, internal, 116 
210-0202-00 1 LUG, solder, SE6 
210-0407-00 3 NUT, hex, 6-32 x 1/4 inch 

22 348-0012-00 1 GROMMET, 5/8 inch 
23 - - - - - - - SUBPART OF DELAY LINE (SEE TOP VIEW) 
24 ------ 101 177X 1 RECTIFIER 

------ - mounting hardware: (not included w/rectifier) 
210-0009-00 1 LOCKWASHER, external, #10 
210-0805-00 1 WASHER, 10s x 7/16 inch 
210-0410-00 1 NUT, hex, 10-32 x 3/8 inch 

25 210-0202-00 1 LUG, solder, SE6 
------ - mounting hardware: (not included w/lug) 
211-0504-00 1 SCREW, 6-32 x 1/4 inch 
210-0006-00 1 LOCKWASHER, internal, #6 
210-0407-00 1 NUT, hex, 6-32 x 1/4 inch 

26 348-0003-00 1 GROMMET, 5/16 inch 
27 ------ 1 TRANSFORMER 

------ - mounting hardware: (not included w/transfonner) 
210-0004-00 2 LOCKWASHER, internal, #4 
210-0406-00 2 NUT, hex, 4-40 x 3/16 inch 

28 384-0541-00 2 ROD, spacing 
------ - mounting hardware for each: (not included w/rod) 
211-0011-00 l SCREW, 4-40 x 5/16 inch BHS 

29 337-0194-00 1 SHIELD, high voltage 
------ - mounting hardware: (not included w/shield) 
211-0007-00 5 SCREW, 4-40 x 3/16 inch BHS 

30 406-0323.-00 1 BRACKET, high voltage 
------ - mounting hardware: (not included w/bracket) 
210-0407-00 3 NUT, hex, 6-32 x 1/4 inch 
210-0457-00 3 NUT, keps, 6-32 x 5/16 inch 

31 386-0642-00 1 PLATE, plexiglass, pot mounting 
------ - mounting hardware: (not included w/plate) 
211-0507-00 4 SCREW, 6-32 x 5/16 inch BHS 
210-0202-00 2 LUG, solder, SE6 
385-0016-00 2 ROD, nylon 

18 RSl 6 Mechanical 



BOTTOM 

REF. SERIAI./MODl:I. NO. Q 

NO. PART NO. !:FF. DISC. 
T 
Y. Dli:SCRIPTION 

32 ...... - - - - l CAPACITOR 
- ... - - ... - - mounting hardware: (not included w/capacitor) 
211-0011-00 2 SCREW, 4-40 x 5/16 inch BHS 
2210-0004-00 2 LOCKWASHER, internal, 1f4 
210-0406-00 2 NUT, hex, 4-40 x 3/16 inch 

33 441-0216-00 101 201 1 CHASSIS, indicator 
441-0354-00 202 1 CHASSIS, indicator 
------ - mounting hardware: (not included w/chassis) 
211-0507-00 5 SCREW, 6-32 x 5/16 inch BHS 
211-0538-00 8 SCREW, 6-32 x 5/16 inch FHS phillips 
210-0457-00 11 NUT, keps, 6-32 x 5/16 inch 

34 337-0193-00 1 SHIELD, trigger 
.... - - - .... - - mounting hardware: (not included w/shield) 
211-0507-00 2 SCREW, 6-32 x 5/16 inch BHS 

35 406-0321-00 101 201 1 BRACKET, pot 
406-0602-00 202 1 BRACKET, pot _..,. ____ - mounting hardware: (not included w/bracket) 
211-0507-00 2 SCREW, 6-32 x 5/16 inch BHS 
210-0006-00 2 LOCKWASHER, internal, #6 
210-0407-00 2 NUT, hex, 6-32 x 1/4 inch 

36 385-0074-00 101 201 1 ROD, nylon 
385-0135-00 202 1 ROD, delrin 
- - ........ - - - mounting hardware: (not included w/rod) 
211-0507-00 101 201 1 SCREW, 6-32 x 5/16 inch BHS 
213-0041-00 202 1 SCREW, thread cutting, 6-32 x 3/8 inch THS phillips 

37 179-0202-00 1 CABLE HARNESS, preamplifier 
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POWER SUPPLY 

20 RSl 6 Mechanical 



REF. 

NO. 

Sl:RIAI./MODl:I. NO. 

PART NO. !:FF. 

1 367-0008-00 

212-0506-00 

2 380-0011-00 101 
380-0019-00 201 

211-0537-00 

3 378-0017-00 
4 333-0429-00 

386-0789-00 
5 386-0790-00 
6 386-0731-00 
7 369-0014-00 
8 334-0649-00 

213-0088-00 

9 131-0102-00 

129-0041-00 
200-0185-00 
210-0003-00 
210-0551-00 
211-0015-00 
214-0078-00 
377-0041-00 
386-0933-00 

10 - - - - - -
211-0542-00 
210-0006-00 
210-0407-00 

11 131-0078-00 

211-0011-00 
210-0201-00 
210-0004-00 
210-0406-00 

12 - - - - - -

212-0515-00 
210-0812-00 
220-0410-00 

DISC. 

200 

Q 
T 
Y. 

POWER SUPPLY 

2 HANDLE, drawer 

DESCRIPTION 

- mounting hardware for each: (not included w/handle) 
2 SCREW, 10-32 x 3/8 inch FHS 

1 HOUSING, air filter 
1 HOUSING, air filter 
- mounting hardware: (not included w/housing) 
4 SCREW, 6-32 x 3/8 inch THS phillips 

1 FILTER, air 
1 PANEL, front, power 
l PLATE, front subpanel, power 
1 PLATE, rear subpanel 
1 PLATE, fan screen 
l FAN, 4 1/2 inches 
1 TAG, voltage rating 
- mounting hardware: (not included w/tag) 
2 SCREW, thread forming, 4-40 x 1/4 inch PHS phillips 

1 CONNECTOR, 3 wire, motor base (see ref #10) 
- connector includes: 
1 POST, ground 
1 COVER, motor base 
2 LOCKWASHER, external, #4 
2 NUT, hex, 4-40 x 1/4 inch 
1 SCREW, 4-40 x 1/2 inch RHS 
2 PIN, connecting 
1 INSERT, black urea 
1 PLATE, motor base 
- mounting hardware: (not included w/connector) 
2 SCREW, 6-32 x 5/16 inch THS phillips 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

1 CONNECTOR, 16 contact, female 
- mounting hardware: (not included w/connector) 
2 SCREW, 4-40 x 5/16 inch BHS 
1 LUG, solder, SE4 
1 LOCKWASHER, internal, #4 
2 NUT, hex, 4-40 x 3/16 inch 
1 TRANSFORMER 

4 
4 
4 

transformer includes: 
SCREW, 10-32 x 2 1/4 inches Hex HS 
WASHER, fiber, #10 
NUT, keps, 10-32 x 3/8 inch 
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POWER SUPPLY 

REF. SERIAL/MODEL NO. Q 

NO. PART NO. EFF. DISC. 
T 
Y. DESCRIPTION 

13 136-0015-00 2 SOCKET, S'IM9G 
------ - mounting hardware for each: (not included w/socket) 
211-0033-00 2 SCREW, 4-40 x 5/16 inch PHS w/lockwasher 
210-0004-00 2 LOCKWASHER, internal, #4 
210-0406-00 2 NUT, hex, 4-40 x 3/16 inch 

14 136-0008-00 3 SOCKET, STM7G 
------ - mounting hardware for each: (not included w/socket) 
211-0033-00 2 SCREW, 4-40 x 5/16 inch PHS w/lockwasher 
210-0004-00 2 LOCKWASHER, internal, 1fo4 
210-0406-00 2 NUT, hex, 4·40 x 3/16 inch 

15 348-0005-00 1 GROMMET, 1/2 inch 
16 136-0011-00 1 SOCKET, STM8 

------ - mounting hardware: (not included w/socket) 
211-0538-00 2 SCREW, 6-32 x 5/16 inch FHS phillips 
210-0006-00 2 LOCKWASHER, internal, #6 
210-0407-00 2 NUT, hex, 6-32 x 1/4 inch 

17 348-0003-00 3 GROMMET, 5/16 inch 
18 ------ 2 RESISTOR 

------ - mounting hardware for each: (not included w/resistor) 
212-0037-00 1 SCREW, 8-32 x 1 3/4 inches Fil HS 
210-0008-00 1 LOCKWASHER, internal, #8 
210-0809-00 1 WASHER, resistor centering 
210-0462-00 1 NUT, hex, resistor mounting 
210-0228-00 1 LUG, solder, SE8, long 
212-0004-00 1 SCREW, 8-32 x 5/16 inch BHS 

19 ------ 2 CAPACITOR 
------ - mounting hardware for each: (not included w/capacitor) 
386-0254-00 1 PLATE, fiber, large capacitor 
211-0543-00 2 SCREW, 6-32 x 5/16 inch RHS 
210-0006-00 2 LOCKWASHER, internal, 1fo6 
210-0407-00 2 NUT, hex, 6-32 x 1/4 inch 

20 386-0688-00 2 PLATE, side, power 
------ - mounting hardware for each: (not included w/plate) 
211-0538-00 6 SCREW, 6-32 x 5/16 inch FHS phillips 
211-0507-00 4 SCREW, 6-32 x 5/16 inch BHS 
210-0457-00 8 NUT, keps, 6-32 x 5/16 inch 

21 ------ 1 CAPACITOR 
------ - mounting hardware: (not included w/capacitor) 
386-0255-00 1 PLATE, metal, large capacitor 
211-0534-00 2 SCREW, 6-32 x 5/16 inch PHS w/lockwasher 
210-0006-00 2 LOCKWASHER, internal, 1fo6 
210-0407-00 2 NUT, hex, 6-32 x 1/4 inch 
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REIF. 

NO. 

Sl!:RIAL/MODl:I. NO. 

22 

PART NO. 

260-0120-00 

211-0504-00 
210-0006-00 
210-0407-00 

EFF. 

23 348-0008-00 

24 

210-0008-00 
210-0409-00 

147-0009-00 101 
147-0021-00 145 

212-0041-00 101 
212-0020-00 145 
166-0128-00 101 
166-0098-00 145 
210-0008-00 
210-0409-00 

25 426-0053-00 101 
406-0431-00 145 

26 354-0065-00 

211-0542-00 
210-0006-00 
210-0407-00 

27 124-0016-00 101 

28 
29 

210-0405-00 
210-0850-00 
210-0002-00 

124-0091-00 139 

355-0046-00 

361-0009-00 

386-0645-00 
124-0014-00 

210-0405-00 
210-0850-00 
210-0002-00 

101 

124-0089-00 139 

355-0046-00 

361-0009-00 

DISC. 

144 

144 

144 

144 

138 

138 

Q 
T 
Y. 

POWER SUPPLY 

1 SWITCH, thermal cutout 

DESCRIPTION 

- mounting hardware: (not included w/switch) 
2 SCREW, 6-32 x 1/4 inch BHS 
2 LOCKWASHER, internal, #6 
2 NUT, hex, 6-32 x 1/4 inch 

3 SHOCIOOUNT, rubber 
- mounting hardware for each: (not included w/shockmount) 
2 LOCKWASHER, internal, #8 
2 NUT, hex, 8-32 x 5/16 inch 

1 MOTOR 
l MOTOR 
- mounting hardware: (not included w/motor) 
2 SCREW, 8-32 x l 3/4 inches FHS 
2 SCREW, 8-32 x l inch BHS 
2 TUBE, spacer, 11/16 inch 
2 TUBE, spacer, 21/32 inch 
2 LOCKWASHER, internal, #8 
2 NUT, hex, 8-32 x 5/16 inch 

l MOUNT, fan motor 
1 BRACKET, motor 
1 RING, fan 
- mounting hardware: (not included w/ring) 
3 SCREW, 6-32 x 5/16 inch THS phillips 
3 LOCKWASHER, internal, #6 
3 NUT, hex, 6-32 x 1/4 inch 
2 STRIP, ceramic, 3/4 inch x 11 notches 
- mounting hardware for each: (not included w/strip) 
4 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, 1F2 
2 LOCKWASHER, external, #2 

2 STRIP, ceramic, 3/4 inch x 11 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon, .313 inch 

l PLATE, transformer 
9 STRIP, ceramic, 3/4 inch x 7 
- mounting hardware for each: 
4 NUT, hex, 2-56 x 3/16 inch 
2 WASHER, 1fo2 
2 LOCKWASHER, external, #2 

notches 
(not included w/strip) 

9 STRIP, ceramic, 3/4 inch x 7 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon, .313 inch 
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SERIAL/MODEL NO. a 
T 

POWER SUPPLY 

REF. 

NO. PART NO. EFF. DISC. Y. DESCRIPTION 

30 - - - - - -

210-0840-00 
210-0444-00 

31 179-0277-00 
32 124-0066-00 101 

210-0405-00 
210-0850-00 
210-0002-00 

124-0090-00 139 

355-0046-00 

361-0009-00 

33 124-0012-00 101 

210-0405-00 
210-0850-00 
210-0002-00 

124-0088-00 139 

355-0046-00 

361-0009-00 

34 441-0217-00 

35 

211-0538-00 
211-0507-00 
210-0457-00 

337-0337-00 Xl78 

211-0507-00 
166-0099-00 

36 179-0228-00 
37 179-0275-00 

24 

138 

138 

200X 

1 POT 
- mounting hardware: (not included w/pot) 
1 WASHER, .390 ID x 9/16 inch OD 
1 NUT, hex, 3/8-32 x 1/2 x 5/8 inch 

1 CABLE HARNESS, 110 volt power 
6 STRIP, ceramic, 3/4 inch x 9 notches 
- mounting hardware for each: (not included w/strip) 
4 NUT, hex, 2-56 x 3/16 inch 
2 WASHER , 4fa2 
2 LOCK.WASHER, external, #2 

6 STRIP, ceramic, 3/4 inch x 9 notches 
- each strip includes: 
2 STUD, nylon 
- mounting hardware for each: (not included w/strip) 
2 SPACER, nylon, ,313 inch 

1 STRIP, ceramic, 3/4 inch x 4 notches 
- mounting hardware: (not included w/strip) 
4 NUT, hex, 2-56 x 3/16 inch 
2 WASHER , 4F2 
2 LOCK.WASHER, external, #2 

1 STRIP, ceramic, 3/4 inch x 4 notches 
- strip includes: 
2 STUD, nylon 
- mounting hardware: (not included w/strip) 
2 SPACER, nylon, .313 inch 

1 CHASSIS, power 
- mounting hardware: (not included w/chassis) 
8 SCREW, 6-32 x 5/16 inch FHS phillips 
5 SCREW, 6-32 x 5/16 inch BHS 
6 NUT, keps, 6-32 x 5/16 inch 

1 SHIELD, rectifier 
- mounting hardware: 
4 SCREW, 6-32 x 5/16 
2 TUBE, spacer 

(not included w/shield) 
inch BHS 

1 CABLE HARNESS, power 
1 CABLE HARNESS, power plug 

RS16 Mechanical 



CABINET 

REF. SERIAL MODEL NO. Q 

NO. T 
PART NO. EFF. DISC. Y. DESCRIPTION 

1 386-0722-00 101 200 2 PLATE, dust cover, indicator 
387-0097-00 201 2 PLATE, dust cover, indicator 
------ mounting hardware for each: (not included w/plate) 
211-0507-00 4 SCREW, 6-32 x 5/16 inch BHS 

2 386-0691-00 101 200 2 PLATE, dust cover, power 
387-0096-00 201 2 PLATE, dust cover, power 
------ mounting hardware for each: (not included w/plate) 
211-0507-00 4 SCREW, 6-32 x 5/16 inch BHS 
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ACCESSORIES 

REF. SERIAL MODEL NO. Q 

NO. PART NO. EFF. DISC. 
T 
Y. DESCRIPTION 

1 010-0125-00 1 PROBE, package, P6006, lOmeg 10 x 42 inch UHF 
------ probe package includes: 
010-0126-00 1 PROBE, only, P6006, lOmeg, 10 X 42 inch UHF 

2 012-0035-00 1 CABLE, inter-connecting 
3 013-0004-00 1 ADAPTER, binding post 
4 103-0013-00 1 ADAPTER, power cord 
5 161-0010-00 1 CORD, power 
6 212-0512-00 4 SCREW, 10-32 x 1/2 inch OHS 

210-0833-00 4 WASHER, finishing, #10 
7 378-0509-00 1 FILTER, light 

070-0339-00 2 MANUAL, instruction (not shown) 

26 RS 16 Mechanical 











The Type 316 Oscilloscope is a stable instrument and 
should not require frequent recalibration. However, it will 
be necessary to recalibrate certain parts of the instrument 
when tubes or components are changed, and a periodic 
recalibration is desirable. In the instructions that follow, 
the steps are arranged in the proper sequence for a full 
recalibration of the instrument. Each numbered step con
tains the information necessary to make one adjustment. If 
you are aware of the interaction between adjustments, you 
can refer to a particular adjustment procedure and make the 
adjustment without performing unnecessary steps. 

Outline of Procedure 

For purposes of recalibration, the Type 316 Oscilloscope 
can be divided into five distinct parts: (1) the power-supply 
and crt circuits, (2) the triggering circuits, (3) the horizontal
amplifier and time-base generator, (4) the vertical amplifier 
and (5) the delay line. Calibration adjustments made in 
any one of these categories will frequently affect another 
adjustment in the same category. For example, the HORIZ. 
GAIN ADJ., control affects the calibration of the time-base 
generator at all sweep speeds when the DISPLAY switch is 
in the NORMAL position, and therefore affects the adjust
ment of Cl 60E, the l 0-microsecond per division timing ad
justment. On the other hand, calibration adjustments made 
in one category will usually have little or no effect on ad
justments in another category. There are a few exceptions, 
the. most notable being the power-supply voltage adjust
ments. 

Interaction of Adjustments 

If you find it necessary to effect a single adjustment with
out recalibrating the rest of the instrument, it is most im
portant that you be fully aware of the interaction of adjust
ments. Generally speaking, the interaction of controls will 
be apparent in the schematic diagram. If you are in doubt, 
check the calibration of the entire section on which you are 
working. For example, if you make an adjustment in the 
horizontal-deflection system, check all of the adjustments 
listed under the heading in these instructions. 

EQUIPMENT REQUIRED 

The following equipment or its equivalent is necessary for 
a full recalibration of the Type 316 Oscilloscope. 

1. DC voltmeter (at least 5000 ohms per volt) calibrated 
for an accuracy within l % at 100 volts, 150 volts and 300 

®® 

SECTION 5 

CALIBRATION 
PROCEDURE 

volts, and calibrated for an accuracy within 3 % at 1675 
volts. Be sure your meter is accurate. 

2. Accurate rms-reading ac voltmeter, 0-150 volts (0-250 or 
0-300 for 200- to 260-volt operation). 

3. Variable autotransformer (Powerstat, Variac, etc.) having 
a rating of at least 3 amperes. 

4. Time-Mark Generator, Tektronix Type 180 or Type 181. If 
neither of these instruments is available, it will be necessary 
to substitute a time-mark generator having output markers 
of 100, 10 and 1 microseconds, and a sine-wave output of 
l 0 megacycles, with an accuracy of at least l %. 

5. Square-Wave Generator, Tektronix Type 105, with a Type 
852-R Terminating Resistor, a Type 852-Ll 0 "L" Pad and a 
Type P52 Coaxial Cable. 

In these instructions, a Type 105 Square-Wave Generator is 
used to describe the technique of adjusting the amplifier 
high- and low-frequency compensation. If you do not have 
a Tektronix Type 105, it will be necessary to substitute a 
generator with the following specifications: (1) output of 
approximately 50 cycles, and 400 kilocycles, (2) risetime no 
more than 20 nanoseconds (when properly terminated) and 
(3) output amplitude variable from about 40 millivolts to 
l 00 volts. 

6. Constant-Amplitude Signal Generator, Tektronix Type 
190 or Type 190A, 1908. In these instructions, a Type 190A is 
used to describe the techniques of measuring the bandwidth 
of the Type 316 Vertical Amplifier. To make this measure
ment, it is necessary to have available at the INPUT con
nector of the Type 316 a signal variable from one mega
cycle to over twelve megacycles, and having at least two 
amplitudes: 30 millivolts and 300 millivolts. It is also neces
sary that the output be adjustable (manually or automatic
ally) for equal amplitude at all frequency settings. 

7. Tektronix Type P5l 0A or P6017 Probe. 

8. Insulated alignment tools, see Fig. 5-1. 
The tools can be purchased through your Tektronix Field 
Engineer or direct from factory. 

POWER SUPPLY AND CRT CIRCUIT 

In this section, you will find six calibration steps outlining 
the method of adjusting the power-supply voltages, the crt 
circuits and the internal calibrator. Two of these adjustments 
will affect the calibration of the entire instrument. They are 
Step l, "Low-Voltage Supply" and Step 3, "High-Voltage 
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Calibration Procedure-Type 316 

Fig. 5-1. Handtools necessary for calibrating the Type 316 Oscillo
scope. 

Supply." If you find it is necessary to make these adjust
ments, you will also have to check the calibration of the 
rest of the instrument. Therefore, before you adjust the 
controls, double check your meter readings to be sure the 
adjustment is needed. In the instructions that follow it is 
assumed that the power transformer is connected for a 
nominal line voltage of 117 volts. 

Preliminary 

Preset the front-panel controls of the Type 316 as follows: 

POWER OFF 

INTENSITY full counter clockwise 

TRIGGER SELECTOR (black) +INT. 

TRIGGER SELECTOR (red) AC 

DISPLAY NORM. 

TRIGGERING LEVEL 

STABILITY 

TIME/DIV. (black) 

TIME/DIV. (red) 

centered 

full clockwise 

.5 MILLISEC 

CALIBRATED (full clockwise) 

VERTICAL POSITIONING 

HORIZONTAL POSITIONING 

VOLTS/DIV. (black) 

centered 

centered 

VOLTS/DIV. (red) 

AC-DC 

CALIBRATOR 

CALIBRATED (full clockwise) 

AC 

OFF 

Remove the perforated side panels and the bottom plate 
from the Type 316 and connect the power cord and the ac 
meter to the output of the variable autotransformer. Switch 
the Type 316 on and adjust the autotransformer for a 
meter reading of 117 volts. Maintain the autotransformer 
output voltage at 117 volts during the calibration procedure. 
If the power transformer in your instrument is connected for 
234-volt operation, adjust the autotransformer for a meter 
reading of 234 volts. 
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1. Low-Voltage Power Supply 

Proper operation of your instrument is dependent upon 
corre1=t power-supply voltages. Because the -150-volt supply 
is used as a reference for all of the other supplies, it is 
important that it is properly adjusted. 

Measure the output voltage at the -150-volt, + 100-volt 
and +300-volt supplies at the points indicated. Be sure 
your meter is accurate. The output voltage of the -150-volt 
supply must be between -147 and -153 volts, and the out
put voltages of the + 100-volt and +300-volt supplies 
must be within 3% of their rated values. You should be 
able to set the -150 ADJ. control so that all of these volt
ages are within their entire instrument tolerances. Bear in 
mind that the calibration of the entire instrument is affected 
by changes in the power-supply voltages. 

To check the operation of the voltage regulating circuits, 
vary the autotransformer output voltage from 105 to 125 
volts (or from 210 to 250 volts if the power transformer is 
connected for 234 volt operation) while observing the effect 
on the regulated power-supply voltages. All of the voltages 
should remain essentially constant. 

2. Internal-Calibrator Adjustment 

When the CAL. ADJ. control is properly set, the calibrator 
output will be within 3% of the voltages indicated on the 
front panel. To make this adjustment, connect a voltmeter 
between the CAL. VOLT CHECK jack and ground, turn the 
CALIBRATOR switch to OFF and adjust the CAL. ADJ. con
trol for a meter reading of exactly 100 volts. To assure suit
able symmetry of the calibrator waveform, the voltage at 
this point should not be less than 45 volts nor greater than 
55 volts when the calibrator is turned on. Readings outside 
of this range are generally caused by an unbalanced multi
vibrator tube. 

3. High-Voltage Power Supply 

This adjustment determines the total accelerating voltage 
on the crt and thus affects the deflection sensitivity. 

Connect the voltmeter between ground and either con
nection on the two-terminal ceramic strip mounted on the 
underside of the top chassis, behind the crt socket. Adjust 
the H.V. ADJ. control for a meter reading of -1675 volts. 
This voltage should not vary more than 10 volts between the 
following limits: 

Upper Limit: Line voltage-125 v; INTENSITY control turned 
full left. 

Lower Limit: Line voltage-105 v; INTENSITY control turned 
full right. 

NOTE 
To avoid possible burning of the crt screen while 
performing this check, position the crt spot off the 
screen. 
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Fig. 5-2. Checking the crt geometry by displaying vertical lines. When the GEOM. ADJ. control is properly adjusted, the displayed lines 
will coincide with the vertical graticule lines as shown in the picture at the right. 

4. CRT Alignment 

The crt in the Type 316 is held in pos1t1on by a single 
clamp around the tube base. If the instrument is subject to 
considerable handling, the clamp may loosen-permitting 
the crt to turn. This would cause the crt display to appear 
canted in relation to the graticule lines. Your job will be 
made easier if you align the crt point in the calibration pro
cedure. 

With no signal connected to the INPUT conector, free-run 
the Time-Base Generator by turning the ST ABILITY control 
full right. Position the free-running trace directly behind the 
center horizontal graticule line. If the trace and the graticule 
line do not coincide over the width of the graticule, it will 
be necessary to loosen the crt base clamp and rotate the 
crt until they do. 

After you have aligned the crt trace with the graticule 
line, push the crt forward so that it rests snugly against the 
graticule. Then, tighten the crt base clamp. Recheck the 
alignment of the crt after tightening the clamp to be sure 
it didn't move while the clamp was being tightened. 

5. CRT Astigmatism 

Need for adjustment of the ASTIGMATISM control 1s in

dicated if the display appears to be defocussed and it is im
possible to improve the focus with the front-panel controls. 

Connect a jumper from the CAL. OUT connector to the 
VERTICAL INPUT connector and adjust the controls for a 
reasonably bright display of four or five square-waves hav
ing a vertical deflection of 2 or 3 major divisions. Now 
adjust the ASTIG. and FOCUS controls for the sharpest 
possible display. Changes in INTENSITY or ambient light 
conditions may require readjustment of these two controls. 

6. CRT Geometry 

The geometry of the crt display is adjustable over a 
limited range by means of the GEOM. ADJ. control. To 
achieve optimum linearity, vertical lines are displayed on 
the crt and the GEOM. ADJ. control is adjusted for mini
mum curvature in the lines. Nonlinearity is most noticeable 
at the edges of the graticule. 
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To make this adjustment, preset the oscilloscope controls 
as described at the beginning of this section with the excep
tion of the TIME/DIV. and the VOLTS/DIV. controls. Set 
these controls to .2 MILLISEC and .2 volts respectively. Next, 
connect the Time-Mark Generator to the INPUT connector 
and display 100-microsecond markers. Position the base line 
of the timing comb below the bottom edge of the crt face 
so that it is not visible. The display should appear similar to 
one of the drawings in Fig. 5-2. Adjust the GEOM. ADJ. 
control for straight vertical lines. 

The calibrator output waveform can be used in place of 
the Time-Mark Generator to make this adjustment, but due 
to the dimness of the trace, the adjustment is more difficult. 

TRIGGERING CIRCUITS 

In this section you will find a three-step procedure for 
adjusting the triggering circuits. These adjustments should 
not affect the calibration of any other part of the oscillo
scope and therefore can be adjusted separately. Steps 7 
and 8 interact, however, and these adjustments should be 
made in the order given. 

7. Trigger Level Centering 

When displaying a symmetrical waveform of small ampli
tude and with the red TRIGGER SELECTOR knob at AC, 
there should be a setting of the TRIGGERING LEVEL con
trol where the display appears to invert as you switch the 
black TRIGGER SELECTOR knob from +INT. to -INT. with
out requiring readjustment of the TRIGGERING LEVEL con
trol. Failure of the oscilloscope to perform in this manner 
indicates improper adjustment of the TRIG. LEVEL CENT. 
control. 

To prepare the oscilloscope for this adjustment, connect a 
jumper from the CAL. OUT connector to the INPUT con
nector, and set the front-panel controls as follows: 

TRIGGER SELECTOR (red) 

TRIGGER SELECTOR (black) 

TRIGGERING LEVEL 

STABILITY 

AC 

+INT. 

0 

*PRESET 
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DISPLAY 

TIME/DIV. (black) 

TIME/DIV (red) 

VERTICAL POSITIONING 

HORIZONTAL POSITIONING 

CALIBRATOR 

VOLTS/DIV. (black) 

AC-DC 

NORM. 

.5 MILLISEC 

CALIBRATED 
centered 

centered 

1 

AC 

*If your oscilloscope has not been calibrated for some time, 
it may be necessary to manually adjust the STABILITY con
trol. 

The control settings given above should result in a dis
play of the calibrator waveform having a height of 1 major 
graticule division. 

With a short clip lead, ground the junction of R426, R427, 
R428 and C425 (see Figure 5-3). Then, reduce the amplitude 
of the displayed signal with the VARIABLE VOLTS/DIV. 
control until the display disappears. 

You will be able to return the display to the screen by 
slightly adjusting the TRIG. LEVEL CENT. control. 

Continue to reduce the amplitude of the display until the 
vertical deflection is 2 minor divisions. Then, while switching 
the black TRIGGER SELECTOR knob back and forth between 
+INT. and -INT., slightly readjust the TRIG. LEVEL CENT., 
and TRIG SENS ADJ controls to get stable triggering for 
both positions of the switch. 

Remove the clip lead from the TRIGGER SELECTOR switch 
and check for reliable triggering in both positions of 
the black TRIGGER SELECTOR switch with the TRIGGER
ING LEVEL control set at 0. If the triggering point occurs 
at other than the O position, it will be necessary to loosen 

the set screw of the TRIGGERING LEVEL knob and rotate the 
knob to the O position (without rotating the shaft). 

8. Internal Trigger DC Level Centering 

In the DC triggering mode, if the TRIGGERING LEVEL 
control is set at 0, the crt display should start at the center 
horizontal graticule marker when the black TRIGGER 
SELECTOR knob is set at +INT. or -INT. If this does oc
cur, need for adjustment of the INT. TRIG. DC LEVEL ADJ. 
control is indicated. 

To make this adjustment, set the oscilloscope controls as 
described in Step 7 with the exception of the red TRIGGER 
SELECTOR knob. Set this control to DC. Do not disturb the 
setting of the TRIGGERING LEVEL control established during 
the last part of Step 7. 

As in Step 7, reduce the amplitude of the display with the 
VARIABLE VOLTS/DIV. control until the display disappears. 
This time, however, you must keep the display centered 
about the center horizontal graticule line as you decrease 
the amplitude. You will be able to return the display to the 
screen by slightly adjusting the INT. TRIG. DC LEVEL ADJ. 
control. 

Continue to reduce the amplitude of the display until the 
vertical deflection is 3 minor divisions and the waveform is 
centered about the center horizontal graticule line. Then, 
while switching the black TRIGGER SELECTOR knob back 
and forth between + INT. and -INT. slightly readjust the 
INT. TRIG. DC LEVEL ADJ. control to get stable triggering 
for both positions of the switch. 

9. Preset Stability 

In the AUTO. mode of triggering, or when the STABILITY 
control is set at PRESET, the PRESET ST AB. control provides 

Fig. 5-3. Grounding the junction of R426, R427, R428 and C425. 
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a stability setting suitable for most triggering applications. 
If you cannot get reliable triggering, when the ST ABILITY 
control is set at PRESET, but experience no difficulty in manu
ally setting the control, the trouble is probably due to faulty 
adjustment of the PRESET ST AB. control. 

To make this adjustment, set the oscilloscope controls as 
described in Step 7 with the exception of the red TRIGGER 
SELECTOR knob. Do not connect a jumper from the CAL. 
OUT connector to the INPUT connector. Set the red TRIG
GER SELECTOR knob to AUTO. Turn, the PRESET ST AB. con
trol to its full-left (counterclockwise) position. 

Now, slowly advance the PRESET ST AB. control to the 
right until a trace appears on the crt screen. Note the posi
tion of the screwdriver slot. Then, turn the PRESET ST AB. 
control further to the right until the trace brightens. Finally, 
set the control to a position midway between the points 
where the trace appeared and where it brightened. 

NOTE 

In the above example of trigger circuit adjustments, 
adjustment of the Trig. Level Cent. control is men
tioned. On later models of the Type 316, it is 
necessary to adjust a Trig. Sens. Adj. pot along 
with the Trig. Level Cent. Be sure that in adjusting 
the Trig. Sens. Adj., you keep the circuit as in
sensitive as possible while still obtaining clean 
triggering. 

TIME-BASE GENERATOR 

The time-base circuits should not require frequent re
adjustment. As a general rule, if the need for adjustment is 
indicated, you should first check all of the time-base ranges 
before making any adjustments. Often only one control is 
misadjusted, yet it may be the control for the range in which 
you first noticed the trouble. 

If nonlinearity is present in the time-base, it will generally 
be confined to the first major division of horizontal deflec
tion. Therefore, in these instructions, we recommend cali
brating the time-base generator on the basis of time markers 
appearing between the second and ninth vertical graticule 
lines. 

In the 6-step instructions that follow, all but two of the 
adjustments interact to some degree. The two exceptions 
are Steps 12 and 13. For this reason, it is important that 
you make the adjustments in proper sequence. 

Some of the horizontal amplifier adjustments described 
in the following section affect the horizontal position of the 
crt display. As a result, it will be necessary to reposition 
the display with the HORIZONTAL POSITIONING control· 
to keep the time markers properly positioned with respect 
to the graticule lines. 

10. Magnifier Gain 

The MAG. GAIN ADJ. control determines the gain of the 
horizontal amplifier when the DISPLAY switch is in the 
MAG. position. To make this adjustment, set the front-panel 
controls as follows: 
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TRIGGER SELECTOR (red) AC 

TRIGGER SELECTOR (black) +INT. 

TRIGGERING LEVEL 0 

STABILITY PRESET 

DISPLAY NORM. 

TIME/DIV. (black) MILLI SEC 

TIME/DIV. (red) CALIBRATED 

VERTICAL POSITIONING centered 

HORIZONTAL PDSITIONING centered 

Next, connect the Time-Mark Generator to the INPUT 
connector, set the controls for 1 OD-microsecond marker out
put and adjust the oscilloscope VOLTS/DIV. controls for a 
vertical deflection of approximately 2 major divisions. Cen
ter the display on the graticule with the POSITIONING 
controls. 

To calibrate the magnifier circuits, turn the DISPLAY switch 
to MAG. and adjust the MAG. GAIN ADJ. control so that 
there are two time markers for every major graticule line.The 
MAG. GAIN ADJ. control is located on the plastic plate 
above the crt. 

11 . Horizontal Amplifier Gain 

The HORIZ. GAIN ADJ. control R325, is part of a feed
back circuit that reduces the gain of the horizontal amplifier 
by a factor of five when the DISPLAY switch is in the NORM. 
position. 

To make this adjustment, set the front-panel controls as 
described in Step 10 with the exception of the TIME/DIV. 
switch. Set the control to .1 

Display 100 microsecond markers from the Time-Mark 
Generator and adjust the HORIZ. GAIN ADJ. control so that 
each time-marker coincides with a vertical graticule line. 

12. Sweep Length 

The SWEEP LENGTH control prevents the beam from hit
ting the sides of the crt when the display is centered on 
the screen. 

To make this adjustment, free-run the time-base generator 
at any convenient sweep speed in the millisecond range and 
adjust the SWEEP LENGTH control for a sweep length of 
10.5 major divisions. 

13. Magnifier Registration 

When the NORM/MAG. REGIS. control is properly set, 
, that part of the display immediately under the center vertical 

graticule line will remain there as the DISPLAY switch is 
turned from NORM. to MAG. 

Prepare the oscilloscope for making this adjustment by 
turning the STABILITY control as far left as possible without 
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actuating the internal preset switch, and turn the red TRIG
GER SELECTOR knob to any position other than AUTO
MATIC. Next, turn the INTENSITY control to the right until 
a spot is just visible on the crt. With the POSITIONING 
controls, position the spot to the center of the crt. 

Now, set the DISPLAY switch to MAG. and position the 
spot directly under the center graticule lines. 

With the spot accurately centered on the crt screen, turn 
the DISPLAY switch to NORM. and adjust the NORM/MAG. 
REGIS. control to return the spot to the center of the screen. 

14. Setting of Horizontal Amplifier Compensa
tion 

Set up your scope controls as explained in Step 10, except 
for the TIME/DIV. switch, which will be set at 50 µsec. Apply 
10 µsec markers, 2 major divisions high, from your 180A Time
Mark Generator. Set the first left marker of the trace on the 
center graticule line. Now switch the TIME/DIV. switch to 
. l msec and return the first left marker to the center line of 
the graticule by adjusting C310. Switch between 50 µsec 
and .l msec until the first left marker no longer moves. If 
you wish this step may be done with the 5X Mag. on. This 
will make for a finer adjustment. 

15. High Sweep Rate Adjustments 

Time/ I 

I 
Time-Mark Div. CRT Display 
Generator Switch Adjust Display Switch 

10 µsec* 10 µsec Cl60E l mark/div. NORM. 
5 µsec 5 µsec Cl60C l mark/div. NORM. 
l µsec 2 µsec C324 2 marks/div. NORM. 

approxi- (first major 
mate division only) 
adjustment 

l µsec .5 µsec Cl60A l mark/ every NORM. 
2 div. 

**10 MC sine . 2 µsec C324 2 cycles/div . NORM. 
wave 

**50 MC sine I . 2 µsec C350 and 
12 

cycles/div. MAG . 
wavet C372 

*Set C358 to maximum capacitance before starting this adjustment. 

**Externally triggered adjustments with 100 µs markers from the 
Time Mark Generator. 

tThe 50 MC must be applied to one of the vertical plates of the 
CRT through a 1 00 µµf capacitor. 

The above adjustments interact with each other. 

VERTICAL AMPLIFIER 

In this section you will find instructions on how to per
form six adjustments to the vertical amplifier. One of the 
adjustments (VARIABLE A TTEN. BAL.) is explained in the 
Operating Instructions and is repeated here for complete
ness. Of the remaining five, Steps 17 and 18 are interact
ing, as are Steps 19 and 20. None of the adjustments listed 
in this section affect the operation of any other part of the 
oscilloscope. 
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16. Variable Attenuator Balance 

This adjustment is performed by the operator of the 
oscilloscope during the course of normal operation. How
ever, the maintenance technician must also make the adjust
ent before he can proceed to calibrate the vertical amplifier. 

Misadjustment of the control is indicated if the entire crt 
display is positioned vertically as the variable attenuator 
control is rotated. To perform this adjustment, it is first 
necessary to get a horizontal reference trace on the crt. This 
can be done most easily by turning the red TRIGGER SELEC
TOR control to AUTO., and the TIME/DIV. switch to l 
MILLISEC. 

With the trace vertically centered on the screen, adjust the 
VARIABLE A TTEN. BAL. control so that the trace remains 
stationary as the red VOLTS/DIV. control is turned back and 
forth through its range. 

17. Amplifier Gain 

This adjustment determines the gain of the vertical ampli
fier and therefore, the calibration of the VOLTS/DIV. con
trol. 

To adjust the GAIN ADJ. control, first set the oscilloscope 
front-panel controls as follows: 

TRIGGER SELECTOR (red knob) 

TRIGGER SELECTOR (black knob) 

TRIGGERING LEVEL 

STABILITY 

DISPLAY 

TIME/DIV. (black knob) 

TIME/DIV. (red knob) 

VERTICAL POSITIONING 

HORIZONTAL POSITIONING 

CALIBRATOR 

VOLTS/DIV. (black) 

VOLTS/DIV. (red) 

AUTO. 

+INT. 

full left or right 

PRESET 

NORM. 

.5 MILLISEC 

CALIBRATED 

centered 

centered 

.5 

. l 

CALIBRATED 

Connect a jumper from the CAL. OUT connector to the 
VERTICAL INPUT connector. 

Set the GAIN ADJ. control for five major divisions of 
vertical deflection. 

l 8. Preamplifier Gain 

The PREAMP. GAIN ADJ. control determines the gain of 
the preamplifier and therefore the calibration of the VOLTS/ 
DIV. switch in the .01, .02 and .05 positions. 

Set the oscilloscope controls as outlined in Step 17 with 
the exception of the VOLTS/DIV. and CALIBRATOR controls. 
Set these controls to .01 and .05 respectively. Connect a 
jumper from the CALIBRATOR connector to the VERTICAL 
INPUT connector. 

Adjust the PREAMP. GAIN ADJ. control for exactly 5 
major divisions of vertical deflection. 
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19. Attenuator High-Frequency Compensation 
(Square-Corner) and Input Capacitance (flat 
Top). 

Set the scope up as explained in Step 17 except AC-DC 
switch is set in DC position. Attach a probe cable to the 
scope's vertical INPUT connector. Now touch the end of the 
probe to the CAL OUT connector and hook the ground 
lead to the nearest ground. Adjust the VOLTS PEAK TO 
PEAK switch so that you display about 5 major divisions 
of signal. In the .l position of the VOLTS/DIV. switch 
(black knob) adjust the compensation in the probe for a 
level top. The following table gives the adjustments, in the 
scope, for the other positions of the VOLTS/DIV. (black 
knob) switch. 

VOLTS/DIV. I Adjust For Optimum I Adjust For Optimum 
Switch Square Corner Level Top 

.2 Cl32 I Cl30 

. 5 Cl26 I Cl24 

1 Cll8 I Cll6 

10 Cll2 I Cll0 

.02 I Cl41 

Check all the other ranges of the VOLTS/DIV. switch for 
the level top and square corner. 

20. Preamplifier Low-Frequency Compensation 

Need for the adjustment of the LOW. FREQ. COMP. con
trol is indicated by a loss of low frequency response. 

To make this adjustment, set the front-panel controls as 
outlined in Step 17 with the exception of the TIME/DIV. 
control-set this control to 10 MILLISEC. Connect a Type 
P51 0A or P6017 Probe to the VERTICAL INPUT connector. 
Set the Type 105 controls for a fifty-cycle output signal and 
connect a Type B52-R Terminating Resistor to the output 
connector. Connect the oscilloscope to the Type 105 by 
touching the probe tip to the center conductor of the coax 
connector on the Terminating Resistor and fastening the 
ground clip to the case of the Terminating Resistor. If ex
cessive hum is encountered, reinstall the bottom plate on the 
osc i 11 osco pe. 
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Make sure the vertical AC-DC switch is in AC. Note the 
slant on the top of the square-wave. Now turn the VOLTS/ 
DIV (black knob) to the .01 position and adjust the Low 
Freq. Comp. control for the same slant on the top of the 
square-wave. 

DELAY LINE 

Including Amplifier High-Frequency Compensa
tion 

Of all of the adjustments you may be called upon to 
perform on the Type 316, the adjustment of the delay line 
and the vertical-amplifier high-frequency compensation will 
be the most difficult. This is due largely to interaction be
tween adjustments. There are 26 variable capacitors and 2 
variable inductors associated with the delay line, and 6 
variable inductors in the vertical amplifier. All of these 
adjustments interact to some degree . 

Before attempting to perform any of the adjustments 
described in this section, read the instructions carefully until 
you are sure of what is to be done. Study the picture and 
drawings to gain a clear mental picture of the result of 
each adjustment. Refer to the Circuit Description of this 
manual for an explanation of the operation of the Delay 
Line (page 3-2). Attempts to adjust the delay line without 
adequate preparation frequently lead to a misadjustment 
more severe than the initial condition. 

Displaying the Test Signal 

To determine the extent of misadjustment of the delay line 
in your instrument, you will need to closely examine a dis
played 400 kilocycle square wave. The square wave used 
to make this examination must have a risetime of no more 
than 20 nanoseconds and must also be free of waveform 
irregularities during the positive half of the cycle. A Tek
tronix Type 107 or Type 105 Square-Wave Generator is 
recommended. 

By following the recommendations in these instructions 
for terminating resistors and cables, you should not exper
ience any difficulty in arriving at the desired results. If, 

Fig. 5-4. Compensating ihe allenuator high-frequency response. When the attenuators are properly adjusted, the display of the Type 105 

output waveform will be similar to the drawing at the right. 
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TYPE 105 
SQUARE-WAVE GENERATOR 

\~~('="".,::::::_:=::-

~C:\ 
C O TYPE B52-R 

0 TERMINATING 
RESISTOR 

1r?..- m ..s--

Fig. 5-5. Connecting the Type I 05 Square-wave Generator to the 
oscilloscope. 

however, it is necessary to use a signal generator other 
than a Type 105 or Type 107, you must exercise caution in 
connecting the instrument to the Type 316. A good check 
on the suitability of your test equipment is to display the 
output waveform on another Tektronix oscilloscope (of a 
type having a delay line) known to be in good adjustment. 

Fig. 5-6. Connecting the Type 107 Square-Wave Generator to the 
oscilloscope. 
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Fig. 5-7. The Type 107 output waveform displayed on a correctly 
adjusted Type 316. 

Fig. 5-5 and Fig. 5-6, shows the desired methods for con
necting either the Type 105 or the Type 107 Square-Wave 
Signal Generator to the Type 316 input connector. 

To display a 400-kilocycle waveform, set the square-wave 
generator controls for a 400-kilocycle output (a few degrees 
away from full-left on the Type 107 APPROXIMATE FRE
QUENCY control) and set the oscilloscope front-panel con
trols as follows: 

TRIGGER SELECTOR (red) AC 

TRIGGER SELECTOR (black) -INT. 

STABILITY PRESET 

DISPLAY NORM . 

TIME/DIV. (black) . 5 µSEC 

TIME/DIV. (red) CALIBRATED 

VOLTS/DIV. (black) 1 

VOLTS/DIV. (red) CALIBRATED 

AC-DC DC 

Adjust the TRIGGERING LEVEL control for a stable dis
play and adjust the square-wave generator output-amplitude 
control for approximately 4 major divisions of vertical de
flection. Position the display so that it is similar to the photo
graph of Fig. 5-7. You may have to adjust the square-wave
generator output-frequency control slightly to get the de
sired number of cycles displayed on the crt screen. 

There are three general characteristics which you will 
have to appraise, and to do this you will need to use three 
different sweep rates. The first characteristic to look for is 
the "level" of the display; the second is the amount of 
"bumpiness" contained in the flat top of the displayed 
waveform; and the third is the "squareness" of the leading 
edge and corner of the displayed waveform. 

Determining the "Level" of the Display 

If the display of Fig. 5-7 were positioned on the screen so 
that the positive portion coincided with a graticule line, we 
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Fig. 5-8. Determining the "level" of a display. 

would refer to the plane of the graticule line as the "level". 
If the leading corner of the waveform extended above the 
graticule line, we would say, "The display has an upward 
slope." Conversely, if the leading corner were to fall below 
the graticule line, we would say, "The display has a down
ward slope." 

Fig. 5-8 shows the three conditions described in the pre
vious paragraph. Although it is possible to observe an up
ward or downward slope at a sweep rate of .5 µ,sec/ div, 
the "level" is most easily observed at 2 or 5 µ,sec/ div. 

Determining the "Bumpiness" of the Display 

The next characteristic to look for in the displayed wave
form is the "bumpiness" of the first half of the positive por
tion; that is, the portion that is affected by the delay-line 
adjustments. To make this observation, you will use two 
sweep rates: .5 µ,sec/div. and .2 µ,sec/div. 

There are two general types of bumps to be found in a 
poorly adjusted delay line. They are shown in Fig. 5-9. The 
first type is the irregularity caused by the misadjustment of 
a group of capacitors. This type is most easily observed at 
a sweep rate of .5 µ,sec/ div. If the bumps occur at random 
intervals along the delay line, they are probably due to 
misadjustment of the delay line and can usually be corrected 
by a few slight adjustments. However, if there is a certain 
rhythmic waviness or symmetry to their appearance, the 
trouble may be due to a faulty adjustment in the terminat
ing network or in the high-frequency compensation of the 
amplifier and a detailed adjustment may be necessary. 

The second kind of bump is caused by misadjustment of a 
single delay-line capacitor. Use a sweep rate of .2 µ,sec/ 
div. to see bumps of this kind. 

Determining the HF Response 

The third characteristic to be investigated in the displayed 
waveform is the extreme leading edge and corner. This part 
of the waveform is affected by the vertical-amplifier HF 
peaking coils and the delay-line adjustments collectively, 
they determine the high-frequency response of the vertical
deflection system and for that reason are of the utmost 
importance. 
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The "squareness" of the leading corner is best observed 
by turning the TIME/DIV. switch to .2 µ,SEC. The corner 
should be as sharp as possible with no overshoot. Fig. 5-10 
shows the three possibilities. While it is necessary that the 
corner be as sharp as possible for optimum frequency re
sponse, it is also necessary that there be no wrinkling or 
"bumpiness" in this portion of the display. 

There is a good deal of similarity in the effect of the 
amplifier peaking coils and the delay-line adjustments. For 
this reason, it is sometimes difficult to ascertain which ad
justments are faulty. Perhaps the simplest way to determine 
the source of misadjustment is to check the physical position 
of each adjustment and compare it to Fig. 5-11. 

Fig. 5-9. Two types of "bumps" caused by deloy-line misadjusl
ment. 
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Fig. 5-10. Compensating the amplifier high-frequency response. 

ADUSTMENT PROCEDURE 

There are four major steps in adjusting the delay line and 
vertical amplifier of the Type 316. They are: (1) physically 
presetting the adjustments, (2) establishing a level display, 
(3) removing the bumps and wrinkles from the display and 
(4) adjusting the high-frequency compensation. In the in
structions that follow, we outlined a method for performing 
these steps. 

Physical Presetting 

Perhaps the most important single bit of information for 
the novice is knowledge of the approximate positions of the 
various adjustments in a properly adjusted instrument. This 
knowledge will give him a good "starting" point. Later 
during the adjustment procedure, he can use the information 
as a check on his progress. 

The variable inductors in the vertical amplifier can be 
preset according to Fig. 5-11. By positioning them as shown, 
you will reduce the effects of the inductors during the delay
line adjustment procedure. 

If, in your preliminary investigation, you detected a cyclic 
waviness in the display, or if there was extreme overshoot 
at the leading edge, you will probably save yourself con
siderable time by presetting the variable inductors. Usually, 
turning the slugs too far out of the coil winding will only 
result in a rounding off of the leading edge. On the other 
hand, turning the slugs too far into the coil winding will re
sult in severe wrinkles in the displayed square-wave
wrinkles which can frequently be reduced by misadjusting the 
delay line. This might give you the impression that the de
lay line was at fault instead of the high-frequency peaking 
coils. 

The variable capacitors in the delay line will not, as a 
rule, require presetting. If the performance of the instru
ment has deteriorated as a result of normal use and handl
ing, the delay line should require only "touching up," and 
the original physical positions of the capacitors should be 
very nearly correct. On the other hand if the instrument 
has been tampered with, or if it has been subject to severe 
vibration or rough handling, it may be desirable to preset 
the delay-line capacitors as described in the following para
graph. 
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In a properly adjusted delay line, the adjusting screw ex
tends above the capacitor body about 3/a inch. The im
portant characteristic is that the tops of all the delay-line 
adjusting screws be at about the same height. It is very 
important to keep this characteristic in mind as you adjust 
the delay line. 

If you can observe a waviness in the heights of the adjust
ing screws (while, at the same time, the display is "level"), 
the trouble is probably due to misadjustment of the inductors 
in the vertical amplifier. In this event, you should recheck 
the physical positions of the slugs as described in the pre
vious paragraphs. 

The inductors and capacitor at the terminated (crt) end of 
the delay line are the first to be adjusted in the adjustment 
procedure and therefore are not usually preset. Should you 
have difficulty in adjusting the delay line, you can use the 
approximate positions shown in Fig. 5-11 as a guide to help 
you locate the source of trouble. The positions shown are 
typical of those in a properly adjusted instrument. 

If, in the preliminary inspection, you noticed a bump 
following the Termination Bump (that is, on the portion of 
the delay line not normally affected by delay-line misad
justments), be sure to check the termination inductors for 
balance. The slugs in both inductors should be equidistant 
from the coil windings as shown in Fig. 5-11. When you 
adjust the slugs, be sure to adjust each slug the same 
amount. 

As a final step in the Physical Presetting procedure, dress 
the leads to the crt vertical-deflection plates. They are to 
be uniformly spaced-both with respect to each other and 
with respect to the crt shield. 

Establishing a "level" Display 

The "level" of the flat top of the displayed square wave 
is determined by the collective effects of all of the delay
line capacitors. The characteristics to look for are described 
in the Preliminary Inspection section of these instructions. 

To make the display "level", you will need to adjust each 
delay-line capacitor a small amount in a direction that will 
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Fig. 5-11. Approximate physical positions of adjustments in a correctly adjusted instrument. 

result in a "level" display. Start at the termination network 
by adjusting the two inductors and the capacitors (see Fig. 
5-11) for minimum Termination Bump. Then advance from 
capacitor to capacitor on the delay line; working toward the 
amplifier end. During your first attempt, you will probably 
find it most convenient to use a sweep rate of 5 fLSec/ div. 
After you have adjusted all of the capacitors to gain an 
average "level" over the length of the flat top on the dis
played square-wave, you can advance the sweep rate to 
2 fLSec/div. and repeat the procedure. This time, however, 
try to adjust the capacitors for a smooth transition from 
bump to bump while at the same time, maintaining a satis
factory "level". The important thing to remember is to re
duce the amplitude of all of the bumps by the same amount 
and not to try to achieve a perfectly straight line at this 
time. 

Removing the Bumps and Wrinkles 

After you have established a "level" display with the 
amplitude of the bumps and wrinkles reduced to within a 
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trace width of the "level" line, you can start to remove the 
wrinkles and bumps over smaller sections of the display. 

Set the TIME/DIV. switch to .5 /LSEC and proceed to re
move the bumps caused by the termination network. Do not 
try to arrive at a perfectly straight line during your first 
attempt. Just reduce the bumps by one half. Then, advance 
to the first group of 4 or 5 capacitors in the delay line and 
adjust them for a smooth line over the portion of the dis
play that they affect. Keep in mind that each capacitor will 
only require a slight adjustment-a mere "touch"- and that 
it is the combined effect of the group of capacitors that you 
should be concerned with. 

While you are adjusting a group of capacitors to remove 
a bump or wrinkle, be sure to frequently turn to a sweep 
rate of 2 or 5 fLSec/ div. and check the level of the display. 

Advance along the delay line from each group of capaci
tors to the next until you have traversed the entire length. 
Then, turn the TIME/DIV. switch to .2 /LSEC and repeat the 
process. This time, however, you must be extra careful. The 
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capacitors that require adjustment will only need a slight 
touch-to do otherwise might nullify all of your efforts up 
to the point. Be sure to check the "level" of the display 
frequently. It is very easy to concentrate on removing a 
particularly stubborn bump, and in so doing introduce an 
upward or downward slope in the display. 

At this point in the adjustment procedure, it will not be 
necessary to adjust each capacitor. "Touching up" here 
and there will probably produce the desired results. 

Adjusting the High-Frequency Compensation 

If you have successfully completed the adjustment pro
cedure up to this point, the display on your oscilloscope 
should appear similar to Fig. 5-7. During this final part 
of the adjustment procedure, you will strive for a square 
corner of the leading edge, while at the same time main
taining the proper "level" without introducing wrinkles or 
bumps. 

Set the TIME/DIV. switch at .2 µ,SEC and position the dis
play to afford a good view of the leading edge and cor
ner. Each pair of inductors in the amplifier affect the same 
part of the display. It is very important that you adjust 
each inductor the same amount as its corresponding op
posite. That is, the slug in L244 should be in the same posi
tion as the slug in L254 when you complete the adjustment. 
This is also true for the slugs in L213 and L227. 

Adjust the inductors, in pairs, for a square corner on the 
display. It may be necessary to readjust the first two or 
three capacitors in the delay line to achieve a wrinkle-free 
corner. 

Ll 77 and L 150 determine the high-frequency response of 
the preamplifier and must be adjusted separately. To do 
this, set the VOLTS/DIV. switch at .01 and reduce the out
put signal from the signal generator. If using a Type 107, 
substitute a Type B52L 10 Pad for the B52R Terminating 
Resistor. 

The coils are adjusted in the same manner as the coils 
in the main amplifier, however, do not adjust the delay-line 
capacitors. They are only to be adjusted when the VOLTS/ 
DIV. switch is set at .1. 

Main Amplifier Bandwidth 

A good check on the completeness of your adjustments to 
the delay line and vertical amplifier is to measure the band
pass of the vertical-deflection system. To make this check, 
it is necessary to establish a reference deflection on the crt. 
Then, without altering the oscilloscope control settings or 
the amplitude of the input signal, increase the frequency of 
the input signal until the crt deflection is reduced to .71 of 
the reference deflection. The input signal frequency at this 
point will be the high-frequency 3-db-down point and re
presents the upper frequency limit of the bandpass. 
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To measure the bandpass of the main amplifier, connect 
the output of a Type 190A Constant-Amplitude Signal Gen
erator to the Type 316 input connector through a Type B52R 
Terminating Resistor. Set the front-panel controls of the 
instruments as follows: 

Type 316: 

TRIGGER SELECTOR (red) 

TRIGGER SELECTOR (black) 

STABILITY 

TRIGGERING LEVEL 

DISPLAY 

TIME/DIV. 

TIME/DIV. VARIABLE 

VOLTS/DIV. 

VOLTS/DIV. VARIABLE 

AC-DC 

Type 190A: 

RANGE SELECTOR 

RANGE IN MEGACYCLES 

ATTENUATOR 

OUTPUT AMPLITUDE 

AUTO. 

+INT. 

PRESET 

full right or full left 

NORM. 

1 MILLISEC 

CALIBRATED 

.1 

CALIBRATED 

AC 

.35-.75 MC 

.50 

10 

See test 

Adjust the Type 190A OUTPUT AMPLITUDE control for a 
vertical deflection of exactly four major divisions on the 
graticule. Then, turn the Type 190A RANGE SELECTOR 
to 9-21. 

Next, without adjusting any other controls, advance the 
Type 190A RANGE IN MEGACYCLES control until you 
reach the point where the crt display is reduced to 2.8 major 
divisions. You may have to position the display with the 
VERTICAL POSITIONING control to make this measurement, 
but do not adjust any other controls. 

With the vertical deflection reduced to 2.8 major divisions, 
read the high-frequency 3-db-down frequency directly from 
the dial of the Type 190A. Typically, this frequency should 
fall within the range from 10 megacycles to 11 megacycles. 

Preamplifier Bandwidth 

To measure the bandwidth of the preamplifier, set the 
front-panel controls as described in the previous step with 
the exception of the VOLTS/DIV. switch and the Type 190A 
ATTENUATOR switch. Set these controls to .01 and 1, 
respectively. Adjust the Type 190A OUTPUT AMPLITUDE 
control for four major divisions of vertical deflection, 

Increase the frequency of the Type 190A output signal, 
just as you did in the previous step, until the vertical de
flection falls to 2.8 major divisions of deflection. Read the 
3-db-down frequency directly from the dial of the Type 
190A. Typically, the upper frequency limit should be be
tween 9 and 10.5 megacycles. 
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Fig. 5-12. Bottom view of the Type 316. 

STEP 15 

STEP 12 

STEP 5 CRT Astigmatism 

STEP 13 Magnifier Registration 

STEP 7 

Trigger Level Centering 
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STEP 3 H. V. Test Point 

STEP 8 Internal Trigger 

DC Level Centering 
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Used in conjuction with 
Trigger Level Centering 
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STEP 1 Low Voltage Power Supply and -150 V Adj. 

Fig. 5~ 14. Type 316, Right-Side View. 
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Fig. 5-15. Type 316, Left-Side View. 
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General 

The Type RM16-RS16 Oscilloscope is a stable instrument 
and should not require frequent recalibration. However, it 
will be necessary to recalibrate certain parts of the instru
ment when tubes or components are changed, and a peri
odic recalibration is desirable. In the instructions that follow, 
the steps are arranged in the proper sequence for a full 
recalibration of the instrument. Each numbered step contains 
the information necessary to make one adjustment. If you 
are aware of the interaction between adjustments, you can 
refer to a particular adjustment procedure and make the 
adjustment without performing unnecessary steps. 

Outline of Procedure 

For purposes of recalibration, the Type RM16-RS16 Oscillo
scope can be divided into five distinct parts: (1) the power
supply and crt circuits, (2) the triggering circuits, (3) the 
horizontal-amplifier and time-base generator, (4) the vertical 
amplifier and (5) the delay line. Calibration adjustments 
made in any one of these categories will frequently affect 
another adjustment in the same category. For example, 
the HORIZ. GAIN ADJ. control affects the calibration of the 
time-base generator at all sweep rates when the DISPLAY 
switch is in the NORMAL position, and therefore affects 
the adjustment of Cl 60E, the 10-microsecond per division 
timing adjustment. On the other hand, calibration adjust
ments made in one category will usually have little or no 
effect on adjustments in another category. There are a few 
exceptions, the most notable being the power-supply volt
age adjustments. 

Interaction of Adjustments 

If you find it necessary to effect a single adjustment 
without recalibrating the rest of the instrument, it is most 
important that you are fully aware of the interaction of 
adjustments. Generally speaking, the interaction of controls 
will be apparent in the schematic diagram. If you are in 
doubt, check the calibration of the entire section on which 
you are working. For example, if you make an adjustment 
in the horizontal-deflection system, check all of the adjust
ments listed under the heading in these instructions. 

EQUIPMENT REQUIRED 

The following equipment or its equivalent is necssary for 
a full recalibration of the Type RM16-RS16 Oscilloscope. 

@® 

SECTION 6 

CALIBRATION 
PROCEDURE 

1. DC voltme'.er (at least 5000 ohms per volt) calibrated 
for an accuracy within l % at 100 volts, 150 volts and 300 
volts, and calibrated for an accuracy within 3% at 1675 
volts. Be sure your meter is accurate. 

2. Accurate rms-reading ac voltmeter, 0-150 volts (0-250 or 
0-300 for 200 to 260 volt operation). 

3. Variable autotransformer (Powerstat, Variac, etc.) having 
a rating of at least 3 amperes. 

4. Time-Mark Generator, Tektronix Type 180 or Type 181. 
If neither of these instruments is available, it will neces
sary to substitute a time-mark generator having output 
markers of 100, 10 and 1 microseconds, and a sine-wave 
output of 10 megacycles, with an accuracy of at least 1 % . 

5. Square-Wave Generator, Tektronix Type 105, with a Type 
B52-R Terminating Resistor, a Type B52-L 10 "L" Pad and 
a Type P52 Coaxial Cable. 

In these instructions, a Type 105 Square-Wave Generator 
is used to describe the technique of adjusting the amplifier 
high- and low-frequency compensation. If you do not have 
a Tektronix Type 105, it will be necessary to substitute a 
generator with the following specifications: (1) output of 
approximately 50 cycles, and 400 kilocycles, (2) risetime no 
more than 20 nanoseconds (when properly terminated) and 
(3) output amplitude variable from about 40 millivolts to 
100 volts. 

6. Constant-Amplitude Signal Generator, Tektronix Type 
190. In these instructions, a Type 190 is used to describe 
the techniques of measuring the bandwidth of the Type 
RM16-RS16 Vertical Amplifier. To make this measurement, 
it is necessary to have available at the INPUT connector 
of the Type RM16-RS16 a signal variable from one mega
cycle to over twelve megacycles, and having at least two 
amplitudes: 30 millivolts and 300 millivolts. It is also neces
sary that the output be adjustable (manually or automati
cally) for equal amplitude to all frequency settings. 

7. Tektronix Type P51 0A or P6017 Probe. 

8. Insulated alignment tools. See Fig. 6-1. 

The tools can be purchased through your Tektronix Field 
Engineer or direct from the factory. 

POWER SUPPLY AND CRT CIRCUITS 

In this section, you will find six calibration steps outlin
ing the method of adjusting the power-supply voltages, the 
crt circuits and the internal calibrator. Two of these adjust
ments will affect the calibration of the entire instrument. 
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Fig. 6-1. Handtools necessary for calibrating the Type RM 16 

Oscilloscope. 

They are Step l, "Low-Voltage Supply" and S:ep 3, "High
Voltage Supply." If you find it is necessary to make these 
adjustments, you will also have to check the calibration 
of the rest of the instrument. Therefore, before you adjust 
the controls, double check your meter readings to be sure 
the adjustment is needed. In the instructions that follow it 
is assumed that the power transformer is connected for a 
nominal line voltage of 117 volts. 

Preliminary 

Preset the front-panel controls of the Type RM16-RS16 
as follows: 

POWER off 

INTENSITY full counterclockwise 

TRIGGER SELECTOR (black) + INT. 

TRIGGER SELECTOR (red) AC 

DISPLAY NORM. 

TRIGGERING LEVEL 

STABILITY 

TIME/DIV. (black) 

TIME/DIV. (red) 

centered 

full clockwise 

.5 MILLISEC 

CALIBRATED (full clockwise) 

VERTICAL POSITIONING 

HORIZONTAL POSITIONING 

VOL TS/DIV. (black) 

centered 

centered 

VOLTS/DIV. (red) 

AC-DC 

CALIBRATOR 

CALIBRATED (full clockwise) 

AC 

OFF 

Remove the top and bot:om plates from the Type RM16-
RS16 and connect the power cord and the ac meter to the 
output of the variable autotransformer. Switch the Type 
RM 16-RSl 6 power on and adjust the autotransformer for 
a meter reading of 117 volts. Maintain the autotransformer 
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output voltage at 117 volts during the calibration procedure. 
If the power transformer in your instrument is connected for 
234-volt operation, adjust the autotransformer for a meter 
reading of 234 volts. 

1. Low-Voltage Power Supply 

Proper operation of your instrument is dependent upon 
correct power-supply voltages. Because the -150-volt 
supply is used as a reference for all of the other supplies, 
it is important that it is properly adjusted. 

Measure the output voltage at the -150-volt, + 100-volt 
and +300-volt supplies at the points indicated. Be sure 
your meter is accurate. The output voltage of the -150-
volt supply must be between -147 and -153 volts, and 
the output voltages of the + 100-volt and +300-volt supplies 
must be within 3% of their rated values. You should be 
able to set the -150 ADJ. control so that all of these 
voltages are within their specified tolerances. Bear in mind 
that the calibration of the entire instrument is affected by 
changes in the power-supply voltages. 

To check the operation of the voltage regulating circuits, 
vary the autotransformer output voltage from 105 to 125 
volts (or from 210 to 250 volts if the power transformer is 
connected for 234-volt operation) while observing the ef
fect on the regulated power-supply voltages. All of the 
voltages should remain essentially constant. 

2. Internal-Calibrator Adjustment 

When the CAL. ADJ. control is properly set the calibrator 
outp1ut will be within 3 % of the voltages indicated on the 
front panel. To make this adjustment, connect a voltmeter 
between the CAL. CHECK POINT and ground, turn the CALI
BRATOR switch to OFF and adjust the CAL. ADJ. control 
for a meter reading of exactly 100 volts. To assure suitable 
symmetry of the calibrator waveform, the voltage at this 
point should not be less than 45 volts nor greater than 55 
volts when the calibrator is turned on. Readings outside 
of this range are generally caused by an unbalanced multi
vibrator tube. 

3. High-Voltage Power Supply 

This adj_ustment determines the total accelerating voltage 
on the crt and thus affec:s the deflecion sensitivity. 

Connect the voltmeter between ground and the H.V. test 
point which can be reached through the cutout in the high
voltage shield. Adjust the H.V. ADJ. control for a meter 
reading of -1675 volts. This voltage should not vary more 
than 10 volts between the following limits: 

Upper Limit: Line voltage-125 v; INTENSITY control turned 
full left. 

Lower Limit: Line voltage-] 05 v; INTENSITY control turned 
full right. 

NOTE 
To avoid possible burning of the crt screen while 
performing this check, position the crt spot off the 
screen. 



4. CRT Alignment 

The crt in the Type RM 16-RSl 6 is held in pos1t1on by a 
single clamp around the tube base. If the instrument is 
subject to considerable handling, the clamp may loosen
permitting the crt to turn. This would cause the crt display 
to appear canted in relation to the graticule lines. Your job 
will be made easier if you align the crt at this point in the 
calibration procedure. 

With no signal connected to the INPUT connector, free-run 
the Time-Base Generator by turning the ST ABILITY control 
full right. Position the free-running trace directly behind 
the center horizontal graticule line. If the trace and the 
graticule line do not coincide 6ver the width of the grati
cule, it will be necessary to loosen the crt base clamp and 
rotate the crt until they do. 

After you have aligned the crt trace with the graticule 
line, push the crt forward so that it rests snugly against 
the graticule. Then, tighten the crt base clamp. Recheck 
the alignment of the crt after tightening the clamp to be 
sure it didn't move while the clamp was being tightened. 

5. CRT Astigmatism 

Need for adjustment of the ASTIGMATISM control 1s in

dicated if the display appears to be defocused and it is 
impossible to improve the focus with the front-panel control. 

Connect a jumper from the CAL. OUT connector to the 
VERTICAL INPUT connector and adjust the controls for a 
reasonably bright display of four to five square-waves hav
ing a vertical deflection of 2 or 3 major divisions. Now 
adjust the ASTIG. and FOCUS controls for the sharpest pos
sible display. Changes in INTENSITY or ambient light 
conditions may require readjustment of these two controls. 

6. CRT Geometry 

The geometry of the crt display is adjustable over a 
limited range by means of the GEOM. ADJ. control. To 
achieve optimum linearity, vertical lines are displayed on 
the crt and the GEOM. ADJ. control is adjusted for minimum 
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curvature in the lines. Nonlinearity is most noticeable at 
the edges of the graticule. 

To make this adjustment, preset the oscilloscope controls 
as described at the beginning of this section with the ex
ception of the TIME/DIV. and the VOLTS/DIV. controls. 
Set these controls to .2 MILLISEC and .2 volts respectively. 
Next, connect the Time-Mark Generator to the INPUT con
nector and display 100-microsecond markers. Position the 
base line of the timing comb below the bottom edge of 
the crt face so that it is not visible. The display should 
appear similar to one of the drawings in Fig. 6-2. Adjust 
the GEOM. ADJ. control for straight vertical lines. 

The calibrator output waveform can be used in place 
of the Time-Mark Generator to make this adjustment, but 
due to the dimness of the trace, the adjustment is more 
difficult. 

TRIGGERING CIRCUITS 

General 

In this section you will find a three-step procedure for 
adjusting the triggering circuits. These adjustments should 
not affect the calibration of any other part of the oscillo
scope and therefore can be adjusted separately. Steps 7 
and 8 interact, however, and these adjustments should be 
made in the order given. 

7. Trigger level Centering 

When displaying a symmetrical waveform of small ampli
tude and with the red TRIGGER SELECTOR knob at AC, 
there should be a setting of the TRIGGERING LEVEL con
trol where the display appears to invert as you switch the 
black TRIGGER SELECTOR knob from + INT. to -INT. 
without requiring readjustment of the TRIGGERING LEVEL 
control. Failure of the oscilloscope to perform in this manner 
indicates improper adjustment of the TRIG. LEVEL CENT. 
control. 

Fig. 6-2. Checking the crt geometry by displaying vertical lines. When the GEOM. ADJ. control is properly adjusted, the displayed lines 
will coincide with the graticule lines as shown in the picture at the !ell. 
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To prepare the oscilloscope for this adjustment, connect 
a jumper from the CAL. OUT connector to the INPUT 
connector, and set the front-panel controls as follows: 

TRIGGER SELECTOR (red) 

TRIGGER SELECTOR (black) 

TRIGGERING LEVEL 

STABILITY 

DISPLAY 

TIME/ DIV. (black) 

TIME/DIV. (red) 

VERTICAL POSITIONING 

HORIZONTAL POSITIONING 

CALIBRATOR 

VOLTS/DIV. (black) 

AC-DC 

AC 

+INT. 

0 

* PRESET 

NORM. 

.5 MILLISEC 

CALIBRATED 

centered 

centered 

1 

AC 

* If your oscilloscope has not been calibrated for some 
time, it may be necessary to manually adjust the STABILITY 
control. 

The control settings given above should result in a display 
of the calibrator waveform having a height of 1 major grati
cule division. 

With a short clip lead, ground the junction of R26, R27, 
R28 and C25 (see Figure 6-3). Then, reduce the amplitude 
of the displayed signal with the VARIABLE VOL TS/DIV. 
control until the display disappears. 

You will be able to return the display to the screen by 
slightly adjusting the TRIG. LEVEL CENT. control. 

Continue to reduce the amplitude of the display until the 
vertical deflection is 2 minor divisions. Then, while switch-

ing the black TRIGGER SELECTOR knob back and forth 
between + INT. and -INT., slightly readjust the TRIG. 
LEVEL CENT. control to get stable triggering for both posi
tions of the switch. 

Remove the clip lead from the TRIGGER SELECTOR switch 
and check for reliable triggering in both positions of the 
black TRIGGER SELECTOR switch with the TRIGGERING 
LEVEL control set at 0. If the triggering point occurs at 
other than the O position, it will be necessary to loosen the 
set screw of the TRIGGERING LEVEL knob and rotate the 
knob to the O position (without rotating the shaft). 

Instruments RM16 from S/N 860 and up; RS16 
from S/N 202 and up. 

In the above example of setting up the trigger circuit, 
adjusting the TRIG. LEVEL CENT control is mentioned. In 
the process, you now adjust a TRIG. SENS ADJ. pot along 
with the TRIG. LEVEL CENT. Make sure in adjusting the 
TRIG. SENS ADJ. that you keep the circuit as insensitive 
as you can, while still obtaining clean triggering. 

8. Internal Trigger DC Level Centering 

In the DC triggering mode, if the TRIGGERING LEVEL 
control is set at 0, the crt display should start at the center 
horizontal graticule marker when the black TRIGGER SELEC
TOR knob is set at + INT. or -INT. If this does not occur, 
need for adjustment of the INT. TRIG. DC LEVEL ADJ. con
trol is indicated. 

To make this adjustment, set the oscilloscope controls as 
described in Step 7 with the exception of the red TRIGGER 
SELECTOR knob. Set this control to DC. Do not disturb the 
setting of the TRIGGERING LEVEL control established during 
the last pa rt of Step 7. 

Fig. 6-3 Grounding the junction of R26, R27, R28 and C25. Connecting the shorting jumper as shown simplifies the adjustment of the 

TRIG. LEVEL CENTERING control. 
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As in Step 7, reduce the amplitude of the display with the 
VARIABLE VOL TS/DIV. control until the display disappears. 
This time, however, you must keep the display centered 
about the center horizontal graticule line as you decrease 
the amplitude. You will be able to return the display to the 
screen by slightly adjusting the INT. TRIG. DC LEVEL ADJ. 
control. 

Continue to reduce the amplitude of the display until the 
vertical deflection is 3 minor divisions and the waveform is 
centered about the center horizontal graticule line. Then, 
while switching the black TRIGGER SELECTOR knob back 
and forth between +INT. and -INT. slightly readjust the 
INT. TRIG. DC LEVEL ADJ. control to get stable triggering 
for both positions of the switch. 

9. Preset Stability 

In the AUTO. mode of triggering, or when the STABILITY 
control is at PRESET, the PRESET ST AB. control provides a 
stability setting suitable for most triggering applications. If 
you cannot get reliable triggering, when the STABILITY con
trol is set at PRESET, but experience no difficulty in manually 
setting the control, the trouble is probably due to faulty 
adjustment of the PRESET STAB. control. 

To make this adjustment, set the oscilloscope controls as 
described in Step 7 with the exception of the red TRIGGER 
SELECTOR knob. Do not connect a jumper from the CAL. 
OUT connector to the INPUT connector. Set the red TRIG
GER SELECTOR knob to AUTO. Turn, the PRESET STAB. con
trol to its full-left (counterclockwise) position. 

Now, slowly advance the PRESET ST AB. control to the 
right until a trace appears on the crt screen. Note the Posi
tion of the screwdriver slot. Then, turn the PRESET STAB. 
control further to the right until the trace brightens. Finally, 
set the control to a position midway between the points 
where the trace appeared and where it brightened. 

TIME-BASE GENERATOR 

The time-base circuits should not require frequent re
adjustment. As a general rule, if the need for adjustment is 
indicated, you should first check all of the time-base ranges 
before making any adjustments. Often only one control is 
misadjusted, yet it may be the control for the range in which 
you first noticed the trouble. 

If nonlinearity is present in the time-base, it will generally 
be confined to the first major division of horizontal deflec
tion. Therefore, in these instructions, we recommend cali
brating the time-base generator on the basis of time mark
ers appearing between the second and ninth vertical grati
cule lines. 

In the 6-step instructions that follow, all but two of the 
adjustments interact to some degree. The two exceptions 
are Steps 12 and 13. For this reason, it is important that 
you make the adjustments in proper sequence. 

Some of the horizontal amplifier adjustments described in 
the following section affect the horizontal position of the crt 
display. As a result, it will be necessary to reposition the 
display with the HORIZONTAL POSITIONING control to keep 
the time markers properly positioned with respect to the 
graticule lines. 

@® 
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10. Magnifier Gain 

The MAG. GAIN ADJ. control determines the gain of the 
horizontal amplifier when the DISPLAY switch is in the MAG. 
position. To make this adjustment, set the front-panel con
trols as follows: 

TRIGGER SELECTOR (red) 

TRIGGER SELECTOR (black) 

STABILITY 

DISPLAY 

TIME/DIV. (black) 

TIME/DIV. (red) 

VERTICAL POSITIONING 

HORIZONTAL POSITIONING 

AC 

0 

PRESET 

NORM. 

MILLISEC 

CALIBRATED 

centered 

centered 

Next, connect the Time-Mark Generator to the INPUT con
nector, set the controls for 100-microsecond marker output 
and adjust the oscilloscope VOLTS/DIV. controls for a verti
cal deflection of approximately 2 major divisions. Center 
the display on the graticule with the POSITIONING controls. 

To calibrate the magnifier circuits, turn the DISPLAY 
switch to MAG. and adjust the MAG. GAIN ADJ. control 
so that there are two time markers for every major graticule 
line. The MAG. GAIN ADJ. control is located on the plastic 
plate next to high voltage section of scope. 

11. Horizontal Amplifier Gain 

The HORIZ. GAIN ADJ. control R325, is part of a feed
back circuit that reduces the gain of the horizontal ampli
fier by a factor of five when the DISPLAY switch is in the 
NORM. position. 

To make this adjustment, set the front-panel controls as 
described in Step l O with the exception of the TIME/DIV. 
switch. Set the control to .l MILLISEC. 

Display l 00 microsecond markers from the Time-Mark 
Generator and adjust the HORIZ. GAIN ADJ. control so that 
each time-marker coincides with the vertical graticule line. 

12. Sweep Length 

The SWEEP LENGTH control prevents the beam from hit
ting the sides of the crt when the display is centered on the 
screen. 

To make this adjustment, free-run the time-base generator 
at any convenient sweep rate in the millisecond range and 
adjust the SWEEP LENGTH control for a sweep length of 
l 0.5 major divisions. 

13. Magnifier Registration 

When the NORM/MAG. REGIS. control is properly set, 
that part of the display immediately under the center verti
cal graticule line will remain there as the DISPLAY switch 
is turned from NORM. to MAG. 

Prepare the oscilloscope for making this adjustment by 
turning the STABILITY control as far left as possible without 
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actuating the internal preset switch, and turn the red TRIG
GER SELECTOR knob to any position other than AUTO
MATIC. Next, turn the INTENSITY control to the right un
til a spot is just visible on the crt. With the POSITIONING 
controls, position the spot to the center of the crt. 

Now, set the DISPLAY switch to MAG. and position the 
spot directly under the center graticule lines. 

With the spot accurately centered on the crt screen, turn 
the DISPLAY switch to NORM. and adjust the NORM/MAG. 
REGIS control to return the spot to the center of the screen. 

14. Setting of Horizontal Amplifier Compensa
tion 

Set up your scope controls as explained in Step 10, except 
for the TIME/DIV, switch which will be set at 50 fLSec. Ap
ply 10 fLSec markers, 2 major divisions high, from your 180A 
Time-Mark Generator. Set the first left marker of the trace 
on the center graticule line. Now switch the TIME/DIV. 
switch to 0.1 msec and return the first left marker to the cen
ter line of the graticule by adjusting C310. Switch between 
50 fLSec and 0.1 msec until the first left marker no longer 
moves. If you wish this step may be done with the 5X Mag. 
on. This will make for a finer adjustment. 

15. High Sweep Rate Adjustments 

Time-Mark Time/Div. CRT Display 
Generator Switch Adjust Display Switch 

10 fLSec* 10 fLSeC C160E 1 NORM. 
mark/div. 

5 fLSeC 5 fLSec C160C 1 NORM. 
mark/div. 

1 fLSec 2 fLSec C324 2 NORM. 
approxi- marks/ div. 
mate ad- (first major 
justment division 

only) 

1 fLSec .5 fLSec C160A 1 NORM. 
mark/ 

every 2 
div. 

**l0MC sine .2 fLSec C324 2 NORM. 
wave cycles/ div. 

**50MC sine .2 fLSec C350 2 NORM. 
wavet and cycles/ div. 

C372 

* Set C358 to maximum capacitance before starting this adjustment. 
** Externally trigger these adjustments with 100 µs markers from 
the Time-Mark Generator. 

t The 50 MC must be applied to one of the vertical plates of the 
CRT through a 1 00 pf capacitor. 

The above adjustments interact with each other. 

VERTICAL AMPLIFIER 

In this section you will find instructions on how to perform 
six adjustments to the vertical amplifier. One of the adjust
ments (VARIABLE A TTEN. BAL.) is explained in the Operat
ing Instructions and is repeated here for completeness. Of 
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the remaining five, Steps 17 and 18 are interacting, as are 
Steps 19 and 20. None of the adjustments listed in this 
section affect the operation of any other part of the oscil
loscope. 

16. Variable Attenuator Balance 

This adjustment is performed by the operator of the oscil
loscope during the course of normal operation. However, 
the maintenance technician must also make the adjust
ment before he can proceed to calibrate the vertical ampli
fier. 

Misadjustment of the control is indicated if the entire crt 
display is positioned vertically as the variable attenuator 
control is rotated. To perform this adjustment, it is first 
necessary to get a horizontal reference trace on the crt. 
This can be done most easily by turning the red TRIGGER 
SELECTOR control to AUTO., and the TIME/DIV. switch to 
1 MILLISEC. 

With the trace vertically centered on the screen, adjust the 
VARIABLE A TTEN BAL. control so that the trace remains 
stationary as the red VOLTS/DIV. control is turned back and 
forth through its range. 

17. Amplifier Gain 

This adjustment determines the gain of the vertical ampli
fier and therefore, the calibration of the VOL TS/DIV. con
trol. 

To adjust the GAIN ADJ. control, first set the oscilloscope 
front panel controls as follows: 

TRIGGER SELECTOR (red knob) AUTO. 

TRIGGER SELECTOR (back knob) +INT. 

TRIGGERING LEVEL full left or right 

STABILITY PRESET 

DISPLAY NORM. 

TIME/DIV. (black knob) .5 MILLISEC 

TIME/DIV. (red knob) CALIBRATED 

VERTICAL POSITIONING centered 

HORIZONTAL POSITIONING centered 

CALIBRATOR .5 

VOLTS/DIV. (black) .1 

VOL TS/DIV. (red) CALIBRATED 

Connect a jumper from the CAL. OUT connector to the 
VERTICAL INPUT connector. 

Set the GAIN ADJ. control for five major divisions of 
vertical deflection. 

18. Preamplifier Gain 

The PREAMP. GAIN ADJ. control determines the gain of 
the preamplifier and therefore the calibration of the VOLTS/ 
DIV. switch in the .01, .02, and .05 positions. 
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fig. 6-4. Compensating the attenuator high-frequency response. When the allenuators are properly adjusted, the display of the Type 1 05 
output waveform will be similar lo the drawing at the right. 

Set the oscilloscope controls as outlined in Step 17 with 
the exception of the VOLTS/DIV. and CALIBRATOR con
trols. Set these controls to .01 and .05 respectively. Con
nect a jumper from the CALIBRATOR connector to the 
VERTICAL INPUT connector. 

Adjust the PREAMP. GAIN ADJ. controls for exactly 5 
major divisions of vertical deflection. 

19. Attenuator High-Frequency Compensation 
(Square-Corner) and Input Capacitance (Flat 
Top). 

Set the scope up as explained in Step 17 except AC-DC 
switch is set in DC position. Attach a probe cable to the 
scope's vertical INPUT connector. Now touch the end of the 
probe to the CAL OUT connector and hook the ground lead 
to the nearest ground. Adjust the VOL TS PEAK TO PEAK 
switch so that you display about 5 major divisions of signal. 
In the .1 position of the VOLTS/DIV. switch (black knob] 
adjust the compensation in the probe for a level top. The 
following table gives the adjustments, in the scope, for the 
other positions of the VOLTS/DIV. (black knob] switch. 

Adjust For Adjust For 
VOLTS/DIV. Optimum Optimum 

Switch Square Corner Level Top 

.2 C432 C430 

.5 C426 C424 

1 C418 C416 
10 C412 C410 

.02 C441 

Check all the other ranges of the VOL TS/DIV. switch for 
the level top and square corner. 

20. Preamplifier Low-Frequency Compensation 

Need for the adjustment of the LOW. FREQ. COMP. con
trol is indicated by a loss of low frequency response. Wave
forms indicative of this trouble are shown in Figure 6-5. 

To make this adjustment, set the front-panel controls as 
outlined in Step 17 with the exception of the TIME/DIV. 
control-set this control to 10 MILLISEC. Connect a Type 
P510A or P6017 Probe to the VERTICAL INPUT connector. 
Set the Type 105 controls for a fifty-cycle output signal 
and connect a Type B52-R Terminating Resistor to the out
put connector. Connect the oscilloscope to the Type 105 by 
touching the probe tip to the center conductor of the coax 

Fig. 6-5. Compensating the preamplifier low-frequency response. The right-hand drawing shows the resulting display of a SO-cycle waveform 
when the LOW FREQ. COMP. control is correctly adjusted. 
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connector on the Terminating Resistor and fastening the 
ground clip to the case of the Terminating Resistor. If exces
sive hum is encountered, reinstall the bottom plate on the 
oscilloscope. 

Make sure the vertical AC-DC switch is in AC. Note the 
slant on the top of the square-wave. Now turn the VOLTS/ 
DIV. (black knob) to the .01 position and adjust the Low 
Freq. Comp. control for the same slant on the top of the 
square-wave. 

DELAY LINE 

Including Amplifier High-Frequency Compensation 

Of all of the adjustments you may be called up to per
form on the Type RM 16-RSl 6, the adjustment of the delay 
line and the vertical-amplifier high-frequency compensation 
will be the most difficult. This is due largely to interaction 
between adjustments. There are 26 variable capacitors and 
2 variable inductors associated with the delay line, and 6 
variable inductors in the vertical amplifier. All of these 
adjustments interact to some degree. 

Before attempting to perform any of the adjustments 
described in this section, read the instructions carefully until 
you are sure of what is to be done. Study the pictures and 
drawings to gain a clear mental picture of the result of 
each adjustment. Refer to the Circuit Description of this 

~~~;i~T~-:.-=--:::!iilg111 
TYPE 105 
SQUARE-WAVE 
GENERATOR 

OSCILLOSCOPE 

'TYPE B52-R 
TERMINATING 
RESISTOR 

Fig. 6-6. Connecting the Type 105 Square-Wave Generator lo the 
oscilloscope. The Type 1 05 requires the use of both a Terminating 
Resistor and SO-ohm 10:1 attenuator. 
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TYPE B52-R 
TERMINATING 
RESISTOR 

TYPE 107 
SQUARE-WAVE 
GENERATOR 

:a11g1r1 
OSCILLOSCOPE 

Fig. 6-7. Connecting the Type I 07 Square-Wave Generator to the 
oscilloscope. Only the Terminating Resistor is necessary when 
connecting the Type I 07 to the oscilloscope. 

manual for an explanation of the operation of the Delay 
Line. Attempts to adjust the delay line without adequate 
preparation frequently lead to a misadjustment more severe 
than the initial condition. 

Displaying the Test Signal 

To determine the extent of misadjustment of the delay line 
in your instrument, you will need to closely examine a dis
played 400-kilocycle square wave. The square wave used 
to make this examination must have a risetime of no more 
than 20 nanoseconds and must also be free of waveform ir
regularities during the positive half of the cycle. A Tektronix 
Type 107 or Type 105 Square-Wave Generator is recom
mended. 

By following the recommendations in these instructions for 
terminating resistors and cables, you should not experience 
any difficulty in arriving at the desired results. If, however, 
it is necessary to use a signal generator other than a Type 
105 or Type l 07, you must exercise caution in connecting the 
instrument to the Type RM 16-RSl 6. A good check on the 
suitability of your test equipment is to display the output 
waveform on another Tektronix oscilloscope (of a type hav
ing a delay line) known to be in good adjustment. 

Fig. 6-6 and Fig. 6-7, show the desired methods for con
necting either the Type 105 or the Type 107 Square-Wave 
Signal Generator to the Type RM16-RS16 input connector. 
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Fig. 6-8. The Type 1 07 output waveform displayed on a correctly 
adjusted Type RM 16. The frequency of the displayed waveform 
is approximately 400 kc. 

To display a 400-kilocycle waveform, set the square-wave 
generator controls for a 400-kilocycle output (a few degrees 
away from full-left on the Type 107 APPROXIMATE FRE
QUENCY control) and set the oscilloscope front-panel con
trols as follows: 

TRIGGER SELECTOR (red) 

TRIGGER SELECTOR (black) 

STABILITY 

DISPLAY 

TIME/DIV. (black) 

TIME/DIV. (red) 

VOLTS/DIV. (black) 

VOLTS/DIV. (red) 

AC-DC 

AC 

-INT. 

PRESET 

NORM. 

.51iSEC 

CALIBBRATED 

CALIBRATED 

DC 

Adjust the TRIGGERING LEVEL control for a stable display 
and adjust the square-wave generator output-amplitude 
control for approximately 4 major divisions of vertical de-
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flection. Position the display so that it is similar to Fig. 6-8. 
You may have to adjust the square-wave generator output
frequency control slightly to get the desired number of cycles 
displayed on the crt screen . 

There are three general characteristics which you will 
have to apprise, and to do this, you will need to use three 
different sweep rates. The first characteristic to look for is 
the "level" of the display; the second is the amount of 
"bumpiness" contained in the flat top of the displayed wave
form; and the third is the "squareness" of the leading edge 
and corner of the displayed waveform. 

Determining the "level" of the Display 

If the display of Fig. 6-8 were positioned on the screen so 
that the positive portion coincided with a graticule line, we 
would refer to the horizontal plane of the graticule line as 
the "level" of the display. If the crt trace coincided with the 
graticule line over the entire length of the positive half-cycle, 
we would say, "The display is level". If the leading cor
ner were to fall below the graticule line, we would say, 
"The display has a downward slope." 

Fig. 6-9 shows the three conditions described in the pre
vious paragraph. Although it is possible to observe an up
ward or downward slope at a sweep rate of 0.5 vsec/div, 
the "level" is most easily observed at 2 to 5 vsec/div. 

Determining the "Bumpiness" of the Display 

The next characteristic to look for in the displayed wave
form is the "bumpiness·· of the first half of the positive por
tion; that is, the portion that is affected by the delay-line 
adjustments. To make this observation, you will use two 
sweep rates: 0.5 vsec/ div. and 0.2 1.1.sec/ div. 

There are two general types of bumps to be found in a 
poorly adjusted delay line. They are shown in Fig. 6-10. 
The first type is the irregularity caused by the misadjustment 
of a group of capacitors. This type is most easily observed 
at a sweep rate of 0.5 vsec/div. If the bumps occur at ran
dom intervals along the delay line, they are probably due 
to misadjustment of the delay line and can usually be cor
rected by a few slight adjustments. However, if there is a 
certain rhythmic waviness or symmetry to their appearance, 

Fig. 6-9. Determining the "level" of a display. Departures from a "level" display occur as a result of the collective misadjuslment of the 
delay-line capacitors. The "level" is most easily observed al a sweep rate of 2 or 5 µsec/div. 
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Fig. 6-10. Two types of "bumps" caused by delay-line misadjust
ment. The "bump" in waveform A is caused by the misadjustment 
of a group of capacitors. The bumps in waveform B are the result 
of the misadjustment of single capacitors. 

the trouble may be due to a faulty adjustment in the ter
minating network or in the high-frequency compensation of 
the amplifier and a detailed adjustment may be necessary. 

The second kind of bump is caused by misadjustment of a 
single delay-line capacitor. Use a sweep rate of 0.2 p.sec/ 
div. to see bumps of this kind. 

Determining the HF Response 

The third characteristic to be investigated in the displayed 
waveform is the extreme leading edge and corner. This part 

of the waveform is affected by the vertical-amplifier HF 
peaking coils and the delay-line adjustments collectively, 
they determine the high-frequency response of the vertical
deflection system and for that reason are of the utmost 
importance. 

The "squareness" of the leading corner is best observed 
by turning the TIME/DIV. switch to .2 p.SEC. The corner 
should be as sharp as possible with no overshoot. Fig. 6-11 
shows the three possibilities. While it is necessary that the 
corner be as sharp as possible for optimum frequency re
sponse, it is also necessary that there be no wrinkling or 
"bumpiness" in this portion of the display. 

There is a good deal of similarity in the effect of the 
amplifier peaking coils and the delay-line adjustments. For 
this reason, it is sometimes difficult to ascertain which adjust
ments are faulty. Perhaps the simplest way to determine the 
source of misadjustment is to check the physical position of 
each adjustment and compare it to Fig. 6-12. 

ADJUSTMENT PROCEDURE 

There are four major steps in adjusting the delay line and 
vertical amplifier of the Type RM16-RS16. They are: (1) 
physically presetting the adjustments, (2) establishing a level 
display, (3) removing the bumps and wrinkles from the dis
play and (4) adjusting the high-frequency compensation. In 
the instructions that follow, we outline a method for perform
ing these steps. 

Physical Presetting 

Perhaps the most important single bit of information for 
the novice is knowledge of the approximate positions of the 
various adjustments in a properly adjusted instrument. This 
knowledge will give him a good- "starting" point. Later dur
ing the adjustment procedure, he can use the information as 
a check on his progress. 

The variable inductors in the vertical amplifier can be 
preset according to Fig. 6-12. By positioning them as shown 
you will reduce the effects of the inductors during the delay
line adjustments procedure. 

Fig. 6-11. Compensating the amplifier high-frequency response. The left-hand drawing is typical of an instrument in good adjustment. The 
right-hand waveform will usually be the result of physically presetting the adjustments as described in the text. The middle waveform is 
the result of overcompensation. 
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Fig. 6-12. Approximate physical positions of adjustments in a correctly adjusted instrument. Initially, the adjustments can be preset 
as shown above. During the recalibration procedure, they will be moved slightly. 

If, in your preliminary investigation, you detected a 
cyclic waviness in the display, or if there was extreme over
shoot at the leading edge, you will probably save yourself 
considerable time by presetting the variable inductors. 
Usually, turning the slugs too far out of the coil windings 
will only result in a rounding of the leading edge. On 
the other hand, turning the slugs too far into the coil wind
ings will result in severe wrinkles in the displayed square
wave-wrinkles which can frequently be reduced by mis
adjusting the delay line. This might give you the impression 
that the delay line was at fault instead of the high-frequency 
peaking coils. 

The variable capacitors in the delay line will not, as a 
rule, require presetting. If the performance of the instrument 
has deteriorated as a result of normal use and handling, the 
delay line should require only "touching up," and the 
original physica I positions of the capacitors should be very 
nearly correct. On the other hand if the instrument has been 
tampered with, or if it has been subject to severe vibration 
or rough handling, it may be desirable to preset the delay
line capacitors as described in the following paragraph. 

In a properly adjusted delay line, the adjusting screw ex
tends above the capacitor body about 3/s inch. The import
ant characteristic is that the tops of all the delay-line adjust
ing screws be at about the same height. It is very important 
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to keep this characteristic in mind as you adjust the delay 
line. 

If you can observe a waviness in the heights of the adjust
ing screws (while, at the same time, the display is "level"), 
the trouble is probably due to misadjustment of the inductors 
in the vertical amplifier. In this event, you should recheck 
the physical positions of the slugs as described in the pre
vious paragraphs. 

The inductors and capacitors at the terminated (crt) end of 
the delay line are the first to be adjusted in the adjustment 
procedure and therefore are not usually preset. Should you 
have difficulty in adjusting the delay line, you can use the 
approximate positions shown in Fig. 6-12 as a guide to help 
you locate the source of trouble. The positions shown are 
typical of those in a properly adjusted instrument. 

If, in the preliminary inspection, you noticed a bump 
following the Termination Bump (that is, on the portion of 
the delay line not normally affected by delay-line misadjust
ments), be sure to check the termination inductors for bal
ance. The slugs in both inductors should be equidistant 
from the coil windings as shown in Fig. 6-12. When you 
adjust the slugs, be sure to adjust each slug the same 
amount. 
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As a final step in the Physical Presetting procedure, dress 
the leads to the crt vertical-deflection plates. They are to 
be uniformly spaced-both with respect to each other and 
with respect to the crt shield. 

Establishing a "level" Display 

The "level" of the flat top of the displayed square wave 
is determined by the collective effects of all of the delay
line capacitors. The characteristics to look for are described 
in the Preliminary Inspection section of these instructions 
and are shown in Fig. 6-9. 

To make the display "level", you will need to adiust each 
delay-line capacitor a small amount in a direction that will 
result in a "level" display. Start at the termination network 
by adiusting the two inductors and the capacitor for mini
mum Termination Bump. Then advance from capacitor to 
capacitor on the delay line; working toward the amplifier 
end. During your first attempt, you will probably find it 
most convenient to use a sweep rate of 5 /-'.sec/div. After 
you have adiusted all of the capacitors to gain an average 
"level" over the length of the flat top of the displayed 
square-wave, you can advance the sweep rate to 2 /-'.sec/ 
div. and repeat the procedure. This time, however, try to 
adjust the capacitors for a smooth transistion from bump to 
bump while at the same time, maintaining a satisfactory 
"level". The important thing to remember is to reduce the 
amplitude of all of the bumps by the same amount and not 
to try to achieve a perfectly straight line at this time. 

Removing the Bumps and Wrinkles 

After you have established a "level" display with the 
amplitude of the bumps and wrinkles reduced to within a 
trace width of the "level" line, you can start to remove the 
wrinkles and bumps over smaller sections of the display. 

Set the TIME/DIV. switch to .SvSEC and proceed to re
move the bumps caused by the termination network. Do not 
try to arrive at a perfectly straight line during your first 
attempt. Just reduce the bumps by one half. Then, advance 
to the first group of 4 or 5 capacitors in the delay line and 
adiust them for a smooth line over the portion of the display 
that they affect. Keep in mind that each capacitor will only 
require a slight adiustment-a mere "touch"- and that it is 
the combined effect of the group of capacitors that you 
should be concerned with. 

While you are adiusting a group of capacitors to remove 
a bump or wrinkle, be sure to frequently turn to a sweep 
rate of 2 or 5 vsec/div. and check the level of the display. 

Advance along the delay line from each group of capaci
tors to the next until you have traversed the entire length. 
Then, turn the TIME/DIV. switch to .2 vSEC and repeat the 
process. This time, however, you must be extra careful. The 
capacitors that require adiustment will only need a slight 
touch-to do otherwise might nullify all of your efforts up to 
this point. Be sure to check the "level" of the display fre
quently. It is very easy to concentrate on removing a parti
cularly stubborn bump and in so doing, introduce an upward 
or downward slope in the display. 
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At this point in the adiustment procedure, it will not be 
necessary to adiust each capacitor. "Touching up" here and 
there will probably produce the desired results. 

Adjusting the High-Frequency Compensation 

If you have successfully completed the adiustment pro
cedure up to this point, the display on your oscilloscope 
should appear similar to Fig. 6-l l. During this final part 
of the adiustment procedure, you will strive for a square 
corner of the leading edge, while at the same time maintain
ing the proper "level" without introducing wrinkles or bumps. 

Set the TIME/DIV. switch at .2 vSEC and position the dis
play to afford a good view of the leading edge and cor
ner. Each pair of inductors in the amplifier affect the same 
part of the display. It is very important that you adiust each 
inductor the same amount as its corresponding opposite. 
That is, the slug in L544 should be in the same position as 
the slug in L554 when you complete the adiustment. This is 
also true for the slugs in L513 and L527. 

Adiust the inductors, in pairs, for a square corner on the 
display. It may be necessary to readjust the first two or 
three capacitors in the delay line to achieve a wrinkle-free 
corner. 

L477 and L450 determine the high-frequency response of 
the preamplifier and must be adiusted separately. To do this, 
set the VOLTS/DIV. switch at .01 and reduce the output 
signal from the signal generator. If using a Type 107, sub
stitute a Type B52Ll0 Pad for the B52R Terminating Resistor. 

The coils are adiusted in the same manner as the coils in 
the main amplifier, however, do not adjust the delay-line 
capacitors. They are only to be adiusted when the VOLTS/ 
DIV. switch is set at .l. 

Main Amplifier Bandwidth 

A good check on the completeness of your adiustments 
to the delay line and vertical amplifier is to measure the 
bandpass of the vertical-deflection system. To make this 
check, it is necessary to establish a reference deflection on 
the crt. Then, without altering the oscilloscope control set
tings or the amplitude of the input signal, increase the fre
quency of the input signal until the crt deflection is reduced 
to 0.71 of the reference deflection. The input signal fre
quency at this point will be the high-frequency 3-db-down 
point and represents the upper frequency limit of the band
pass. 

To measure the bandpass of the main amplifier, connect 
the output of a Type 190 Constant-Amplitude Signal Gen
erator to the Type RM16-RS16 input connector through a 
Type B52R Terminating Resistor. Set the front-panel controls 
of the instruments as follows: 

TRIGGER SELECTOR (red) 

TRIGGER SELECTOR (black) 

STABILITY 

TRIGGERING LEVEL 

DISPLAY 

AUTO. 

+INT. 

PRESET 

full right or full left 

NORM. 

@® 



TIME/DIV. 1 MILLISEC 

TIME/DIV. VARIABLE CALIBRATED 

VOLTS/DIV. .1 

VOLTS/DIV. VARIABLE CALIBRATED 

AC-DC AC 

Type 190: 

RANGE SELECTOR .35-.75 MC 

RANGE IN MEGACYCLES .50 

ATTENUATOR 10 

OUTPUT AMPLITUDE See text 

Adjust the Type 190 OUTPUT AMPLITUDE control for a 
vertical deflection of exactly four major divisions on the 
graticule. Then, turn the Type 190 RANGE SELECTOR to 
9-21. 

Next, without adjusting any other controls, advance the 
Type 190 RANGE IN MEGACYCLES control until you reach 
the point where the crt display is reduced to 2.8 major divi
sions. You may have to position the display with the VERTI
CAL POSITIONING control to make this measurement, but 
do not adjust any other controls. 

@® 

Calibration !Procedure - Type RM/RS 16 

With the vertical deflection reduced to 2.8 major divisions, 
read the high-frequency 3-db-down frequency directly from 
the dial of the Type 190. Typically, this frequency should 
fall within the range from 10 megacycles to 11 megacycles. 

Preamplifier Bandwidth 

To measure the bandwidth of the preamplifier, set the 
front-panel controls as described in the previous step with 
the exception of the VOLTS/DIV. switch and the Type 190 
ATTENUATOR switch. Set these controls to .01 and 1, re
spectively. Adjust the Type 190 OUTPUT AMPLITUDE con
trol for four major divisions of vertical deflection. 

Increase the frequency of the Type 190 output signal, just 
as you did in the previous step, until the vertical deflection 
falls to 2.8 major divisions of deflection. Read the 3-db
down frequency directly from the dial of the Type 190. 
Typically, the. upper frequency limit should be between 9 
and 10.5 megacycles. 

6-13 



Calibration Procedure - Type RM/RSl 6 

STEP 15 

HIGH SWEEP RATE ADJUSTMENT 

5µSEC/DIV. SWEEP RATE (Cl60C) 

STEP l 

STEP 4 

.5 .5 10 10 
'--... __________ ,------/ 

V 
STEP 19 
,\TTENUATOR HIGH-FREQUENCY COMPENSATION 

,\ND INPUT CAPACITANCE 

STEP 18 

NOTE: 

STEP 2 

STEP 2 

CAL.CHECK 

Step 16; VARIABLE ATTENUATOR BAL. 
Screwdriver adj. found on the front panel 

Fig. 6-13. Top View of Oscilloscope. 
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STEP 17 

STEP 8 

STEP 3 

HIGH VOLTAGE 

STEP 3 

STEP 19 

.02 (C441) 

Calibration Procedure - Type RM/RS16 

ADJUST FOR 

MAXIMUM 
CAPACITANCE 

ATTENUATOR HIGH

FREQUENCY COMPENSATION 

(C358) 

SWEEP LENGTH 

STEP m 
MAGNIFIER 

STEP 15 

HIGH SWEEP 

RATE ADJ. 

STEP 13 

NORM./MAG. REGIS. 

PRESET ST ABILITY 

.2µSEC/DIV.1 
SWEEP RATE 

(c 37 2) STEP 15 

HIGH SWEEP 

2µSEC/DIV. 

SWEEP RATE 

(C324) 

RATE ADJ. 

HORIZONTAL AMPLIFIER GAIN 

CRT ASTIGMATISM 

STEP 14 

HORIZONTAL AMPLIFIER COMPENSATION 
50µSEC/DIV. SWEEP RATE (C310) 

®® 

TRIGGER LEVEL CENTERING 

STEP 7 

TRIG. SENS. ADJ. 

Fig. 6-14. Bottom View of Oscilloscope. 
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I I 
I I 

: I 
I 

: TO GRID,PI/Yd,V618 
I /Y/ILL[R RU/YUP TUB[ 
1(S[[ TI/Yl[-5AS[ G[N. 
\DI A GRAM) 

Cl60A \ 
3-/2 \ 

\. 

/0 

20 

50 C/80A 

C/60[ 
4.5-25 

Cl60f 

.I rldO 

.z 

.5 CldOB 

M,ws,c : :[' 

5 CldO C 

:: i::, 
. I 

. 2 

St:.C .5 

2 

0.1 

CAPACITORS 
qRE.S!STORS 

[J: 
'f-t 

C/60H 

"f-E 

Rl60A 
IOOK 

R/608 
O--f----.-----"./\/'v_.... ZOOK 

Rl60C 
o--<>---"N-., ____ 500K 

Rl60D 
IM 

Rl60 t:. 
v--,---.-_,._N'v____ 2 fVI 

Rl60r 
5fYI 

Rl60G 
!OfYl 

~NCALIBRATED! 

R.67 

~ 

sw:::a I 
1 -I SOV 
: GANO[D WITH 
I IVARIABLt:I.R65 . 
I SWITCHt:S AS SH OWN 
IAR[ WITH R65 IN 
I t:XTR[Mf. CLOCK WIS[. 
: -:: POSITION. 

I 
1 R64 
I d.21< 

R/60H Rl60J I 
10/Y/ /OfY/ SW65A 

R65 
/ cw 201<. h HOLD - Off --1 L T//Y//IYG_J 

~APACITORS l 
hTIMING 

R.[SISTORS 

~T/M[/DIV.) 

- /SOV -l50V.(ARIABL[ I 

TYP[ 3 /6 0SC/LL0SC0P[ AA 

+ 

SISIS P"RTS LIST FOi'- ISARLIISR 
VALUE:.S ANO 5/N CHANGCS 
OF P'°'RTS MARi<EcD ~ 

TIMING .SWITCH 
(TIM[/ DIV.} 

R.O.W. 
s - a - 61 

-1 -

1 

J 

( 

I 



/\_/\_ +30 

\

- 4 o~C3l5 

15 

FROM CATH, PIN __ 3•, V_6_I_A __ -+-_:__, R.536105 RUNUP C.r. 
(T/M[-BAS[ G[IV . D/AG.! R3l0 

1.64/'17 

R3l4A 
!'OK 

R3II 
1.5M 

' I 
I 
I 
I 

-/50V \ 
I 
I 
I 
I 

+300V 

-IBOV 

V .31.38 
¼6DJ8 * 

!/'/PUT 
c.r. 

IR 
I 

C-324 
3-/2 

R333 
400K 

N0RfVI./MAO. 

~rn,s). 
R335 ~ 

50K 

-/50V 

/'/ORM. 

C333 
/.5 

I 
I 

o I 

R334 
250K 

I 
I 
I 
I 
I 

R337 
47 

I I 
O>----=--\---o IMAO. \ 

0 \[XT. \ 
I I 
I I 
I I 
I I 
I I 
I I 
\ Ir 
I I 

+/O0V 

2 

+3. I 
+3. I 

DRIVl.R 
c.r. 
~ /"I +14 

/ \.______.,.---' \__ ov 

\ 
R.344 

R.340 
66K 

47 

-/50V 
I r- - -------- ---- L ___________ _ 

2, ____ 1 

-- __ \__-!DISPLAY! - - __ _l _ , 
I 
I 
I 
I 
I 
I 

2 R ~ 

' I~ 

I 
I 
I 
I 
I 
I 

\ 8300/J 
\ IV[ 2 , -::-

\ 
\ 

\ 
\ HORIZ. INPUT 

ATT[l'I. 

(HORIZ.) 11, 
SW 300 (S[[ \ 

TIM[ -8ASl. G[/V[RATOR I 
DIAGRAM! \ 

I 
I 
I 
I 
I 
I 

-::-

R.367 
5.6K 

C356 
d-50 

+300V 

+245 
+73 

+300V 

V.3548 
'.k6DJ8 * 

OUTPUT 
C.[ 

7 

R.35 1 
47 5359 

f'l[.-2 
6 

3 

R.353 
15K 

~--'V' v'v-_c.--- - MA G.GAll'I 
ADJ. 

R356 
2.5K 

~ 

R356 
15K 

3 

R.354 
/OK 

-/50V 

-/50V 

R.359 
41.5K 

R.379 
Z?OK 

+250 
+ 8 3 

/\ /\ + 235 

+ 

\ r: 
\-15ov 

I 

+/OOV 

R365 

R 3/48 ><e---'V!'V!'\,-K __ -=-_-0 

I 
I 

R.366 
/OOK 

C367 
1-01 

( / L/ L +115 

+75 
+225 

I 
I 
I 
I 
I 
L ___________ ___ _ 

TYPE. .J/6 OSCILLOSCOPE. 

+ 

!'OK I 
I 
I 
I 
I 

-/50V 

-=- V374A 
~6DJ8 * 
OU TP U T 

AMPL/rl[R 

R374 
4-7 +64 

+ 250 

HORIZOl'ITAL 
POSIT/01'1//YG 

_______________ \ 

SESEe PAP.TS LIST FOP. EeAP.LIEeP. 
VALUl=.S ANO S/N CHANGE:.S OF 
PAil-TS MAP.i<EeD WITH 12-"D 
TINT 8LOC)(.S 

AA, 

~---------- - -----~ 
WAVEFORMS AN D VOLTAGE READINGS 
W ERE OBTAINED W ITH CONTROlS SET AS FOll OWS: 

EXT, HORIZ. INPUT . 

HORI Z . DISPLAY 

. . ........... NONE +300V 

FO R WAVEFORMS . 
R372:»------ -- ¾f------------' 

....... NORM. .35 K fK TAP 

FOR VOLTAGE READINGS 

HO RIZON TAL PO SITION 

FOR U" ER VOLTAGE READINGS . 

FOR LOW ER Vot TAGE READINGS . 

. . . . EXT. 

. ... ... . . ... ccw 
. ............ cw 

SEE ALSO IMPORTANT NOTE ON TIME-BASE TRIGGER DIAGRAM. 

316 HOA IZ AMP 

+300V 

R. O. W. 

5-5-6/ 

HORIZONTAL AfY!PL/fl[R 
Cll2.CUIT NUMBEc!2-S 

300 TH12.U 3,9 

RIGHT 
DlFLCCTI ON PLAT[ 

* 6922 OR 6BQ7A MAY 
8£ SUBSTITUTED 
FOR 6DJ8 

:::i::: 
0 
;u 
N 
0 
::z 
--l 
)> 
r-
)> 

:s: 
-0 
!:: 
-r, 

rr1 
;u 

I 



+JOOV 

R694 
270K 

V374 V354 

R695 
IOOK 

6.3VAC 

L-------.------~rROM Tt:R/Yl. 2 4 

TOSW420Aq,B 

TO R600 
jSC AL[ ILLUM . I 

(POW[R SUPPLY 
DIAG.) 

ITRIGG[R S[Lt:CTOR 1----------__. 
(TIM[-BAS[ TRIG . DIAG.) 

+/OOV 

V25 

V61 

V52 

V.313 

Vd06 

4,5 9 

V8/0 

3 4 

-=-

6 .3VAC 
.-----------<-- f'RO/Y7 Tt:.RfYl.29 

V43 

T/fVJ[ - BAS[ DlCK 

V6l7 

V/63 

5 

VZ03 

_j 4 

4 3 

VZZ4 

cl b f'RO/YI T[RM . 23 
6 .3VAC 

f"ROM Tt:RM. 24 

V573 

4,5 

V555 

V214 

4 3 

3 4 

V!d3 

.::. 
4 .3 

V636 

POWlR 
+ 

TYP[ 3/6 0SCILL0SC0P[ 

+/OOV 

V233 VZ44 V263 R690 
/OOK 

4 5 4 5 

4 5 

V254 

C690 
1 oz 
-=-

~----------- f'ROM Tt:RfY7. 26 

6.3V AC 

c_ __________ ,.__ f'ROM Tt:.RfYl. ZS 

4,5 

V637 

4 3 

V666 

t f'ROM TLRM.27 

12.6 V AC C.T. 

L------~-rROM TLRM .29 

Sec PA P.TS LIST FOP. cAP.Llcp. 
V ALUE:.S ANO S/N CH A NGE:.5 OF 
PAP.TS MAp. )<cD WITH p.E.D 
TINT BLOCi<S 

DlCK R.O.W 

5-5-6/ 

H[AT[R WIRI/YG D!AGRA/Yl 

+ 

PRlfYIARY CONN[CTlD FOR 
234.VAC OP[RATJ0N 

- -- --------- I 

! 

V6/7A 
SE.Rll5 
TUB!.. 

T600 
R660 

V666 
AMPL!f"lf.R 

THE.RM AL 
CUTOUT 
TKf,0/ 
137 " f" 

SW600 

IPOW£R] 
~ 

FUSE 
F60I 
3A 

//7 VOLTS AC 
50-4D0CYCLf.S 

,.:'-06-t~---..--N~__,_ _ _,:;IO:,,.,_ __ -.- __ -r- _ _____ -r- _______ -.-----,.-----~ftZ:'i.a. 
207 VRMS C660 R666 

19 " 
£.LEV. TO +l50V 

Z4 I (S[L. HTR'.WRG.OIAG.) 

~ TO V617 PW/2. SUP 

f25JJ-f //YI 

V666 

R66d 
IK 

R669 
1.25K 

1?662 6A U6 5 1?671 CIA6C 

23 VJ54,374 H0RIZ.AfYIP 

27 
~,1 TO P0W[R SUPPLY 
~ 1,. CALl5RAT0R 

2?0K tfYI J 1°<-_ste:. 
+64 t-----F=F ::_::::~f!------ -- - - - --t -1.9 - PR[AMPUT/E.R DIAG. 

f0R 0THlR SlCT/ONS Of 
R67Z C/46 

2d -=-

14 
R630 

10 

C630A 
160JJ-r 

+/OOV 

R632 
47K 

+ 16~ 

V6J6 
Af't1PL/r/E.R 

+300V 

R636 

V657 
SlRIE.S 
TUBE:. 

490K 

-150 

:r:1 ----- ~2~,_7,_ R639 
3K 

R635 
//YI 

R6Jd 
/K 

(6.Jcl 
.01 

L--- -----------+/OOV 

R64I 
333K 

+42 .---'--+--,+ 

C6305 I IOJJ-f 

-J.'- --- +-- ---~ -,.3 -=-

~dA 

~ 

R6.J3 
TO T!Mf.-5A5t:.. TRIG.<! GEN. 

V.J/3 HORIZ. AMP. 
Vc106,V610 CRT 

21 

~TOCRT 

20 
V609 

V OL TAO[- RlFU2£J'IC[ 
TUB£ 

33K 
R64Z 
490K 

-/50V 

VO LTAG E READINGS wm 0 1u 1NED 

V6/ 7 5 TRIGGER 1N, uT SIGN"t 

SU?IL.S 
TUB[ 

NONE 

NONE 

117¥ 

ccw. aut NOT 
SWITCHED TO PUSH 

SEE AISO IMPORTANT NOTE O N TIME-BASE lt!GCER D1AG~,v,1 

+ 

V606 
DlfflRUVCl 
AfY/PL/rllR 

----

NOTE. : 
USE DC ~AN 
ABOVE 60 CYCLE.S 

TO Tf.RfYl.27 
6.3V 

1~599 
86"00cp 

PILOT 
LIGHT 

R600 
50 

!3601 

R60I 
10 

GRAT/CUL£ 
LIGHTS 

. 
C6-Q 2,4,7 

.01 
-ao 

R603 
33K 

+ 72 

R605 
5.6K 

R606 
220K 

-/50V 

+IOOV 

R609 
I/YI 

R610 
R.607 I K 
68K 

V6068 
!;,6AIY6 6 

7 

" 
- 82 

R6l2 
ldK. 

R6ZO 
1.25K 

-d2 R616 J 66K 
R614 
I/YI ~ R617 J /OK 

-/50 R6lc3 
ADJ . 50K 

C6l4 
.0 1 

nC6015 
1014 

'---'----------------- - ----'----'---+-----,sov 

AA, 

SE:E; PAR.TS LIST FOR. E:AR.LIE;Q. 
VALUE;S ANO S/N CHANGE;S OF 
PAR.TS MAlll(E:D WITH f,U.O 
TINT BLOC)(.S 

R.o.w: 

5 - 5 - 61 

LV POW[R SUPPLY 
CIP,.CUIT NUMi!>E;~S 

600 THP,.U & 1S 



+300V 

AfVIPLIF/t:.R 

V606A 
Yz/2AU7 

RcJOI 
150K 

2 

CcJO/ 
1001 

+44 V 

OSCILLATOR 

V6 !0 
6AQ5 

6 

5 

+300V 

6 

R804 
l.5/YJ 

A/YJPL/r! ER 

Vd06E> 
~ !2AU7 

7 

-/ 50V 

C605 
1 ,022 

TYP[ 516 0SCILL0SC0P[ 

+ 

Rc30<5 
47K 

Cd// 
. 00/ 

V622, V632 
HV R.lCT!fH .R.S 

Td00 

U!YBLANK!NG PULS[ 
rROfV/ CA T H, PIN3,V.35A ---------~ 
Uf'/8LANK!f'IG C.[(SEE. 
T!Ml-BASt:. GE.N. DIAG.J 

Vd22 
5642 

+400V 
U!YR EG. +300V 

R.640 
l.5fV1 

CB26 

~ 

+.300V 

V859 
CRT 

! T3!6P2 \ 

ADJ. 

+ 

P~ __ : TO V <522 

P~ _ ____.: TO V<532 

+/00V 
HV ADJ"- f!::, 

~ R84! 
~ --= --< zM 

Rc350 
150K 9 

+ 30/0V (j[OM. 

----+--- ~__, R.854 
/OOK 

R.<5.32 
3 . .3K R642 

[4.7M I 

RcJ52 
120K 

+/OOV 

C652 
.005 

Cd..32 
1 .01 R<543~ --- -+----------4~ 

ZM '-- -~ 1rocus1 Vd32 
5642 R.844 

[470K j 

AA 

Cd33 

~ Cd34 
[QI] 

SEE PAf2.TS LIST FOP. EcAP.LIEj<. 
VALUES AND S/N CHANGES 
OF PAf<.TS MAf<.}'-E.D . . : ) 

RcJ46 
27K 

2 

-!G75V 

VOLTAGE READINGS WERE OBTAINED 
WITH CONTROLS SET AS FOLLOWS, 

3 

INTENSITY . .. . .•. . ... . ... ccw 
316 A CRT 

CRT CIRCUIT 

+/00V 

6 

C64c3 
.OJ 

Rd46 
!M 

+300V 

~ 
ASTIG.-----..._ Rt3S 6 

C856 
.005 

50K 

+/OOV 

I CA~'it~ot: I 
,I NORMALLY l\ CLOSE.D 

_\ocATED ON 
- RE.AR PANEL 

R.O.~V. 
5-15-6/ 

l 



+ 

ov 

~flfl -,50 
R.550 
150K ( 

-7 7 ----------'-----------, 

7 

- /67 

R554 
3. 9/Yl 

C554 
330 

TYP[ 3/6 OSCILLOSCOPE AA, 

R.562 
66K 

,------------, - 55 

+/OOV 

CAL.ADJ."" R566 

R.564 
33K 

+14 .5 

~ !OK 

CALIBRATOR 
C.r. 

V5558 
½IZAU7 

2 

V573 
s 6AU6 

~ R572 n n +95 ,K 

_J µ ~- 6 0 

+300V 

3 

5W555 +1-a 

7 

_flfl__ +l 0 0 

/ av 

I CAL. 
VOLT. 
CH[CK 

I VOLTS 1---------1 
/-- - PEAK-TO-PE.AK ~-------. I 

/ IF 
ZR C576 I 

~ // 27 I I T 
/ - I 

/ .___-0_)------

i R577 
!OK 

-/50V 
R.576 

6K 

R579 
ZK 

R560 
IK 

R.561 
600 

R562 
200 

/00 

50 --

20 

10 

5 

2 

.5 

.2 

./ 

WAVEFORMS AND VOLTAGE READINGS 
.05 WERE OBTAINED WITH CONTROLS SET AS FOLLOWS, 

+ 

R5c37 
/0 

CALIBRATOR ................ . ON 

0 

SE: E: PAP.TS LI ST FOP. E:AP.LI E:R 
VALUE:S AND S/N CHANGc.S OF 
PAP.TS MAP.i'c.D WITH j2.c.O 
TINT BLOCJ(.S 

Cl \2.CUIT NUMBE:R.S 
S50 THf2-U 589 

OFF 

CALll5RATOR 

316 

R.O.\V. 

5 - c'J-61 

A CALIB 

1 

j 
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title 

BLOCK DIAGRAM 
TIME-BASE TRIGGER sn 101 to 859 
TIME-BASE TRIGGER sn 860 up 
TIME-BASE GENERATDR 

TIMING SWITCH 
HORIZONTAL AMPLIFIER 
PREAMPLIFIER 
VERT AMP 

DELAY LINE 
LV POWER SUPPLY 
CRT CIRCUIT 
CALIBRATOR sn 101 to 859 
CALIBRATOR sn 860 up 

RM16 SCE 1-2-64 

SCHEMATICS 

print 
symbol 

AA 
AA 
AAl 
AA2 

AA 
AAl 
AB 
AAl 

AA 
AAl 
AA 
AA 
AA 

Publication: 
NOT STOCKED 
January 1964 

Supersedes 
December 1962 

For all serial numbers. 

schematic circuit 
date numbers 

3- 5-62 
3-17-62 1 thru 49 
3- 8-62 1 thru 49 
3- 8-62 100 thru 199 

3- ·8-62 
3-16-62 300 thru 379 

363 400 thru 479 
3- 7-62 480 thru 564 

3- 9-62 565 thru 599 
3-14-62 600 thru 705 
3-16-62 800 thru 859 
3- 8-62 870 thru 899 
1-17-62 870 thru 899 

R.M16 SCHEMATICS 



ABBREVIATIONS: 

cer 
comp 
emc 
gmv 
h 
k 
k 
m 
ma 
meg 
mh 
rnpt 
mt 
mv 
µ 
µf 
µh 
µsec 
n 
nsec 
fl 
p 
pbt 
pee 
pf 
piv 
pmc 
poly 
prec 
pt 
ptm 
sn or S/N 
tub 
V 

var 
w 
WW 

ceramic 
composition 
electrolytic, metal cased 
guaranteed minimum value 
henry 
kilo (103) 
kilohm 
milli (lo-3) 
milliamp 
megohm 
millihenry 
metalized, paper tubular 
mylar, tubular 
millivolt 
micro (10-6) 
microfarad 
microhenry 
microsecond 
nano (lo-9) 
nano second 
ohm 
pico (lo- 12) 
paper, "bathtub" 
paper covered can 
picofarad (µµf) 
peak inverse voltage 
paper, metal cased 
polystyrene 
precision 
paper, tubular 
paper, tubular molded 
serial number 
tubular 
working volt, de 
variable 
watt 
wire wound 

RM16 SCHEMATICS 

©, 1964, Tektronix, Inc., P. 0. Box 500 
Beaverton, Oreg-on. All rig-hts reserved. 
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FIG. 1 FRONT & SWITCHES 
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TYPE 31 6 OSCILLOSCOPE 



SWEEP , FOCUS 8 INTENSITY 

:r, 
~ 

83 

I 
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-- __ 1 

FIG 2 . DELA y LINE S ' WEEP & RECTIFIER ;-

14 

RECTIFIER BRACKET 

TYPE 31 6 OSCILLOSCOPE 



FIG. 3 POWER CHASSIS + 
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FIG. 4 FRAME, CABINET & REAR 
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TYPE 316 OSCILLOSCOPE 



Fig. & 
Index Tektronix 
No. Part No. 

5-1 010-0038-00 
- - - - - -
010-0088-00 

-2 103-0013-00 X590 
-3 013-0004-00 
-4 161-0001-00 101 

161-0010-00 590 
-5 378-0509-00 

070-0316-01 

®® 

Serial/Model No . 
Eff Disc 

589 

STANDARD ACCESSORIES 

Q 
t 
y l 2 3 4 5 

PROBE, package, P6017 
probe includes: 
PROBE, only, P6017 

ADAPTER, power cord 
ADAPTER, binding post 
CORD, power, 2 wire 
CORD, power, 3 wire 
FILTER, light, green 

Description 

MANUAL, instruction (not shown) 

[!] 
+ 

2 

FIG. 5 STANDARD ACCESSORIES 

TYPE 316 OSCILLOSCOPE 

t 
5 

u, 



I tMPU 

TRIGO 
IWPU 

T I 

~RI 
--

--

1 

SW4?.o 
,-----jvoLTS / Dlv.f----7 
I I 
I I 
I I 
I PREAMPLIFIER I 

- I I - V454 

r 
V4,&.:!, 

J 

5W 20 

r7 TRIGGER SELECTOR I 
I 
I 
I 
I 
I 
I TRIGGER 

EXT. I INPUT 
AMPLIFIER 

INT.~ V14 
-

""'! 
G.SVAC 

CALIBRATOR 

V87~ 
V883 

TYPE: RM16 OSCILLOSCOPE 

VERTICAL 
AMPLIFIER DELAY -V583 VS03 LINE 

VSl4 VS24 
Vs:1:1 VS44 
VS54 V56S 

TRIGGER 
CF" -

VS63 

5Ci-4MITT BISTABLE 
TRIGGER MULTIVIBRIITOR -

V3S Vl35 Vl45B 

AA 

UN BLANKING 
CF 

Vl45A 

CRT 
CIRCUIT 

V800 V514 
V82.o V82.I 
V8'2'2. V8'L3 

VS-Z.4 

RUNUP 
ON-OFF DIODE5 

Vl52 

HOLD-OFF 
CIRCUIT 

Vl83 

--

-
-

+GATE OUT 
CF 

Vl93B 

MILLER 
RUNUP 

CIRCUIT 

V161 

I-IORIZ. 
INPUT 

V659 

I +GATE 
OUT I 

-

\f} 
I µ 

-

7 
I 

SAWTOOTH 
I SA~1iOTOTH I 

OUT 
CF 

Vl93A 

HORIZONTAL -
AMPLIFIER 

NORM. I V313 V354 -I V374 -
M/IQ. o I 

I 
I 

EXT. 
) I 

I I 5W300 

1..1 HORIZONTAL DISPLAY I 

MRI+ 
3-5-62 

BLOCK DIAGRAM 



TRIGGER. 
INPUT 

*coNCt:.NTRICALLY /YIOUNTt:.D 

FOR VALUt:.S or 
CO/YIPONt:.NTS St:.t:. 
VERTICAL A/YIPL/rlER 
DIAGRAM. 

I' TR.IGGt:.R.-I1'/PUT , I 
,.. -~-----AfYIPLIFlt:.R -------~- · 

* RED Kf'IOB 

1----------SCHMITT TR/GGt:.R -------;o, 

r - -- -- - ----!TRIGGt:.R St:.Lt:.CTOR!- --- - -- -- ---- ---T-- - - - - - -- -7-- --------,---- -- - ---- --- - --- - - - - -- - - - - - -7 
S~JOA SW/Of (St:.t:. TJ/Ylt:.-BASt:. Gt:.N. OIAG.) SW (OB S~IOC SW/OD SW,JOt:. 

I I I I I 
I I I I I 
I +/OOV I I I 

1 I 
I I 
I I 

7 I 

~ i ~oov 
- .001 : 

I 

TO ALL POINTS MARKt:.O 
+JOOV 

(Dt:.COUPLt:.D) 

I 
I 
I 
I 

I 

DC 

AC R32 

AUTO. o-v I .tvK---<I 

+/OOV 
(DECOUPL[D) 

+/OOV 
(DECOUPLW) 

Rl5 
5.6K 

V/4 
6U8 
R.I2 
JOO 

9 

R.I7 
ZOK 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
C23 \ 
.0/ \ 

0 

R.23 
100 

\ 
\ HF SYNC 

\ 
\ 

\ 
\ 

\ 
I 

R.3I 
2.2M 

7 

R35 
I50K 

R36 

C35 
18 

I20K /TRIGGt:.R.IN<J LEVEL 
Ct:.NTE.RING 

R37 
/OOK ~ 

+300V 

) 
I 

R40 
820 

/ TO GRID, PIN2, Vl35A 
r--<J--...,.._~ BISTABLE MUL Tl, THRU. 

C/3I,Rl32. (TI/Yl[-BASt:. 
G[N[RATOR DIAGRAM) 

R41 
I/YI 

,---------------------- -l50V -/50V 
1 
I 
I 
I 

: FROM L570 
(DELAY LINE 
DIAGRAM) 

R556 

R.557 

R.558 

" 
-/5~ 

INT. TRIG. 
DC LEVE.L 

ADJ. 

+IOOV 

-/50V 

Cl 
.OJ 

:Jx1:"1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6.3V AC------------4------t--' 

I 
SWZOA SWZOB SWZOC 

I ' I 
L-------~----------~IT~R~l~G~G~E~R~S~E 7L;t:.~C;~~OR~I 

*BLACK KNOB 

TYPE RM/6 OSC/LLOSCOP[ 

C25 
.OJ I 

-=-

+JOOV 

+/OOV I 

I 
I 

1, 

' ' ' ,, 
DC 
AC o 

AUTO. 

HF SYNC o 

R26 
3.9M R.28 ~ 

I/YI R.29 1 

IOOK 1 

R.27 
820K 

-=-

-/50V 

I 

SWZOD swzot:. 
I I 

--- I ________________ ~ 

AA 

R.42 
1/K 

3-17-62 

R.O.IV. 
r:ccs1""p.ccc"'ucc1T;c-cN"'u.,..f.lccB""E"'p.-=-s 

I THf'.U 49 

TIM[ - BA 5[ TRIG6[R 
EFF. SIN IOI- 859 

::! : 
s 
l'T1 ...... 

0 0:, 
)>: 

I 
C/.) • 

00 
m· 

01 -I 
-0 ::::0 

G? 
G? 
l'T1 
::::0 



I. TRIGGE.R-INPUT -I 
1-"· -~----- AMPL/f'lf.R----- --------,~--.-

** REDK./1/0b 

-+ 

i---------- SCHMITT TRIGG[ R---------+t 

,- - --- -- - - - -ITRIGG[R SELECTOR! - -- --- - --- - - ---T - - - -- --- - - , - - - - -- I - l 
sw, IOA SW IOF(Sf.E TIME-BASE. Gf. /11.DIAGJ sw, 108 sw, IOC sw, /OD swl IOE 

** CONCENTRICALLY MOUNTED 

IMPORTANT 
WAVEFORMS ARE IDEALIZED BUT ClOSELY APPROXIMATE THOSE TO BE FOUND IN 
THIS INSTRUMENT PROVIDED CONTROlS ARE SET AS INDICATED BELOW AND ON 
EACH SCHEMATIC. VOLTAGE READINGS, If TAKEN WITH A VTVM, Will BE WITH
IN %10-/. Of THE INDICATED VALUE. BEFORE STARTING TO CHECK THIS INSTRU
MENT THE FOLLOWING CONTROLS SHOULD BE SET AND NOT DISTURBED UNLESS 
OTHERWISE NOTED ON SCHEMATICS BEING USED. RETURN CONTROLS TO THE 
POSITIONS LISTED BELOW BEFORE MOVING TO THE NEXT SCHEMATIC. 

CALIBRATOR .. OFF 

HORIZ. DISPLAY . 

TIME/DIV. 

VARIABLE {TIME DIV) . 

TRIGGER SELECTOR IRED KNOB) . 

TRIGGER SELECTOR (BLACK KNOB) 

TRIGGERING LEVEL . 

STABlllTY .•.....• .....• . .•• 

TRIGGE.R 
INPUT 

NORM. 

I mSEC 

.... CW (CALIBRATED) 

. . .. AC 

+LINE 

. . CENTERED 

PRESET 

FOR VALUl.S OF 
COMPONENTS SEE. 
VE.RT/CAL AMPLIFl[R 
DIAGRA/YI 

I I I I 
! I I I 
I +IOOV 1 1 I 

I ~ I I I 
I I I I 
I I I I 
I 7 I I I 
I I I , I 
I I I / I 

I I +300V I * 6922 MAY BE 1,1 . n n + 287 I 0;;4 I I / SUBSTITUTED +300V L_j L_j . 
_ - +IOOV I : I fOR6DJ8 +zeo 

(DEC.) l I DC R40 ~I 
I I AC o---- ,.. dZO 1 TO ALL POINTS MARKED I I R3Z I GRID , PtNZ , V2!5A, 

+IOOV I I AUTO IK 1 8 IST A8Lt: MULTl,,THR.U. 
(DEC.) ~ I CZO,R.20, (TIME-BASE 

C/3 R /3 , ',HF SYNC o--- • GENE.R.ATOR DIAGRAM) 

- 1.s 
+ 7 , 3 

/00 3 . 91<. \ \ 

+IOOV \ \ 

+ 98 
+68 

V/4 
6DJ8 * 

( DEC.) ~ +102 \ \ 

l R /5 \ + 70 \ ~513 R 23 
100 

3.9K ----~'~~-- ""' ~~ 
+ 73 ~ 
+ 96 \ 

ov 
ov 

RZZ 
/OOK 

0 

0 

R24 
2ZOK 

+66 
+92 2 

P.31 
2.Z/YI 3 

I 
I 
I 
I 
I 
I 
I 

+295 
+281 

R .35 
1501( 

+86 
+ 78 

R36 

V358 
½.6DJ8 * 

/ZOK (TRtG<JERIN<J L[VE.L 
CU/TE.RING 

R37 
IOOK. ~ 

SENS . 

+292 
+297 

/t.4/ 
//VI 

I---- - --

I 
I 
I 
I 
I 
I 

I 
I 

I 

I 

-l50V I 
150 v TRIGGE'R 

- -vy_ADJ• 

~4r}t~ 
I 

I 
I 

I FRO/YI L270 
l(DELAY LINE 
:OIAGR~ 

I 

: RS56 
I 

R.557 

V56.3 
RS5d 

~ 

-15~ 
INT, TRIG _ 
DC LEVEL 

ADJ_ 

+/OOV 

7 

R564 

-ISOV 

'i 
I 

...................... 

C7 
,Of 

~Jc.u'-, 
I 

27 : +J INT. : 

~]LI NE 

' ' '· 

o HF SYNC 

CIO 
,00/ 

,... ,... 
I 
I 

I 

' ' ' I 

I 
C25 
.Of I 

+IOOV 

' ' 0 ' 

I 

I 

I 
I 
I, 

' ' ' ' 
DC 

AC 

AUTO, 

HF SYNC 

RZ6 
3 .9 /YI 

+IOOV ~ 
R.Zd / I ~ 

6 .3VA C------- ~-----.,---,

I\ I\ +8.5 I 
I 

R27 
t3ZOK 

I/YI R.291 
1001( I 

-/50V 

+ 

V V-a.s I 
I I I I I 

sw, ZOA SW, 208 SW 1 ZOC SW, ZOO SW
1 

ZOE 

I - - - - - - _I_ - - - - - - - -I TRIGGER SELECTOR I- - - ,_ - - - - - - - - - - - - - - _j 

*"' BLAC K KNOB 

TYPE RM/6 OSCILLOSCOPE 

0 
R42 
22K 

C43 
. 00S 

R-44 
22K 

+ 94 
+100 

~ 
7 

0 

WAVE.FOP.MS AND VOLTAGE. RE.ADI NG S 
WE:.RE. OBTAIME.0 WITH CONTROLS Sl:T AS fOL.L.OW!>: 

Tr;l:IGGt.21 NG L.!:.VEL 
FOR 'w'AVEFO~MS... . .. CE.NTE.i;a,o 
FOl2 UPPE.12 VOLTAGE. 12E.AOING . . .CCW 
FOl2 LOWE.II-VOLTAGE. 11-E.ADING ....... ,CW 

SU. ALSO 1"'1POl2TANT NOTE. ON THIS DIAGl2At.1 

R.o.w. 
03-a-,;2 

Cl J<.CUIT NUMBE!<-5 
I TH J<.U 49 

TIM[ -8ASl TRIGGER 
EFF. 5/N &<oo-up 

\ 

) 



T RIGG~i~~L,SL 

FROM scu::CT0R ) 
!Ti<!OGt:I? I GGU? OIAG.) (Tl fV1£-8AS[ TR. 

C/3 1 -5.3 
27 -5 9 

OSCILLOSCOP[ TYPE RM 16 

----- I 

+3t o±ov 
0 

C/3 8 I .oos 

+300V 
(OlCOUPL~°!.. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

_) 

N[TWORK O[C0UPL/NG 

+ 112 ~ 

~ + 32 

+/OOV 

V/63A 
!fl2AT7 

+37 
+93 

E,ISTAB~~OR 
/YIUL TIVIBR 

- 150V 

H0LD-0fF CIRCUIT 

- 50 

/\ /v -90 

+300V 
(O[C0UPL[O) 

V/45A 
¼6Af'/<3 

U~BLANKIN6 
c.r. 

+3 oov 

ov 
+23 .5 

a PULSE. 
UN~~1o~~~fV2' Cf? T 
;~RU Cdcc 

(CRT OIAG.) 

i+GAITl 
~ 

P ON-orr7 ~ RUNU 
I DIODES 

-r.6 
-3 -4 

(H0l<IZ) 

--70/SPLAY I 0[ 

SW300A,~F~£R OIAG.) (H0RIZ. AMPL 

__ -!TIM[/OIV.!- - -

V/<338 

V/52A 
~6AL5 

V/528 
~6 AL5 

I 
I 
I 
I 
I 

I I 
I I 
I I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

tlZA--T?-- -- ~-~,o~•t._ ________ _ 
-8 2 

AA, 

/YI/LL[R RL!,.NUP 
Clf?CUI 

+300V 

-/50V 

V/6/A 
16Af'/d 

u[N[RATOR /Yl[ - 8AS[ 
TI UMSSl'-5 

Cl~~~l~H~U 199 

+ 

+ 58 

/\__/\__3 .8 
/ 

SAWTO OTH ~~$'J'i CJ 
PIN 7, V 313B, A/Y!P L IF/£ R 

(HOR IZON TA L 
DIAGRA M ) 

MAY BE. SUBS Tl TUTlD ¼6922 OR. 6BQ7A 
fOR 60JcJ. 

R . O.W. 
a3 , 0d- 6 'Z 



+ 
r- --- - ITIM[/OtV.1-- - -- - -r- --,--- -- - - -- - ---, 

SW/60A SWlyi08 I SW/60D 
I I 

: SWl ,60C I 
I I 
I I 
I I 
I I 
I I 
I I 

cROM CATH, P/N3,V/6/A : TO GRID,P/Nc3, V/618 : 
RUNUP C.r. I I MILL[R RUNUP TUB[ I 

(S[[ T/M[-8AS[ G[N. DIAG)) l(St:l TIM[ - 8AS[ G[N. I 
1 \ DIAGRAM) I 

Rl80A 
470K cROM CATH , PINB,V!83A 

HOL o-orr DRIVl R ---------------c-<,,_.-0-.._...,._,_,_ __ 
(S[[ TI/Yl[ - 8AS[ G[N. C lc3/ ·2 

DIAGRAM) 39 I .5 R/808 
4.7/YI 

TYPE 

+ 

jlS[C 
2 

5 

/0 

zo 

50 

-/50V 

C/80A ::r/80 
.5 C/808 

. 0022 

f'I/ILL/S[C : r,,oc 

RM/6 

S[C 

1or ·o22 

20 

50 C/80D 

.I 

.2 

.5 

2 

0.1 

~ HOLD-Orr ~ 
CAPACITORS 
,; R[SISTORS 

0 SCILLOSCOP[ 

/ C/60A ' I 
I 3-12 \ I 

I \ I 

C/60[ 
4 .5 -25 
CJ6or 

t:J: 
.01 

1 
C/60H 

'i 

Rl60A 
IOOK 
R/608 

0---........,-----"AA,--<IZOOK 

Rl60C 
1>--oO>--------" AA.--<1500K 

R/60D 
0-<t---__...,._ AA,___. I /YI 

Rl60l 
O--l---<- ~ ,AA,----4 2/'Y1 

Rl60G 
10/Y/ 

Rl60H Rl60J 
10/YI 10/Y/ 

Rl60c 
5f'II 

+·I 1 -ISOV 
JGANO[D WITH 
1 IVARIABL[ I ,R /62 . 
I SW/TCH[S AS SHOWN 
I AR[ WITH R/62 IN 
1 LYTREM[ CLOCK WIS[ 
I POSIT ION. 
I -::-
1 R/61 
I 8.2K 
I 

51::.1:. PARTS LI ST FOR i:.ARLl£:.R. SW/ 62A 
I R/62 

0 1~,'------< 20K VALUl:.5 AND 5/N CHANGcS OF 
PARTS MARl(.cD WITH R.cD 
TINT BLOCl(.5 

Ln/YIINO J 
-/SOV 

cw\ 
-ISOV (T!Mt./DIV.) 

IVARIABL[ I 
i--cAPACITO~ 

I Tl/YI/NG _____ , I 
~t. SIS TORS 

TIMING SWITCH 
AA 

(T/M[/DIV.) 

R.O.\V. 
3 • tJ · 62 

1 

J 



VO LTAGE READINGS WERE OBTAINED 

WITH CONTROLS SET AS FOLLOWS: 
TRIGGER SElECTOlt . . . - EXT., DC 
OISPLA Y .. NORM . 

STABILITY .... . . . . . FULL LEFT BUT NOT 
SWITCHED TO PRESET 

LOWER VOLTAGE READINGS: 
HOlttZONT Al POSITIONING . . FUll RIGHT 

UPPER VOLTAGE READINGS , 
HORIZONTA L POSITIONING . . FULL LEFT 

f"ROfYl CATH, PIN3, V/6/A 
RUNUP C.f". -•' ----~

(T/Ml---8A5[ GENDIAG.i RJIO 
1.84/VI 

R 311 
/.5fV/ 

A 

C310 
4 .5-25 

R315 
560 

R3 16 
47 

7 

•300V 

-70V 

+7'V 

* 
C3Z4 
3---IZ 

R333 
400K 

NORfVl./fY/AO . ~"") 
R335 ~ 

50K 

- /50V 

NOR/YI. 

I 
I 
I 
I 
I 
I 
I 
\ 
I 
\ 
I 
I 
I 
I 

I \ \ 
I o>--- ----='------1---o IMA O. \ 

I \ \ 
/ O 1[XT. \ RJl4A 

ZOK \ I \ \ 
\ I \ \ 
\ I \ \ 

•IOOV 

---/2V 

+2.2V 

\ ---/50V I \ \ 
-/50V \ / \ \ 

R340 
68K 

+ 

\ I \ \ 
\ I \ SWJOOD 
\ SW300B \ \ 
\ I SWJOOC ____ \ 

-/50V 

\ ,- - - - - - - - - - - - - - - I_ - - - - - - - - - - - - - - - - L - 40/SPLAY I- - - - J. - -

\ 5 w 3,00 A ;IMAG I (HoRtZ. ) sw'-3o ol 

I \ BJoa/J HORIZ. SW Joor (5[[ \ 
\ \ N[ z • INPUT TI/Yl f_-BAS[ G[NlRATOR \ 

I \ R"O----- ~ ~G~M) I 
I \ /OOK 1 
I \ R300 \ 
I \ /OOK HORIZ . INPUT \ 
\ ATT[N \ 

\ \ \ r• +/OOV \ 

\ -15ov R365 C 
\ R 314B-,_ ___ ,,_,zvZ~K __ -=-_...n 
\ 20K I 
I 
I 
I 
\ 
I 

T YPE RM - If> 05C IL L OSCOP £. 

HORIZONTAL 
POS I T/OfY!NG 

I 
\ 
I 
I 

- - - - - - - - - - - - -· - -- _\ 

SEc.E. PAJ2TS LI ST FOP, Ee.AR.LI Ec.R. 
VALU!cS AND 5 / N CHANGEc.S OF 
PAJ2TS MAJ2i<E.D WITH P.Ec.D 
Tl NT BLOCi<S 

AA 1 

R367 
5.6K 

R366 
/OOK 

---t50V 

+JOOV 

RJ50 
7K TAP 

5 

R35t 
47 

C .350 
5- 5 

+JOOV 

V3545 
~ 6DJ8 * 6 

OUTPUT 
Cf 

7 

8359 6 

{Y[-2 

R359 
41.5K 

t--_,__'V'v-=--MA O. /JA //Y 
ADJ. 

CJ56 
<5-50 

V374 A 
ff:6DJB * 
OUTPUT 

AMPLlf"ILR 

R J5cl 
2.5K 

~ 

R356 
15K 

3 

R374 
47 

R354 
/OK 

---/50V 

7 K TA P 

8379 
IY[-Z 

7 

V.J745 
f,6DJB * 6 

OUTPUT 
C.r. 

+300V 

R.379 
270K 

RJ;:)o- -- -----C---,Jff7-2. __ _ __ ____ _J 

+JOOV 
5--- 25 

fi._Q, w. 
O3-/0-GZ 

HORIZ ONTAL AMPL!fl[R 
Cl RCU IT NUMBE:..R.S 

300 THRU 379 

-t-252V 

+l30V 

+58V 

+f65V 

L[tT 
Dlf"LE.CT/0/Y PLAT[ 

RIGHT 
Ol n [ C TIOfY PL A TL 

* 6922 OR 6BQ7A MAY 
BE SUBSTITUTED 
FOR 6DJ8 

+ 

\ 
:I: 
0 
;:,:;, 
N 
0 
z 
--i 
)> 

' )> 

:s: ,, 
!:: 
"Tl 

rt'1 
;:,:;, 

} 



+ 

R4;~ohov 
47 

C490 

::poos 

+/OOV 
(DlCOUPLlD) 

V4d3 
V503 

//'/PUT C. f"s . 

+JOOV 
(DffOUPLt:.D) 

V4d.3 
6AU6 

(PRt:.: /;,$':,nf ': ii,~~-~RccA-cM=-<~---.---<>-\e>--,'---',__. _____ M,--+----vv-~-+4-
\ C483 \ rz.2 

,-=
\ 

\ 
\ 

\ 
\ 

I 
SW420G 

I 

~ - - - -IVOLTS/DIV. I 
I SW420A,B,C,D,L,r 

R493 
39K 

V5!4 
V524 

//'/PUT AMPL/f"ftJ?S 

+IOOV 

R512 
1.2K 

TO A 
5lLOW 

VS/4 
6AU6 

R510 
/0 

RS/6 

R533 
/0 

V5.3.3A 
V5.338 

DRIVER C.f"s. 

R59•:hoov 

IK 

R548 
1.2K 

+225V 

+200V 

+200V 

2 

V5.3.3A 
~6DJ8* 

1?535 
15K 

: (PRlAMPL!Flt:.R DIAGRAM) 

I 
C494 1.a, -~~ R53! 

\ ---- 2,100K 
VtJ?TICAL 

POSITION/NO 

FROM L477 
(PR t:.AMPL/ FIU? 

DIAGRAM) 

rROfVI R475 
L.F. ADJ. 

(PRE.AMPLIFIE.R 
DIAGRAM) 

+IOOV 

R503 

I 
I 
I 

SW420H 
I 
I 
I 
I 
I 
I 

"'"300V 

1?505 
4.7f\/1 

R soi ,__3~9A_o,,< _ _.._ _ _._ __ _. 
SOOK 

R506 C507 

IVAR.ATTEN,1 
BAL. -l50V 

3 .9K I . Of 

TYPE P.M /6 0SCILL0SC0P[ 

ov 

R494 /?495 
47 39K 

-t50V 

V50.3 
6AU6 

R507 
47 

+/OOV 
(DffOUPLt:.D) 

1?523 
8K 

-JSO V 

V5Z4 
6AU6 

SE:.E. PAR.TS LIST FOR E:.ARLIE:..R 
VALUE:.5 ANO 5/N CHANGE:.5 OF 
PA!2-TS MARl'-f:.D WITH P,E:.D 
TINT BLOC!'-5 

AA, 

7 

~--, 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

SW5/7 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

B5/7 
/'lt:.-2 

R534 
/0 

[UNCAL/5RAT[D ] 

V53.38 
%DJc3* 

7 

(VOLTS/DIV ) 

LOCATW ON !VARIABLf.!,RS/6 

CLOSED ONLY //'I [XTRt:.Mf. 
CLOCKWISL POSITION. 

RS/7 
IOOK 

-1sov 

1?536 
15K 

6 

+200V 

V544 
V554 

OUTPUT 
AMPL!f"IE.RS 

V544 
6CL6 

+/OOV 

-,.J85V 

L5 44 
/2-Z5;,h 

+185V 

+IOOV 

+COOV 

V554 
6CL6 

L554 
12 -25}'-h 

/?556 
433K 

1?557 
333K 

V563 
TRIOG[R C.f". 

V56.3 
6AU6 

+ IOOV 

7 

/?562 
47 

C56Z 
roos 

TO SW 204 

+ 

R558 .,..----__!/'IT. TRIO. 

SOK ~ DCA~SVE.L 
TRIO. St:.Lt:.CTOR 

R 564 T!Mt:.-BASf. TRIGGt:.R 
39K DIAGRAM 

-/SOV 

- /50V 

r------------------------~ 
I I 
I I 
I I 

I : 
I I 
t +ZC5V I 

I I 
I I 
I 1?593 I 
I I 

I 
Of.LAY I 
LIN[ I 

L _____ )----+---'°R;,,s'-94.:__J : 

St:.[ 0£.LAY-L!l'IE NETWORK 

VO LTAG E REA DINGS WfRE 08TAINED 

WITH CONTROt.S SET. AS FOUOWS· 
TRIGGER SHECTOR . AUTO 
INTENSITY 
VUTICAL POSITION . 
INPUT SIGNAL . 

.. TRACE VISlllE 
TRACE CENTERED 

. NONE 

I 
I 

* 6922 MAY Bt:. SUBSTITUTt:.O fOR 6DJ8. 

V[RTICAL AfY!PL!f![R 
CIRCU I T NUMBE:.R.S 

480 TH12.U 5&4 

3 - 7-62 
R.O.\V. 

1 

J 



+ 

FROM PLAT[, PIN6, V544 
OUTPUT AMPL/fl[R 

THRU . L544 
(V[RTICAL-AMPL/fl[R r------------------------------L5~ ------------------------------

1 

L583 
s,,_,,h 

DIAGRAM.) ______ J()UO ~---' 

TO GRID, PINI, V563 
TRIGG[R C.F. 

THRU. C556 ¢ R560 
(V[RTICAL-A/YIPL/f!E.R 

DIAGRAM .) 

f"ROM PLAT[,PIN6 V554 
OUTPUT AMPL/fl[R 

THRU. L554 
(V[RTICAL-AMPL/fl[R 

DIAGRAM.) 

C569 
.7-3 

I 
--------------------------------LS~ 

I 

________________ _ _______________ I L584 
5AA 

----------- ---------- ----------L586-----------------------------

--------- I 

I 
- - - - - - - - - - L592 

L593 
17-34;,.h 

L594 
17-34/'h 

R593 
U3K 

C595 
.7-3 

R594 
l.dK 

+ZZSV 

Sc.E. PARTS LI ST FOR c.ARLI c.R 
VALUE.S AND S/N C:HANGc.S OF 
PARTS MARl<E.D WITH R.c.D 
Tl NT BLOC:!<S 

R.O.\V 
03•0.'J,62 

TYPE RM 16 05CILL0SC0P[ AA D[LAY LIIV[ 
Cl R-CUIT NUMBE:.R-5 

5,6!:. THP..U S99 

+ 

r
:z 
l'T'1 

j 



TO SW 20A( B 

TRl6Gt:.R St:.Lt:.CTOR 

(T t /Vlt:.-BASt:. TR/66£:.R 
DIAGRAM) 

V/4 

5 4 

V.35 

V/93 

V/83 

4,5 9 

--=-

V/45 

4 5 
--=-

TO Tt:.R/VI. # 29 _!b~µ~r~r---------~- -
TERM. # 30 TO GND. 

V/52 

4 5 
--=-

V/6/ 

TO PILOT LIGHT - ---~---<1~------<"---~ 

TO R600 
!S CALt: ILLUM. ! 

(POWt:.R SUPPLY 
DIA6.) 

+/OOV 

V/35 

5 4 

--=-

V544 

V806 

4,5 

V3/.3 

5 

4 5 4 
'--+--"..,....-+--+--------<>-1--'b=Uz:,b:..:r_ TO Tt:RM. # 26 

l.---l-- -....::,.1.- __ --1-..._6-·-3_V_A_C_TO Tt:.RM .# 25 
bu,v 

--=-

V454 

V463 .3 

5 4 

--=- C751 
102 

--=-

£Lt:.~ TO +/50V 
V.374 V.354 617 HTR . DETAILS 

4 5 4 5 

~---+- -+--~-~ b_u,'- TO Tl RM. # 2 .3 
6 • .3VAC 

'---- +- -----To TERM . #24 
bu ,y 

• FROM Tt:.RM .# 29 

Vcl59 

I n,2 
- TO TERM.#20 

L.== TO TER.M .# 2 / 
ELEV . T0- /675 V 

bu,r 

/2 . VAC 
a 

DIG2 

b 

--=-

+ 

-~-- -- -FRO/VI Tt:.RfYl.# z7 

INDICATOR 

V637 V(o.36 

.3 4,5 4 3 b 
~-- ..._..._ __ u~,_o_ TO Tt:RM. # 27 

,.___ ___ ..,_.__6-·-3_V_A_C. TO Tt:.RM .# 2 8 

--=-
bu,g 

V666 

4 

POW[R SUPPLY 

TYPE RM 16 OSCILLOSCOP[ 

+ 

CHASSIS 

+300V 

R794 
270K. 

bu,o 

-----+--+------=b-=u°'':.=bc.:u.,__ f"ROM Tt:.R/VI. # 2 3 

R795 
/OOK 

L--- 6---3_V_A_c ___ FROM Tt:.RM. #24 

+IOOV 

CHASSIS 

H[AT[R 

bu,y 

SfoE. PARTS LI ST FOR E.AR.LI E.R, 
VALUISS AND 5/N CHANGES OF 
PARTS MARl<foO WITH 12,foO 
TINT 6LOCl<S 

WIRING DIAGRAM 
+ 

PRIMARY C0NN[CTE.O f0R 
Z34VAC 0P[RATI0N 

~ ' 
I ! 

V617A 
5l.Rl[5 
TUBE. 

I 
V666 

AMPLlrllR T 600 D662 1.7V 

rl-06~-- -----f:A,/l--,--1?..;f;:,:~0/e:__.....,o,_o_P_,..- __ ___ _ ,- ______ _, ___ .----~~f¥°$t(3. 

234 VOLTS AC 
50-000CYCL[S 

THU?MAL 
CUTOUT 
TK60I 
137•,-

117 VOLTS AC 
50~00 CYCLES 

NOTE: 
USE DC FAN 
ABOVE 60 CYCLE.S 

PILOT 
L IGHT 

.?OSV R MS 

C 

19 D 

[L[V. TO +l50V 
24 I (S [ [ HTR. WRG. DIAG.) 

~ TO Vf:,17 PWf?. SUP 
z.3 V354,.374 H0R.IZ.AMP 

Z7 
~A TO POW[!? SUPPLY 
~ <t CALIE>RATDR 

zo -:-

-2 b /<~~'1-t~~~~~6 .01AO.) 

~TOV[RT.Af11P. 

Z5 

D6.32 

14 

140V RMS 

D 

R630 
10 / 

4 4V 
Dl?OP 

C6.30 
125_,µf' 

+JOOV 

R6.32 
47K 

r4SV 

Rb.3.3 

~
Z'l TO TIM[-0A5[ TRIU.4 Gt.N. J.3K. 

..6A V 313 HORIZ . AMP. 
o V606 ,VOIO CRT 

0602 

A 

D 

V609 
VOLTA0[. -1:u:. rE..l?C.NCE 

TU8C. 

1.35V 
/DROP 

R60I 
10 

C60/ 
l25p.f 

Z,4 ,7 

. 

/?666 
IM 

V666 
6AU6 5 

R607 
60K 

V6J6 
AfY1PL/Flt:..R 

+JOOV 

V606 
o,rrc.RUYCE 
AMPL!rlt:.R 

+IOOV 

R609 
IM 

R610 
IK 

V6068 
Y,6AN6 6 £1 R605 

5 .6K 
C6 

a,, 1--_:·,'.'.:0/'.....J---\;::::!'::•:::Z:::V=7~-=== 
" 

8601 

R60.3 
33K 

R606 
220K 

-l50V 

9 

R66d 
IK 

R669 
f.Zf,K /OMV P - TO-P. 

{?!PPL[ 

1-- -~ ..... - ...... --- +JOOV 

V657 
SU?ll.S 
TUBE. 

T l f, O V 

C70IA * I 20,,,,r 

R672 
490K 

-150 

R6.39 
.3K 10 f\1V P. - TO · P. 

1?1PPL[ 

1---- - ~ -~- - +/OOV 

C6..3d 
.Of 

R6IZ 
/<JI( 

V6/78 
SlR!t:..S 
TUB[ 

R64I 
.3.3.3K. C701B * I 20,.,, 

R64Z 
490K. 

-/50 V 

VOLT AGE READING S WfU TAHN 
WIHi CONUOlS 5£1 AS K>l.LOWS 

llNE VOLTAGE 
CALIU ATOI 
HOIIZONTA\ OIS,lAY 

R6ZO 
I.CSK 

+INT AC 
fULl lffTBU I NOT 
SWITCH{0 TO 'RHET 

R6!6 
66K 

J;;'4 \ ~ l?.617 * NOT[. 
L0CATC.O ON 

INDICATOR CHASSIS J !OK.. 

- /50 R6l6 
ADJ. 60K 

C6l4 
. 01 

f1C70,3 SMV P-TO-P. 
2X20pf * R IPPLl 

I '--_. ______________ .,_ ____ ,._ ___ ..,_ _ _.., ___ _ ,sov 
GRATICULC 

LIGHTS 

AA 1 

R. o.w. 
3-/4 ·62 

LV POW[R SUPPLY 
CIR.CUIT t-lUM~E:.R.S 

E,00 TH IW 70S 

) 



VOLTAGE READINGS WERE OBTAINED 

W 1TH CONTROLS SET AS FOLLOWS, 
INTENSITY •. . .. FULL LEFT 

+:>OOV 

AfYIPLIF![R 

V606A 
Yz/ZAU7 

RdOI 
150K 

+44 V 

OSCILLATOR 

Vd/0 
6AQ5 

6 

2 

5 

CdO/ 
1001 

+300V 6V 

2 

Rd04 
/. 5 fYl 

AMPL/r!CR 

V6068 
Yz/ZAU7 

a 

-/50V 

7 

C605 
1 ,022 

T YPE. P.M 16 OSCILLOSCOP[ 

+ 

RdOd 
47K 

Cd// 
. 00/ 

VdZZ, V6-3Z 
HV RECT!flf._RS 

UfYBLA!VK!fYG PULS[ 
fROfYI CATH, PIN 3,V/4':>A -----~ 
UN8LANK!NG C.[(S[[ 
T!M[-BAS[ GEN DIAO .) 

T600 

+400V 
UNR[G . 

Rd23 
5.6fYI 

Rd24 
5.6/YI Vd22 

564Z R dZ5 >•-..J\/\J\~-_. 

~------4>----/-(Y/-----" ~ 
l!NT£N57ffl 

F~ _____ : To v azz 

F ______ : TO Vd32 

+/GOV 

Rd32 
3.3K 

+300V 

Rd4O 
l.5fYI 

HV ADJ\(!':, 
_ ___::: --..-:'1__,,Rd4! 

2fYI 

Rd42 
4.7 fYI 

+ 300V 

R650 
!SOK 

R652 
IZOK 

+/GOV 

C652 
.005 

9 

V85 9 
CRT 

T3!6P 

Cd32 1.01 Rd43~---+-- ------- ---'-4-+-
2fYI ""-.,..,.__~ 

V632 
564Z R644 

470K 

[@{@] 2 

-IG75V 

+ 

ADJ . 
· +300/V O[OfYJ. 

-+--- ~-- R654 
IOOK 

d 

C848 

+/GOV 

+300V 

~ 
AS TIO.-------.... R<3& 6 

Cd56 
.005 

50K 

+/OOV 

R646 
Z7K I · 

AA 

SE:.E:. PARTS LIST FOR E:.ARLIE:.R 
VALUE:.S AND 5/N CHANGE:.S OF 
PARTS MARl'-cD WITH fl,E:.D 
TINT BLOCIC,5 

CRT CIRCUIT 
CIR.CU IT NUMBEc.R.5 

800 THJ;!.U 8S9 

R . O. W. 
3-/6- 62 

j 



--

V8758 
Jf6Ud 

TYPE. 

Rd70 
/SOK 

-- R872 
3.3M 

C872 

9 330 

MULT/V/5RATOR 

--

Rd74 
<o8K 

--
Rd76 
2.7M 

Cc376 R875 
3.30 IK 

\ 
\ -l50V 

SWd70A 
----0 \ 

+/OOV 

CAL.ADJ. 
R879 

~ 
!OK 

R880 
/OOK 

R878 
33K --

Vd75A 
6 !f.6Ud 

7 

\_ - -- - -- -- - - - -- -· VOLTS 
PE.AK-TO-PE.AK 

0 

RM /6 0SC!LL0SC0P[ AA 

V88J 
CALIBRATOR 

V8dJ 
6AU6 

CJ. 

+300V 

5 

CAL. 
-------'n 1 TE.ST 

POINT 
1- - - - - - - - - - - - - - - - - 7 

I .--- I 
1 Cd85 SW870B 
I 27 I I I I 

!CAD 
~ 

I - I 
I '1,--------().,,..__,,~-----'T 
I R885 100 
I /OK 
I o---,, 50 

_____ I 

Clf2-CUIT NUMBE:.f?..S 
870 THf?..U 899 

R887 
2K 

R888 
IK 

Rd89 
600 

R890 
zoo 

R89I 
/00 

R89Z 
60 

R893 
20 

R<594 
/0 

Rc395 
10 

20 

10 

5 

2 

.5 

.2 

.I 

.05 

OFT 

03•08-62 

R.O.IV. 

CALIBRATOR 
(EFF. 5/N IO I - 559) 



+ 

i---------------- MULTI VIBRATOR----------------

12870 1 n r 
~ µ ~ 

ov 

-15 0 

- 7 7 

- 167 3.9M 
~~J:t~ 6<l- R872 

___ 1 I 1------..J 

R871 C872. 
I K 330 

WAVE.FORMS AND VOLTAGE. RE.ADINGS 
Wi:.Rr. OBTAIIJED WITH CONTROLS Sr.T AS FOLLOWS : 

CALI BR.ATOR . . . ON 

SE.E. ALSO IMPORTANT NOTE.ON TIME. - BASE. TRIGGE.R 
DIAGR,AM . 

TYPE. RM I <o OSCILLOSCOPE. 

C87E, 
330 

+I00V 

() 
CAL. ADJ ........ 

Rc'>74 
68K 

-55 

12876 
2.4M 

AA 

R879 
!Ole'. 

R880 
68K 

+ 95 

- 60 

+300V 

V875A 
'112 AU7 

V883 3 CAL. 
6 AU 6 ~--------. +48 ---@ n.s T ;-------1 PE.A~~TL6-~E.AK ~--- - --------~ PO I NT 7-fu 

SW870A 27 I SW870B 
! C885 I ~ 

-ISOV 

0 

--
R885 
IOK 

R8Bf> 
t>K. 

R887 
2K 

R888 
IK 

R889 
E>OO 

R890 
200 

R891 
100 

R892 
60 

R893 
20 

R894 
10 

f:2895 
10 

---..< - --Dl 1CAL.7 
,oo rl.2..Y2.J 

--

50 

20 

10 

5 

2 

.5 

.2 

. I 

.05 

OFF 

E:.FF. S/N BCoO 'i,,-Up 

..JN 
01-17-62 

ci:,cii;H~~~~~s CAL I BR ATOR 

+ 

+100 

ov 

I C") 

co ):,, 
0- !:: 
O ' o:, 

I ::C, 
C ::i:,. 

"C ci 
:::0 



SW4200,H 
(V[RT/CAL-A/VIPL/rtlR 

DIAGRAfYI) 

, -- -- --- -,-- - -:--- - - , -- - - - - ,- - ---jVOLTS/DtV. l - -- - - \- - - - - -, 

sw120A SW4/08 SW4{0C SW4/'0D SW4{0[ SW4fOF 
\ \ \ \ \ \ 
\ \ \ \ \ \ 
\ I I \ \ 
\ I \ \ 

V454 
AMPL/rt[R 

TO SW420G !VOLTS/DIV.! 
---- - • (VERTICAL - AMPL/rt[R. 

DIA6R.AM) 

+/75V 

C401 
0.1 

I \ I I 

\ \ I ---JI'---.----',-- -- - I 

R.446 
/21( 

I 
I 

\ I 

ltNPUTl IQ£) -~~73 \ \ 
\ \ @c---__..-<,...,>- - -+- ---0--o-0--.-+---o--a-o--~ x 100 ~-<>-<>-'=~~-o---~---xs ----+--<>-<>---<>-+-<>-- -• 

J_ o' <>---+--...--x2 --.....-+---0 
[Ag \ o---+-+-~ XI -..-+-+--<: 

C410 
4.5-25 

XIOO 

\ 
~-SW401 

. I 

AC 
ONLY 

[ 

.050 

.oz 0 

.01 0 

XIO 

C416 
4.5-25 

TYPE RM -16 OSCILLOSCO PE. 

:[X/0 l: 

n 
X5 )(2 

C424 C430 
4.5-25 3- 12 

R.426 
cJOOK 

ATTE.NUATOR DE.TAILS 

)( I 

C436 
270 

il 
R.436 

22 

A B 

R.445 
100 

(445 
.oos I 

R450 
3K 

L450 
Z3-55µh 

- ISOV 

SE:.C. PARTS LIST FOR cARLIE:.R 
VALUe.S ANO 5/N CHANGE:.S OF 
PARTS MARl',.E:.D WITH P.E:.O 
TINT BLOCtc,5 

..,.,ov 

8463 
Nl-2 

V46.3B 
OUTPUT C.F. 

+/75V 

R463 
22K 

V46.3A 
VOL TAGl -S[TTING 

c.r. 

'f-300V 

R465 
47 

C465 
Ioos 

TO ALL POINTS 
MARKE.D +175V 

+173V 

+300V 

R.467 
/SOK 

C446C R.4 Gd 
~ ZOOK 

+ 

L477 
.9-l.6µh 

TO SW420H lvOLTS/DtV.l 
,-.-----1/---...----~roll'!f'----- (VE.RT/CAL A/VIPL/Ff[R 

R.471 
d.21( 

R474 
3901( 

~ R475 

DIAGRAM) 

) Z/VI TO R505, R506 
'---------- (V t:.RTICAL AMPL/rlt:.R 

L.r. ADJ. DIA ORAM) 

-Jf 6922 MAY Bl SUBSTITUTLD FOR 6DJt3. 

VOLTAGE READINGS WOE OITAIN ED 
A.SfO l.lOWS: 

NO IN, UT SIGNA L 

CIR.CUIT NUMBE:.R-5 
400 THJ2U 479 

PR[ AM PL/rt[ R 
R.o.,v. 
~63 

1 



OUT 

CF FAILURES 

BEi)., Vc..RTO 

PROBLEM 

Preventive maintenance. 

To reduce failure rate of the sawtooth out cathode follower 6DJ8. 

The failure rate here at Beaverton is not very high, possibly because 
we use the best brand tubes available. Our main concern is the 
customer who may be using tubes from other vendors that are not as 
good as the brands we use. 

Mod 9464* will add a 150-0027-00 neon bulb as shown below. 
\J43 A(:On) 

'-' \93 A(R l:.f) - l7:) 
\/2. ~O-::S-8 

843 C 3\-C) 
e,., \93 ( R\\J\-\ .. () 

l.> E · 2..':3> 

PARTIAL TIME BASE GENERATOR, after M9464 

*Mod 9464 is on the 317, but also applies to the 316. 

Buck Murphy 

6-10-65 316 IRB 5. l 






