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A: In er-Office Communication 

To: ‘Chuck Nelan 
Dote: March 18, 1964 

“pom "| George Edens RE AVERT 0 i . 

Subject: 4 Brooklyn Navy Yard . 

= Requirement for 515A Mod 760A 

Ref: My March 10th memo 

H, The attached I0C from George Mucken- | 

m : strom lists some changes in Mod 760A desired y 

by the customer. Will this be sufficient informa- : : 

_ tion for a quote on 3 scopes? Unless you need — 4 

| more details, please ‘proceed with the quote. a 

hanks. : 
. a es 

.. George . 

GBE:jlb 
“ec: Ron Goard |. 
GE-160 © z 
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= ce 
| Inter-Office Comswsication = 1 AN 

MAR 18 PM, _ 

Ree Pee Enng me, 
Tes George Edens . Bote: March 17, 1964 

i From: George Muckenstrom LONG ISLAND
 

Subjech Brooklyn Navy Yard 
Requirement for 515A Mod 760A 

| Dear George: 

Mr. Cannova of the Navy.yard is heading up a project to study 

shipboard power line transients. He knows very little about the 

amplitude, time or repetition rate of these transients and therefore 

needs equipment that will get him into the right ball park. The 

515A mod 760A was shown to him by G.E., ne feels and | agree, that 

this instrument along with a Beattie Coleman KD5HD automatic camera 

will enable him to make a preliminary study. 

After the translents are defined, studies will be made to determine 

their source and effect on electronic equipment. Mr. Cannova hopes _ 

that further along in the project he will be able to duplicate 

shipboard conditions in the lab and proceed with conventional 

_ oscilloscopes. 

At this stage Mr. Cannova will start the Navy's paperwork on 3 units 

as soon aS we can quote price and delivery. The scope as is will do 

the job. However, if the following changes are practical we would ee 

like to have them considered. 

1.°.. Vertical input. UHF connector. To eliminate possibility 

of probe damage, as the scope will be moved quite often. sth 

(Very Important) No Prob) 2) 

2... Standard vertical input so that a x100 or x10 probe bee 

can be used to look at lower voltages. 70 (Pb 

3. Calibrator available at the front panel for compensating - ie 

probes. (Not necessary unless #2 is done.) (V7 /-/-A. eee et 

‘4, “Added sweep speed, 500 usec. (1 recommended this as 

» we're not sure of pulse width.) Joy» 

5. Automatic one hour timer replaced with a unit that 

will reset after each display. 4. 4 

(1 can't see how this can be done economically, $50.00 

or less. If you have something fine, if not, okay.) 



gts . cy ° oy 

* *George Edens 
March 17, 1964 
Page 2 

That is all | have George. If you have any recommendations i'd 

be glad to hear them. 

As to replacing the P6013 probe with a P6015, | doubt if tne 

. _ voltage capabilities of the P6013 will be exceeded and | think 

long term stability will be more important than performance, 

‘ Mas Best, 

George Muckenstrom 



Pere ‘ George Muckenstrom te on ee Se her eee 

‘ Cees, don, MONG island ead ood ha - Maxah’ lly, 1964 Pe ete 

George Edens rete = is = Ch ty 

““. Brooklyn Navy Yard SS CIEE Tay ts 

vy Requirement: for 515A Mod. 760A. Sf’ 

Dear Georget =—S : Se 
D 

. The enclosed material will give you a fair idea of  i:* 

Mod 760A. After you have looked it over and con= ef! 

sulted with the customer, I hope you will have ade= , ‘.: 

quate information to give me a detailed writeup of «..") 

“the customer's requirements. as 

* 

“he P6015 has become available since the first 760A's.- 7 3)”. 

“Oy WexXe furnished. Perhaps it would be the best probe 

“s;te use since the customer is uncertain of the volt=- 

“ages he will encounter. Besides, it's a much better 

no«i probe than the P6013 in all other respects. - | 

“q will be ‘looking forward to hearing from yoo. 

sa
ac
il
ai
ai
ac
ie
s 

_ Seen ae ME voce OO" Beg regard. 

« 

‘@escription of Type 515A, Mod 760A. 
to LOC (pictures “enclosed also)... 99°) >): 
las foam tasty 1 jefe ih a are a ‘ p ; Bc 

pees gpl 2% 
“ 



Inter- Office Communication 
. 

Te. , Chuck Nolan Dot: March 10, 1964 

ome BEAVERTON 
. Subjects Brooklyn Navy Yard 

Requirement for 1 to 5 Type 
515A Mod 760A 

Ref: Phone call from George Muckenstrom 

George explained that a group at the Navy Yard have 
begun a project to analyze shipboard power systems 
for sources of transients and their effects on electri- 
cal equipment. They have seen one of the specials 

. purchased by GE and have decided it is ideal for the 
_ . job. 

''George is calling on the group again on Wednesday 
the llth and would like to know whether we are inter= 

-ested in the requirement. If you agree, I would like 
to tell him we will supply a minimum quantity of 3 
scopes... Price and availability information won't 
be needed etree ee 

George 

Wi GERS§1b tesco? eg if hes 
: (GE-160) pee ae 

3/13/64 

Jessie: oe Si. tells me that George has the bell © 
on this one. We may quote it later. 

RECEIVED 
WAR 13 bm. | 

TOK TRONIX, ae 
tone 



_ecs RON GOARD 

he 7 a. 

_ TLX* MARCH 11,’ 1964 TO GEORGE MUCKENSTROM, LONG ISLAND FROM GEORGE EDENS 

'." RE: BROOKLYN NAVY YARD REQUEST FOR TYPE 515A MOD 760A. 

_... WE ARE INTERESTED IN PURSUING THE REQUIREMENT. PREFER TO QUOTE 

“>: ON A MINIMUM QUANTITY OF THREE SCOPES. 

I AM MAILING YOU MATERIAL DESCRIBING THE SCOPE AS PREVIOUSLY 

SUPPLIED TO GENERAL ELECTRIC. TO ASSIST YOU IN DETERMINING 

"SPECIFIC TECHNICAL REQUIREMENTS. PRICE AND AVAILABILITY QUOTE 

WILL BE WORKED UP APTER WE ARE SURE OF ALL DETAILS OF THE CUSTOMERS 

REQUIREMENTS. AS A GUESS THE PRICE WILL BE AROUND $1,000.00 EACH 

ADDITIONAL TO STANDARD INSTRUMENT. 

PLEASE PHONE ME TODAY IF YOU NEED MORE INFORMATION. — 

. SI CORN
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‘BET59-. Beli GEORGE.MUCKENSTRO: LONG | Fa Shunce Evens Ue. 8. 

MARKETING 

REFERENCE BROOKLYN NAVY YAS RuQUcST Fuad Type SibA MOU TODA, 

. “ ~ 1 

wo Ane tis STED UN PURLUING THe wnegul beech l. <tFEn Tu avutc of 

A MINTAUM QUANTITY OF THREE SCuUPES. 

} AR wAILING YOU MATERIAL DESCAICING THE SCOPES. AS PHEVIUUSLY 

SUPPLIED TO GENERAL ELECTRIC Ty ASUIST YOY i LETSKMINING SPECIFIC 

TECHNICAL REGUIREMENTS, PRICE AND AVAILABILITY guoTe wick BE 

WORKED UP AFTEX WE ARE, SURE OF ALL DETAILS OF THE CUSTUEXS Kem on 

* a eed 

QUIREMENTS, AS A GUESS THe FriCc WiLL BE AngJNLY 91799 EACH 

ADLITIONAL TO STANULARUY INSTRUMENTS 

PLEASE PRONE ME TODAY JF YOU AZEL NORE INFO. | 

5 ‘ 7 . : é : . 

GA PLS: . 
GP ; : : : . 

63(549,8/ 49°, 

TEKTRORIA KOSK, 
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TYPE 515A 

MOD 760C 

The Oscilloscope for which this insert was prepared has been 

modified to provide a photographic record of line transients in the range 

of 25 volts to 12 kilovolts, using the 1000X Probe. The sweep may be 
triggered by three methods; once each hour by a built-in timer, in 
the normal manner when a pulse above a preset level causes a trigger, 
and manually by pressing the MANUAL ADVANCE button. 

SPECIFICATIONS 

The specifications listed below are different for this modified 
instrument from those listed in the manual. 

Vertical Deflection System 

Volts/Div---Four calibrated positions; .05, .5, 1, and 2 
V/Div, plus a 4 Division Calibrated signal connected 
internally from the Calibrator. 
Maximum Peak Input Voltage to 1000X Probe---12 kv 
Input Impedance---100 meg, 2.5 pf with 1000X Probe, 

Horizontal Deflection System 

Sweep Duration---Five calibrated sweeps; 10, 20, 100 and 
500 usec Exponential, and 10 msec Linear, 
Maximum Sweep Repetition Rate---Aproximately 5 cps, 
Sweep Voltage rises Exponentially at approximately: 

d=k(1-e7 25°) 

Where: d=horizontal displacement in div. 

k=approximately 10,9 
: t=fraction of total time 

Magnifier---Deleted 

Trigger Requirements---2 minor divisions of deflection. 

Cathode Ray Tube 

Type TS55P11 

Accelerating. Potential---Approximately 6325 volts. 

Graticule 

Special High-Voltage. One graticule division equals .85 cm. 

Output Signals Available 

Calibrator Only
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OPERATION 

Front panel controls and connectors not needed for the operation 
of this instrument have been removed. These Include: INPUT SELECTOR, 
INPUT 1, DC BAL(moved to internal), VARIABLE VOLTS/CM, TRIGGER 
INPUT, TRIGGER SELECTOR, TRIGGER LEVEL (moved to internal), 
HORIZONTAL DISPLAY, EXT. HORIZ, INPUT, VARIABLE TIME/CM, 
‘+ GATE OUT, and SAWTOOTH OUT. The TIME/CM Switch has been 
replaced by the SWEEP DURATION switeh, The MANUAL ADVANCE 
button has been added. 

Triggering 

When connected to photograph line transients, this instrument will be 
triggered by signals with amplitudes producing more than 2 minor 
divisions of CRT display and timed pulses from the automatic timer, 
and may also be triggered manually, Each time the sweep is triggered. 
a relay completes the film advance circuit for operating a camera, 

A Time Clock, which is adjustable from 5 to 60 minutes, provides 
automatic triggers at preset intervals. When the timer reaches the 
preset time, one sweep is displayed and photographed, When a signal 
of suitable amplitude triggers the sweep, or when the MANUAL 
ADVANCE button is pressed, the Time Clock resets and starts a 
new time cycle. The Time Clock therefore, sets the maximum time 
between displays. 

When the Trig. Level Adj. is adjustedas described in the calibration 
procedure which follows, the sweep will be triggered on any signal, 
either positive or negative, which produces more than 2 minor divisions 
of vertical deflection. All signals below this level will be locked out, and 
will not produce a trigger pulse. The triggering level may be adjusted 
however, so the sweep will trigger only on signals producing more than 
2 minor divisions of vertical deflection. To do this , apply a signal 
giving the desired minimum deflection and adjust the Trig, Level Adj. 
to the minimum setting at which a sweepis produced. Do not adjust this 
control to trigger on signals producing less than 2 minor divisions of 
deflection, If it is set too sensitive, random noise will trigger the sweep. 

NOTE: If it becomes neccesary to remove V610, first remove the four 
screws in the corners of the Time.Clock. Move the clock out 
slightly and remove the tube. The wires need not be disconnected.
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CALIBRATION 

The following is a complete Calibration procedure which replaces 

the procedure in the manual. . 

Make the following circuit changes before proceeding with the 

calibration of the instrument: 

a, Disable the 6DJ8, V180 and the relay circuit by removing 

the tube from its socket. 

b. Connect a jumper from the 330k (R166) to the 9-1 wire 
(w, bn) on the front side of the second wafer on the TIME/ 
DURATION switch. 

c. Disconnect C3 (at the input of the trigger circuit), The 
sweep will now always start on the rising portion of the 

waveform. 

‘d. Connect 100k in parallel with R25 , 470k whichis connected 
- to the center arm of the Trigger Level Adjust pot. 

Power Supply 

All power supply voltages except the CRT voltages are available at 

the ceramic strip behind the transformer. The 10 resistors are ahead 

of the regulators and the bare wires carry the regulated voltages. 

1, -150 volt Supply Adjustment 

The -150 volt supply is the one to which all other supplies are 

referenced. . 

a. Connect an accurate voltmeter to the -150 volt bus. 

b, Adjust the -150 ADJ control, located behind the delay 

line, to obtain a reading of -150 volts. 

2. CRT Supply Adjustment 

This adjustment determines the total accelerating voltage onthe CRT 

and thus affects the deflection sensitivity.
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‘a. Connect a voltmeter having a resistance of 50002/volt 

or higher, from terminals 24or 25 ofthe power transformer 

to ground, 

b, Adjust the -1675 ADJ control located at the rear of the 
upper chassis, accessible from the right, to obtain a 
reading of 1675 volts. 

3, Calibrator Adjustment 

When the CALIBRATOR switch is turned off, the calibrator cathode 
follower, V570B remains conducting at the current required to develop 
100 volts across the voltage divider. The CAL ADJ control, located 
just behind the CAL OUT connector, allows this voltage to be set 
accurately to 100 volts. Be careful to use an accurate meter as the 

accuracy of the calibrator canbe betterthan3 per cent if accurately set. 

Triggering 

a. Turn the CALIBRATOR control OFF. 

b, Connect the meter from ground to the pin jack labeled 

CAL TEST POINT, located behind the CALIBRATOR switch. 

c. Adjust the CAL ADJ control for 100 volts. 

a, Set up triggering by grounding pin 2 of V10 with a clip 
lead. Then set the TRIGGER SENSITIVITY control fully 
counterclockwise and the TRIGGER LEVEL CENTERING 
control fully’ clockwise. Turn the PRESET STABILITY 
control counterclockwise until the trace disappears from 

the CRT screen. 

b. Change the VOLTS/DIVISION switch to 1 volt, Set the 
CALIBRATOR to .1 volt and jumper to vertical INPUT. 
Adjust TRIGGER LEVEL CENTERING to a point that a 

trace just appears on the screen. Then adjust TRIGGER © 

SENSITIVITY control for a stable display. Adjust both of 
the controls back and forth untila stable display is obtained. 
The trigger should not be so sensitive that it will oscillate. 

c. Remove clip lead from pin 2o0f V10,and adjust Calibrator 

Output for 1 volt. Set SWEEP DURATION switch to 10 msec 
position, Adjust TRIGGER LEVEL control for a triggered 
display when 1 major division of signal is displayed on the © 

screen.There will be a finer adjustment ofthe control later.
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CRT Geometry Adjustment 

The GEOM ADJ control located in the top row of controls, varies 
the CRT second anode voltage to obtain the best possible linearity near 

the edge of the graticule. 

a. Set the SWEEP DURATION switch to 10 msec position, 

b. Display the CALIBRATOR waveform at a high amplitude 
so that the top and bottom of the waveform are beyond the 

deflection plate cutoff. 

c. Adjust the GEOM ADJ control so the vertical lines near 

the edge of the graticule are straight. 

Horizontal Amplifier 

a. Connect Time Mark Generator (Type 180) to Vertical 

. INPUT with 1 msec markers. Set HORIZONTAL POSITION 
control so the dot is centered. Adjust the MAG REGIS 
control so that the start of the trace is at the left-hand 

edge of the graticule. 

b. Adjust MAG GAIN ADJ for the basic timing, one marker: 
per division. Recheck MAG REGIS, step a. 

c. Set SAWTOOTH AMPL (Sweep Length) to about 10 1/2 

major divisions. The SAWTOOTH AMPL will be set exactly 
later. 

d. Connect 10X Probe to pin 3 of V210, Set the test scope 

Vertical to .5 volts/em and Time/Cm to .2 msec, Change 

SWEEP DURATION on scope under calibration to 10usec. 
Adjust C210 (long time constant) for a flat base line on 
test scope. Change test scope to 10 usec and adjust C224 
(now mounted on horizontal amplifier circuit) fast time 
constant for flat base line. : 

e, Change SWEEP DURATION to 10 msec and adjust 
HORIZONTAL POSITION control so that the trace is on the 
left edge of the graticule. Do not move this control while 

making timing adjustments.
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Refer to the chart below for timing and specifications. The 
timing is done on 9th and 10th major divisions. The other 
major divisions will fall within + 1 minor division. 

Exponential Sweep t=.41n 10.9 

10.9-d 

Graticule Sweep Duration 
Division Range t psec 

d SO00usec 100usec 20usec 10yusec 

0 0 0 0 0 
1 19 3.8 8 4 
2 40 8 1.6 8 
3 64 13 2.6 1.3 
4 92 18 3.6 1.8 

“ § 122 24 4.9 2.4 
6 160 82 6.4 3.2 
7 205 41 8.2 4.1 
8 265 53 10.6 5.3 
9 350 70 14.0 7.0 

10 500 100 20.0 10.0 

f. Change SWEEP DURATION switch to 500usec position. 

Apply 500,50, and 10usec markers and adjust TRIGGER . 

LEVEL control for a stable display. Adjust R180B and 
R160A together for the 500 ywsec range. (Be sure to 
remove the probe), 

g. Change to 100 usec position and apply 100, 10 and 5 psec 
‘ markers and adjust TRIGGER LEVEL control for a stable’ 
display. Adjust C1l60D and RI160C together. 

h. Change to 20 usec and apply 10, 5 and 1 usec markers. 

Adjust TRIGGER LEVEL control. Adjust C160E and R160E, 

i. Change to 10 usec with same markers and adjust C160F 

and R160G. Note: On the fast speed, C224 may be adjusted 

slightly to improve linearity. 

j. Change SWEEP DURATION to 100 usec and adjust 
Sweep Length for exactly 100usec. Check 10msec,500usec, 
and 20usec positions for 10 divisions of length. 

k, Adjust C170 for a sweep length of 10 usec and 10 major 

divisions of length in 10usec sweep.
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Vertical Amplifier 

a. Set the Scope as follows: — 
SWEEP DURATION 10 msec Linear 
VERTICAL POSITIONING knob centered 

VOLTS/DIVISION Cal 4 Div 

CALIBRATOR On (any amplitude) 

b. Adjust the DC Balance control so the bottom of the 

Calibrator waveform is on the center line of the graticule. 
(If neccesary, adjust PRESET STABILITY and TRIGGER - 
LEVEL to obtain a trace, 

c. Adjust VERTICAL GAIN (R396) for 4 major divisions 

of Calibrator display. 

d. Turn VOLTS/DIV to .05 volts, remove signal and adjust 

PRESET STABILITY (R146) foratrace, Check hum and noise, 

e. Connect a 10X probe to the output of a square wave 

generator (Type 105). Set the square wave generator for 
lkc, and approximately 4 major divisions of display, Adjust 

the probe trimmer for a flat response. 

' f. Change VOLTS/DIV to .5 volts and adjust C315 and C316 

for attenuator compensation and input capacitance, Change 
VOLTS/DIV to 1 volt and adjust C305 and C306. Change 
VOLTS/DIV to 2 volts and adjust C311 and C312. 

g. Turn VOLTS/DIV to .05 volts and connect a square wave 
generator (Type 107) to input through 52Q termination. Set 

SWEEP DURATION switch to 1Ousec andadjust the Type 107 
for 4 major divisions of display and approximately 400kc. 
Adjust high frequency compensation and delay line. 

Final Adjustments 

a. Disconnect jumper, remove 100k resistor, replace C3 
and V180(see preliminary steps), Change SWEEP DURATION 
to 10 msec. Connect Calibrator to Vertical INPUT and set 
VOLTS/DIV to .5 volts, Calibrator to .2 volts. The display 

should be 2 minor divisions. Adjust TRIGGER LEVEL for a 
stable display, and back off until there is a dual triggered 
display for both + and - triggers. Change Calibrator to .1 
volts. The trace should disappear.
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b. Remove signal from Vertical and press MANUAL 

ADVANCE button. Only one trace should appear. Also 
check to see if the relay operates. 

c. Apply Calibrator to Vertical. Change the Calibrator to 
1 volt and the VOLTS/DIVISION to .5 volts. Change SWEEP 

DURATION to 500 wsec. Connect 10X probe to pin 3 of 
V210 with test scope Time/Cm switch set to .1 sec: Check 
for approximately 5 c,p,s, repetition rate, (Approximately 

200 msec between sweeps). If sweep cannot be obtained, 
replace V140. (Use low grid current tube.) 

d. Check the duration of the relay by connecting another 

10X probe to the Film Advance jack with a VOM. Put the 
VOM in X100. Put test scope in ADDED position, VOLTS/ 
CM in .5 volts. Set the Type 180 to 1 sec markers, and 
apply to the Vertical Input of the scope under calibration. 

Connect external triggers from the 180 to the External 
Trigger Input of the test scope. (1 sec). Look at the time 
duration that the relay is closed. Should be more than 

100msec, Make sure that the sweep has finished before the 
relay closes inall positions of the SWEEP DURATION switch.
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PARTS LIST 

The following parts have been added to this modified instrument. 
When ordering replacement parts, specify instrument type, serial 
number and MOD number, Include circuit number, part number, and 
description of the desired item. 

CAPACITORS 

C2 Change 283-0001-00 .005 500v disc . 

C3 Change  283-0001-00 .005 5 00v disc 
C5 Add 283 -0000-00 .OO1 500v disc 
C6 Add 283 - 0000-00 .OO1 500v disc 
C51 Add 285 -0553-00 lyf 600v PMC 
C140 Add 285-05 10-00 Ol 400v 
C160A Change 285-0664-00 Ol tek 
C160B Change  285-0665-00 001 . tek 
C160C Change 283-0544-00 150pf 10% mica 
C160D Change 281-0012-00 7-45 var 

C160E Change. 281-0012-00 7-45 var 
C160F - Change 281-0010-00 . 4.5-25 var 
C170 Add 281-0044-00 80-480 var 
C182 Add 285 -0501-00 ~ 001 600v 
C184 Change 285-0515-00 .022 ~~ 400v 
C185 - Add 290-0145 -00 10uf 50v EMT 
C224 Change 281-0007-00 3-12 var 
C721 ‘ Change 283-0071-00 .0068 Skv 
C723 Add 283-007 1-00 .0068 © Skv 

DIODES 

D2 Add 152-0008-00 T12G 
D3 Add 152-0008 -00 T12G 
D180 Add 152-0061-00 6061 
D185 Add  —_—_—:152-0061-00 6061 

RELAYS 

K180 Add Special 4-pole double throw 

RESISTORS 

R2 Change 302-0562-00 5.6k 1/2w 10% comp 

R3 Change 302-0562-00 5.6k 1/2w 10% comp 
R5 Change 302-0225-00 2.2m 1/2w 10% comp 

R6 - Change 302-0105-00 lm 1/2w 10% comp 
R7 Add 302-0103-00 10k 1/2w 10% comp 
R8 - Change 302-0392-00 3.9k 1/2w 10% comp
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R19 

R24 
R25 
R26 
R50 
R51 
R121 
R147 
R148 

R149 
R160A 
R160B 
R160C 

R160D 
R160E 
‘R160F 
R160G 
R160H 

R166 
R170A 
R170B 
R170C 
R180A 
R180B 
R180C 
R180D 
R182 
R183 
R184 
R185 
R185 
R186 
R187 
R188 
R214 
R224 

R328 

SW10 

SW160 
SW321 

V723 

Change 

Change 
Change 
Change 
Add 
Add 
Change 
Add 
Add 
Add 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Change 
Add 
Add 
Add 
Add 
Change 
Change 
Add 
Add 
Change 
Change 
Change 
Change 
Change 
Add 
Add 
Add 
Change 
Change 

Add 

Add 
Change 
Change 

Add 

302-0334-00 330k 

302-0103-00 10k 
*302-0474-00 470k 

311-0026-00 100k 
306-0221-00 2202 
304-0101-00 1002 
304-0473-00 47k 
316-0336-00 33m 
316-0336-00 33m 
316-0336-00 33m 
311-0157-00 100k 
323-0410-00 182k 
311-0329-00 50k 
323-0414-00 200k 
311-0329-00 50k 
323-0414-00 200k 
311-0329-00 50k 
323 -0414-00 200k 
302- 0334-00 330k 
302-0125-00 1.2m 
302-0224-00 220k 
302-0104-00 100k 
323-0481-00 lm 
311-0329-00 50k 
323 -0406-00 165k 
323 -0414-00 200k 
302-0153-00 15k 
301-0302-00 3k 
302-0103 -00 10k 
302-0106-00 10m 
302-0106-00 10m 
304-0393 -00 39k 
302-0104-00 100k 

302-0223-00 22k 
311-0018-00 20k 
323 -0396-00 130k 

302-0103 -00 10k 

SWITCHES 

1/2w 10% comp 

1/2w 10% comp 

1/2w 10% #£comp 
Trigger Level pot 
2w 10% comp 
lw 10% comp 
lw 10% comp 
l/4w 10% comp 
1/4w 10% comp 

1/4w 10% comp 
pot 

1/2w 1% film 
pot 

1/2w 1% film 
pot 

l/2w 1% film 
pot 

l/2w 1% film 
1/2w 10%. comp 
1/2w 10% #£comp 
1/2w 10% comp 
1/2w 10% comp 
1/2w 1% film 

pot 
1/2w 1% film 
1/2w 1% film 
1/2w 10% #£comp 
1/2w 5% comp 
1/2w 10% comp 

1/2w 10% comp 
1/2w 10% comp 
lw 10% comp 
1/2w 10% comp 

1/2w 10% comp 
pot 

l/2w 1% film 

1/2w 10% comp 

MANUAL ADVANCE 

SWEEP DURATION 
VOLTS /DIVISION 

VACUUM TUBES 

154-0051-00 5642
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"| PART NO. 
Q30-03897-OCH 

rev. | By REFER. DESCRIPTION OF CHANGE CKD BY DATE 

eas Bey os OA 
' 

= OOG cm 

Z\9(2) oy ge 

Me 

BS 

‘S230 wan. oe 

138 

\.300 

G2S DIAG 

(Z) UNMARKED ROLES ARE Se DIA 
(\\S BEND RAD OGS3 
NOTE; 

TITLE 
TEKTRONIX, INC, BRACKET, TIMER 

Di MATERIAL TE = 2S (-(\8&0 O63 AL. SH, 
A ASTM B 20% Ax SOSZ WSa 

FINISH 
et right ETCr e LACQUER 

TOLERANCE OR. ne DUNKEN BS 2S -Gs ENGR. FRAVEID 

UNLESS OTHERWISE - 

\A* 

AN\2Z3 

GO
 

NO
t 

SC
AM
 O

EA
WI
NG
§ 

a
 

SPECIFIED CH. BY PROD 
hes ark Seale FULL. First USEOS\SA MOD TOOC. 
Hotes 7-210 SIZE] PART NO. - Sn, meee REV. 
we | Blo | OSOCRR Tron: 



O30-0965 -O1 as 

DESCRIPTION OF CHANGE cxp BY DATE FO 

OAT FULL RAD, 
S00 es -—{ 280 

4 A : ie as 
L 

we GZ RAD OS) 
— 

() BEND RAD 03) MAK. 
NOTE: 

SMELT. 

MATERIAL 

Git TEK™ 2S\-3IS cic BR Sh. 

eae ABALOY PLATE. 
TOLERANCE | pr, BY DUNKEN -27-CS | ener. FRIED UNLESS OTHERWISE] 
SPECIFIED | CH. 8Y PROD 
pec tote F seme FULL FIRST USED ISA MOD. 7COC | 
Hotes 7910 ‘i mM + | 030-0465 -O"/ 

rextronix, inc. | Tt 



PART NO. 

O30 -O4G2-O1. 

DESCRIPTION OF CHANGE CKD BY DATE 

ie ABS DA, 

of 
| 

I2@S RABLZ) | 
“am 27 

(2) BEND RAB OG 

(I) QZ= Z\0-0438-00 G-22 CAPTIVE NUT WN 
QS USSt DIA HOLE: 

NOTE. 

TEKTRONIX, INC. 

BEAVERTON, OREGON, 

U.S.A. 

TITLE 

BRACKET, RESISTOR 
MATERIAL TE \< Z3N-OTB OBO AL. SH. 

B2OS AX SOS2Z H39 AST 
FINISH ETCH 

& LACQUER 
TOLERANCE 

UNLESS OTHERWISE 
SPECIFIED 

DEC +.016 
ANG + 2° 

+.010 HOLES 50 
MM +t 

pr. BY DONKEN -2\-@S | ENR. ERIED 
\ 

CH. BY PROD 

SCALE \=\)L_\_ FIRST USEDSISA. MOD EOC | 

SIZE PART NO. 

A 030-oacz-o1 |



O30-O04G60-0"*1 

AS@ DIAC) 

DESCRIPTION OF CHANGE CKD BY DATE 

TEKTRONIX, INC, 

et 
BEAVERTON, OREGON, 

U.S.A, 

TITLE 

FLANGE , SOCKET 
MATERIAL TEK™ 7S\-OTO O30 AL.SH. 

ASTM B 2OS Arcx SOOS H34 

ETCH @ LACQUER 
TOLERANCE 

UNLESS OTHERWISE 
SPECIFIED 

DEC +.016 
ANG + 2° 

+,010 HOLES 7509 
MM + 

12k. BY DUNKEN S-2\-GS | ENGR-FRIED 

CH. BY PROD 

scale F\)L\_ FIRST USEDS\S A MOD TCOC, 
PART NO. 

O30-O04G0-O} 

DO
 
NO
T 

SC
AL
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AW

IN
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PART NO. REV. 

O30 -OAG1-O* 

REV. BY REFER. DESCRIPTION OF CHANGE CKD BY DATE — 

3.300 

fo ASO KR 

| Be 3 

— & rexrromix, inc. | UTE 
a 215 — SPACER, BRACKET = 

me ; Lik MATE R= 2S\- ODO Ocs AL Sh 
ys ; Aa ASTN\ B ZOS° ALK SOR2 HSA 2 

FINISH N = 

poate ETCH &@ LACQUER 2 
UN CLERANCE [OR BYDUNKEN [9-21-65 | ENOR. FRIED 3 

SPECIFIED ee. PROD : So 

ANGE se (SEM | first useoSISA MOD EOC Jo 
notes +539 =f SIZE | Part NO. a 
MM + O30-O4G\-O'7°1 


