
INSTRUCTION 

( MANUAL Serial Number _____ _ 

Tektronix, Inc. 
S.W. Millikan Way • P. 0. Box 500 • Beaverton, Oregon 97005 e Phone 644-0161 e Cables: Tektronix 

070-1 OOS-00 669 



!ype 141A/Rl41A 

mentType ar~d Serial or 
mber with all requests for parts 

and price change privi-

by. T~ktroni~,. Inc., 
Pl"int .. •n in.the .. t)nited 

A'ft~ .• ~rl'!r~•· f:iijhts. reserved. 
· · f:'Ot be 



-------------------------~----------

® 

Mechanical 

Details 

and symbols used in this manual 
· ·· taken directlY from IEEE Stand~ 

Symbols .for ·units .. , Mll,
standards of th~ elec::tr~rHQs · 

information( .. if .any, is Ideated, 
this manual. · 

Type 141A/R141A 



(81 The Type R141A PAL Television TesfSignal Generator (rackmount model!. 

Fig. 1-1. The two models of the generator are electrically identical. 
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Type 141A/R141A 

SECTION J 
TYPE J 4 J AIR J 4 J A SPECIFICATION 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

General Information 

The Tektronix Types 141A and R141A PAL Television Test 
Signal Generators1 are a source of high-quality television 
test signals for 625-line, 50-cycle field standard PAL 2 colour 
TV Systems. The all solid state Type R141A utilizes digital 
integrated circuits to achieve compactness, stability, accu
racy, and reliability. Three operating modes provide PAL 
colour bars, 5-step staircase with fixed Average Picture 
Level (APL), and 5-step staircase with variable A.PL. 

The standard colour bar output is a full-field test signal 
appearing on every active line, and consists of 75% ampli
tude colour bars in descending luminance order without 
setup. The white reference can be selected for 75% or 
100%. With 100% white reference, the signal is known 
as EBU bars (European Broadcast Union). To meet the 
needs and preferences of TV engineers in the United King
dom and on the Continent, two other versions of colour 
bar signal can be selected: 100% amplitude bars with 
100% white reference and no setup, and 75% amplitude 
bars with 100% white reference and 25% setup. The latter 
signal is referred to in the United Kingdom as 95% bars. 

The staircase signal is particularly useful with a Tektronix 
Type 520 PAL Vectroscope to measure differential phase and 
differential gain (the transient response of the staircase sig
nal component is determined by a sin2 filter whose cutoff 
frequency limits the energy content in the region of the 
colour subcarrier frequency). Luminance channel linearity 
may also be measured with an oscilloscope and a Tektronix 
Video Staircase Differentiator (Part No. 015-0075-00), or a 
Tektronix Type 529 MOD 188D. 

The PAL subcarrier component of the staircase signal is 
140 mV peak to peak in amplitude and is accurately phased 
at 180°. Thus, the subcarrier vector lies along the -U 
PAL axis on all lines carrying the staircase signal. If de
sired, the subcarrier may be switched off. The last step (at 
white level) is double width so it can be viewed with and 
without subcarrier to detect clipping in the white direction. 
To provide VITS (Vertical Insertion Test Signal) information, 
the staircase signal is keyed on during a selected line of 
the vertical blanking interval in one or both pairs of fields, 
depending on the settings of the FIELD and LINE switches. 

Normal PAL colour burst is provided on the staircase and 
colour bar signals. The complex four-field Bruch blanking 
sequence during the vertical interval is provided and may be 
switched off. 

1Since both models of the generator are electrically identical, the 
rllckmount model !Type R141 AI is used for the text and illustrations 
in this manual unless noted otherwise. 

'Phase Alternation Line system. 

"Gen-lock: to link or synchronize one system to another with regard 
to frequency and phase. 

® 

A 1-MHz reference signal which is frequency "locked" 
to the 4.43361875 MHz PAL subcarrier oscillator is made 
available at the back of the instrument. The accuracy of 
the internal subcarrier oscillator may be conveniently veri
fied by comparing the 1-MHz reference with known fre
quencies, such as the Droitwich 200-kHz radio transmissions 
in Europe. Subcarrier frequency stability and other specifi
cations conform with present CCIR practice. 

Outputs provided on the front and rear of the instrument 
are Comp Video, Comp Sync, Subcarrier, PAL Pulse, and 
Field Drive. Additional outputs provided at the rear of this 
instrument are Comp Blanking, Line Drive, Burst Flag, and 
reference signals of 12.5 Hz, 25 Hz, and 1.00 MHz. The 
Type R141A can serve as a PAL Sync Generator. How
ever, it may not be gen-locked 3 to another PAL video sig
nal. 

ELECTRICAL CHARACTERISTICS 
The following performance requirements apply over an 

ambient temperature range of ooc to +50°C. The rated 
accuracies are valid when the instrument is calibrated at 
+20° C to +30° C, after a warm-up time of 5 minutes. A 
20-minute warm-up is required for rated accuracies at oo C 
ambient temperature. 

TABLE 1-1 

STAIRCASE SIGNAL ELECTRICAL CHARACTERISTICS 

Characteristic Performance Requirement 

Staircase Signal The staircase signal is similar to 
that in volume 5 of CCIR, recom-
mendations 421-1 and 451, but 
differs in that a white reference 
signal is provided and the sub-
carrier is phased to the -U axis. 

Luminance 
Component 

Step Amplitude 140 mV within 1%. 
5 Step Amplitude 700 mV within 1%. 
Step Risetime 260 ns within 15%. 
Aberrations Within 2%. 

Step Duration 
Blanking Level 13 p.s within 5%. 

White Level 13 p.s within 5%. 

Intermediate Level 6.5 p.s within 5%. 

Chrominance 
Component 
Amplitude 140 mV peak to peak within 3%. 
Phase 180° 
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Differential Phase 
12.5% APL O.P or less. 

50% APL 0.1 ° or less. 

87.5% APL 0.1 ° or less. 

Differential Gain 
12.5% APL 0.5% or less. 

50% APL 0.5% or less. 

87.5% APL 0.5% or less. 

VAR APL Staircase signal on every fourth 
line and the same line each frame. 

Luminance Level OV to 700mV in 10 equal incre-
Range ments within 2%. 

Luminance Level 
Subcarrier Modulation 

Phase On the 90°/270° axis. 
Amplitude 30 mV within 20%. 

Subcarrier Envelope 
Risetime 260 ns within 15%. 
Duration 39 fLS within 5%. 

TABLE 1-2 

COLOUR BAR ELECTRICAL CHARACTERISTICS 

Characteristic 

Luminance and 
Chrominance 

Performance Requirement 

Absolute amplitudes of luminance 
signal, setup and sync are within 
1% or 1.5 mV, whichever is great
er. 
Absolute amplitudes of all sub
carrier frequency components 
(Chrominance, U, V} are within 
3%. 
Relative amplitudes of all subcar
rier frequency components are 
within 1% or 1.5 mV, whichever 
is greater, of the red chrominance 
bar. 

75% Amplitude, 100% Saturation, 0% Setup or 
Pedestal. 

Lumi- Chro-
Component nance minance u v 

(mV} (mV] (mV} (mV} 

Peak White (41% 
APL} 700.0 <2.5 

White (37.5% 
APL} 525.0 <2.5 

Yellow 465.2 470.5 458.6 105.0 

Cyan 368.0 663.8 154.8 645.5 

Green 308.2 620.1 303.8 540.5 

Magenta 216.8 620.1 303.8 540.5 
Red 157.0 663.8 154.8 645.5 
Blue 59.8 470.5 458.6 105.0 
Black, Blanking 0 <2.5 
Sync -300.0 <2.5 

1-2 

100% Amplitude, 100% Saturation, 0% Setup or 
Pedestal. White reference fixed at 1 00%. 

White (50% APL) 700.0 ::::;;2.5 

Yellow 620.2 627.3 611.5 140.0 

Cyan 490.7 885.1 206.4 860.7 

Green 410.9 826.8 405.1 720.7 
Magenta 289.1 826.8 405.1 720.7 

Red 209.3 885.1 206.4 860.7 

Blue 79.8 627.3 611.5 140.0 
Black, Blanking 0 <2.5 

75% Amplitude, 100% Saturation, 25% Setup or 
Pedestal. White reference fixed at 100%. 

White (59% APL) 700.0 <2.5 
Yellow 640.2 470.5 458.6 105.0 
Cyan 543.0 663.8 154.8 645.5 
Green 483.2 620.1 303.8 540.5 
Magenta 391.8 620.1 303.8 540.5 
Red 332.0 663.8 154.8 645.5 
Blue 234.8 470.5 458.6 105.0 
Black, Blanking 0 <2.5 

Blanking to White 700 mV within 1.5%. 
Bar Width 6.5 fLS within 5%. 
Risetime (White Bar} 100 ns within 10%. 
White Reference 100% amplitude, normal; or 75% 

amplitude. 
Chrominance 

Time difference be- 20 ns or less. 
tween Luminance and 
Chrominance chan-
nels. 
Risetime 260 ns within 10%. 
U and V Quadrature o.5° or less. 
Error 

V Axis Phase Switcher 0.5° or less. 
Residual Subcarrier At least 52 dB below 1 volt on 

White, Black. 
Aberrations 4% peak to peak of 1 volt. 
Spurious Subcarrier At least 52 dB below 1 volt when 

viewed on a Type 529 Waveform 
Monitor, except 30 dB at the end 
of H blanking. 

Other Spurious At least 52 dB below 1 volt when 
Outputs viewed on a Type 529 waveform 

monitor, except 30 dB during sync 
and at the end of H Blanking. 

COMP VIDEO 
Return Loss At least 30 dB. 
Isolation At least 40 dB. 
Front Porch 1.8 fLS within 5% 

TABLE 1-3 

SYNC ELECTRICAL CHARACTERISTICS 

Characteristic 

SUBCARRIER 

Impedance 

Performance Requirement 

4.43361875 MHz within 5 Hz.With
in 1 Hz per 2 week period drift. 
75 ohms within 5%. 

( 
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Isolation At least 30 dB. Positive transition is coincident with 
Output Level 2 volts peak to peak within 0.2 volt 

into 75 ohms. 
the leading edge of line sync pulse 
on lines with 135° or 225° (in-

COMP SYNC 
Output Level 4 volts peak to peak within 0.2 volt 

into 75 ohms. 
Isolation At least 40 dB. 
Return Loss At least 30 dB. 
Line Period 64 p,s4 • 

ternally selected) burst phasing. 
Negative transition is coincident 
with leading edge of line sync 
pulse on lines with 135° or 225° 
(internally selected) burst phasing. 

Pulse 4 volts peak to peak within 0.2 V 
into 75 ohms. 

Line Sync Pulse 
Duration 4.7 p,s within 0.2 p,s. 

Phasing Negative transition IS coincident 
with the leading edge of line sync 

Risetime 260 ns within 15%. on lines with 135 ° or 225 ° (inter-
Field Period 20 ms4 • nally selected) burst phasing. 
Equalization Pulse 2.35 p,s within 0.1 p,s. Duration 4.7 p,s within 0.2 p,s 

Sequence Duration Return Loss At least 30 dB. 

First 2.5 H (lines)4 • Isolation At least 40 dB. 

Second 2.5 H (lines)4 • Rise- and Fall-time 260 ns within 15% . 

Field Sync Pulse 2.5 H (lines)4 • 

Sequence Duration 
Field Sync Pulse 27.3 p,s within 0.2 p,s. 

1 MHz REF FREQ 1.000000 MHz when subcarrier is 
4.43361875 MHz (with 25 Hz off-
set). 

Duration Amplitude 1 volt peak to peak within 0.2 V 
Interval between Field 4.7 p,s within 0.2 p,s. into 75 ohms. 
Sync Pulses BURST FLAG 

LINE DRIVE 
Output Level 4 volts peak to peak within 0.2 V 

into 75 ohms (leading edge is co-
incident with leading edge of line 
sync). 

Amplitude 4 volts within 0.4 V into 75 ohms 
(negative going). 

Duration 2.2 p,s within 5%. 

Return Loss At least 30 dB. 

Return Loss At least 30 dB. Delay from 5.2 p,s within 5%. 
Rise- and Fall-time 260 ns within 15% . Horizontal Sync 

Duration 7.15 p,s within 0.15 p,s. 25Hz 

FIELD DRIVE Output Level 1 volt peak to peak within 0.2 V 
Output Level 4 volts peak to peak within 0.2 V into 75 ohms. 

into 75 ohms (negative going; Phasing Positive during fields 2 and 4. 
leading edge is coincident with 
leading edge of first serrated 
pulse). 

Return Loss At least 30 dB. 

Transition Timing 2 lines prior to Field Blanking. 
12.5 Hz 

Output Level 1 volt peak to peak within 0.2 V 
into 75 ohms. 

Isolation At least 40 dB. 
Rise- and Fall-time 260 ns within 15% . 
Duration 11 lines4 

Phasing Positive during fields 1 and 2. 
Transition Timing 2 lines prior to Field Blanking. 

BURST 
COMPOSITE BLANKING 

Output Level 4 volts peak to peak within 0.2 V 
into 75 ohms (negative going). 

Half Amplitude Dura- 2.2 p,s within 5% (approximately 
tion of Envelope 10 cycles). 
Burst Delay 5.5 p,s within 0.2 p,s. 

Return Loss At least 30 dB. Burst Component 300 mV peak to peak within 3%. 
Rise- and Fall-time 260 ns within 15%. V Component 212 mV peak to peak within 3%. 
Duration 

Line Blanking 12 p,s within 0.2 p,s. 
Field Blanking 25 lines (digitally determined plus 

12 p,s). 
PAL PULSE Amplitude and phasing are inter-

U Component 212 mV peak to peak within 3%. 

Amplitude Ratio 1.00 within 1 %. 

(~) v 
nally selected and independent Amplitude on Smaller IS between 97% and 
of front-panel V AXIS PHASING Successive Lines 100% of the larger. 
switch. Phasing 135° within 1° and 225° within 

Outputs 
Square wave 1 volt peak to peak within 0.05 V 

into 75 ohms. 

1 0 on successive lines. Phasing 
between successive bursts is 90° 
within 1 o. 

Phasing Transitions occur with each hori-
zontal sync pulse. 

4Digitally determined from 4.43361875 MHz. 
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TABLE 1-4 

POWER SUPPLY ELECTRICAL CHARACTERISTICS 

Characteristic Performance Requirement 

Power Connection This instrument IS designed for 
operation from a power source 
with its neutral at or near ground 
(earth) potential. It is not intend-
ed for operation from two phases 
of a multi-phase system, or across 
the legs of a single-phase, three-
wire system. 

It is provided with a three-wire 
power cord with a three-terminal 
polarized plug for connection to 
the power source. The third wire 
IS directly connected to the In-

strument frame, and is intended to 
ground the instrument to protect 
operating person net as recom-
mended by national and inter-
national safety codes. 

Line Voltage Range 115 VAC 230 VAC 

Low 90V to llOV 180 V to 220 V 
Medium 104 V to 126 V 208 V to 252 V 
High 112V to 136V 224 V to 272V 

Line Frequency Range 48Hz to 66Hz 

Maximum Power Re- 55 W maximum until OVEN TEMP 
quirements at 230 VAC, NORMAL indicator is on. 0.25 A 
50 Hz 

TABLE 1-5 

PHYSICAL CHARACTERISTICS 

Characteristic 

Finish 
Dimensions (overall) 

141A 

1-4 

Width 
Front-panel 

Rear-panel 

Length 

Height 

Information 

Anodized aluminum front panel. 

17.2 inches. 

16.8 inches. 
19.3 inches (including knobs). 

3.5 inches; 3.8 inches including 
feet. 

R141A 
Width 

Front-panel 
Rear-panel 

Length 

Height 

19.1 inches. 

16.8 inches (excluding rack mount
ing hardware). 

19.7 inches (including front han
dles); 18.2 inches (excluding 
front-panel). 

3.5 inches. 

ENVIRONMENTAL CHARACTERISTICS 
The following environmental test limits apply when tested 

in accordance with the recommended test procedure. This 
instrument will meet the electrical performance requirements 
given in this section following an environmental test. Com
plete details on environmental test procedures, including 
failure criteria, etc., may be obtained from Tektronix, Inc. 
Contact your local Tektronix Field Office or representative. 

TABLE 1-6 

ENVIRONMENTAL CHARACTERISTICS 

Characteristic Information 

Temperature 

Non-Operating -40° to +65°C. 

Operating 0°C to +50°C. 

Altitude 

Non-Operating To 50,000 feet. 

Operating To 15,000 feet. 

Transportation Qualified under National Safe 
Transit Committee test procedure 
1A. 

Vibration 
Operating 15 minutes along each axis at 

0.015 inch. Vary the frequency 
from 10 to 50 to 10c/s in 1-minute 
sweeps. Three minutes at any 
resonant point or at 50 cfs. 

Shock 
Non-Operating 30g's, 1/ 2 sine, 11 ms duration, 2 

shocks per axis. 

ACCESSORIES 
Standard accessories supplied with this instrument can 

be found on the last page of the Mechanical Parts List illus
trations. For additional accessories, see the current Tek
tronix, Inc. catalog. 

® 
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SECTION 2 
OPERATING INSTRUCTIONS 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

INSTALLATION 

Rackmounting 

Complete information for mounting the Type R141 A in a 
rack is given on the Rackmounting fold-out pages located 
in Section 9 at the back of the manual. 

Operating Voltage 

The Type R141A may be operated from either a 115-V or 
230-V line voltage source. Quick-change line-voltage se
lector plugs, located under the fuse cover on the rear panel, 
change the transformer primary connections so the instrument 
can operate from one line voltage or the other (115 V or 
230 V). In addition, the plugs permit one of three line volt
age operating ranges to be selected. Table 2-1 lists all 
the voltage ranges that enable the instrument DC power 
supplies to regulate properly. 

To convert to a different line voltage, proceed as fol
lows: 

1. Disconnect the Type R141 A from the power source. 

TABLE 2-1 

115/230 
Voltage 
Selector Range Nominal Line Line Voltage 

Plug Selector Plug (center) Operating 
Position Position Voltage Range1 

LO (low) 100 VAC 90 to 110 VAC 
115V M (Medium) 115 VAC 104 to 126 VAC 

HI (High) 124 VAC 112 to 136 VAC 
LO (Low) 200 VAC 180 to 220 VAC 

230V M (Medium) 230 VAC 208 to 252 VAC 
HI (High) 248 VAC 224 to 272 VAC 

1Applicable when the line contains less than 2% total distortion. 

2. Unscrew the two captive screws holding the fuse cover. 
Remove the cover with attached fuses. 

3. To convert to a different line voltage (115 V to 230 V), 
pull out the 115/230 Voltage Selector plug (see Fig. 2-1). 
Rotate the plug 180• and insert it into the opposite set of 
holes. The 115/230 Voltage Selector plug is located in the 
upper position for 115-V operation and in the lower position 
for 230-V operation. 

4. To change the line-voltage operating range (LO, M 
or HI), pull out the Range Selector plug (see Fig. 2-1) and 

® 

insert it in the desired hole locations. Select a range with 
a center voltage (see column 3 in Table 2-1) closely corres
ponding to the line voltage that will be applied in regular 
instrument operation. 

5. Re-install the cover with two captive screws and fuses. 
Be sure the cover fits firmly against the rear panel. This 
indicates that the line fuses are seated properly in the fuse 
clips. 

6. Before applying power to the instrument, check that the 
indicating tabs on the selector plugs protrude through the 
proper holes in the cover for the correct line voltage and 
the proper operating range. 

CAUTION 

The Type R141 A should not be operated with the 
115/230 Voltage Selector and/or Range Selector 
plugs in the wrong position for the line voltage 
applied. Operation of the instrument with either 
plug in the wrong position may cause incorrect 
operation or damage to the instrument. 

230-V Line 
Fuse (bottom) 

Fig. 2-1. Location of Range and Voltage Selector plugs with fuse 
cover removed. The plugs as shown are set for 115-V medium range 
operation. 
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Fig. 2-2. PAL colour bar test signal . with I 00% peak white saturated colour stripes of 75% amplitude I EBU colour bar pattern l . For ( 
two colours each, full drive to upper limit (yellow, cyan) and lower limit Ired, blue) respectively. 

BASIC INFORMATION 

Frequent check-out of colour TV broadcast equipment is 
essential in providing realistic and accurate presentation of 
taped or live colour scenes. In addition, rapid check-out of 
the signal monitoring instruments is highly desirable. 

Type Rl41A provides a high-quality composite video signal 
complete with colour components, suitable for checking cali
bration and operation of vectorscopes and TV waveform 
monitors. 

The various components which comprise the composite 
colour video signal can be added or removed f.rom the 
composite signal by front-panel operational controls on the 
Type Rl41A. This permits the simulation of v.arious broad
cast equipment troubles, such as loss of sync signals, U or 
V components, etc. 

The Type Rl41 A also serves as an excellent teaching aid, 
since the composite video signal can be "built up", one 
component at a time. Also, both the familiar staircase and 
colour bar test signals are available as part of the com
posite video signal. 

Fig. 2-2 illustrates the standard PAL colour bar test signal. 
This signal is useful for checking luminance, hue and satura
tion levels. 

Luminance is brightness as perceived by the eye. This is 
represented by the amplitudes of the step levels of the 
colour bar signal between black and white levels. Since 

2-2 

the eye is more sensitive to green and less to blue light 
of equal energy, green is a bright colour, blue is a dark 
colour as conveyed by the luminance signal to monochrome 
TV receivers. The colour bar steps are therefore arranged 
in descending luminance order starting with yellow, the bright
est colour, and ending with blue, the least bright colour. 

Chrominance consists of two additional quantitiesi hue 
and saturation. Hue is the attribute of colour perception that 
determines whether the colour is red, blue, green, or other. 
White, black and gray are not considered hues. In colour 
TV systems, the hue is encoded as a phase angle of the 
signal with respect to a reference frequency (burst signal). 
See Fig. 2-3 (B). 

Saturation is the degree to which a colour (or hue) is 
diluted by white light in order to distinguish between vivid 
and weak shades of the sa.me hue. For example, vivid red 
is highly saturated and pink or pastel red has little satura
tion. One-hundred percent saturation represents full hue 
with no white dilution. In a vector display, saturation is 
indicated by the length of the vector. See Fig. 2-3 (A). 

The standard modulated staircase test signal is illustrated 
in Fig. 2-4. The staircase for PAL normally consists of 5 
steps (6 levels), each of which is modulated by the sub
carrier frequency (4.43 MHz in PAL). The steps are equally 
spaced between black level and white level. Staircase 
test signals are useful for checking presence of non-linearity 
in video stages. Typical tests made with a modulated stair
case are differential gain and differential phase. 

® 
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Fig. 2-3. Illustrations showing the relationship between the basic colour concepts and the standard colour-phase vector diagram. 
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Differential gain is a change in colour subcarrier ampli
tude as a function of luminance. In the reproduced colour 
picture, presence of differential gain will cause distortion of 
the saturation in the areas between light and dark portions 
of the screen. 

Differential phase is a phase modulation of the chromi
nance signal by the luminance signal. With differential 
phase present, colour {hue) will vary with scene brightness 
in the reproduced colour picture. 

CONTROLS AND CONNECTORS 

Introduction 

A brief description of the function or operation of the 
Type Rl41A controls and front- and rear-panel output con
nectors is provided here (see Fig. 2-5). 

Front-Panel Controls 

The following controls (except the POWER switch) are 
used to select the various signal conditions which comprise 
the Composite Video output signal: 

COLOUR BAR Consists of five lever switches to control 
signal elements which make up the stand
ard colour bar test signal. 

U Lever Switch: 

Up position turns on the U (0°-180° 
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25Hz 
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12.5 Hz 

MODULATED 
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Fig. 2-5. Front- and rear-panel controls and connectors on the Type 141A PAL Television Test Signal Generator. 
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MODULATED 
STAIRCASE 

BURST 
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axis) component of colour bar signal. 
Down position turns off the U component. 

V Lever Switch: 

Up position turns on the V (90° -270° 
axis) component of colour bar signal. 
Down position turns off the V component. 

Y Lever Switch: 

Up position turns on the luminance com
ponent of colour bar. Down position turns 
off the Y component. 

WHITE REF: 

Controls white reference level only when 
AMPLITUDE switch is in the 75%, 0 SETUP 
position. 

100% position sets the white reference at 
the normal or 100% amplitude level. 

75% position sets the white reference at 
75% of the amplitude between blanking 
and normal (100%) white level. 

AMPLITUDE: 

Three position switch to select the ampli
tude and setup levels of the colour bar 
signal. 

75%, 0 SETUP position provides colour 
bars with 75% amplitude, 100% saturation 
and 0% setup. The white reference level 
may be either 75% or 100% as selected 
by the WHITE REF switch. With the white 
reference at 100%, this position provides 
the standard EBU test signal. 

100%, 0 SETUP position provides colour 
bars with 100% amplitude, 100% satura
tion, 0% setup and white reference at 
100%. WHITE REF switch has no effect in 
this position. 

75%, 25% SETUP position provides colour 
bars with chrominance signal at 75% am
plitude. Luminance signal contains a 25% 
(175 mV) setup during all colour bars. 
White reference is at the 100% level ir
respective of the WHITE REF switch posi
tion. This signal is referred to as '95% BBC 
bars' in the United Kingdom. 

Consists of two lever switches to control 
signal elements which make up the stand
ard staircase test signal. 

SUBCARRIER MOD: 

Up position turns on chroma (bursts of 
4.43 MHz sine waves). 

Down position turns off modulation. 

STEPS: 

Up position turns on staircase (five steps, 
140mV per step). 

Down position turns off staircase. 

Consists of three lever switches to control 
burst characteristics. 
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V AXIS 
PHASING 

25Hz OFFSET 

SYNC 

FULL FIELD 

VERTICAL 
INSERTION 
TEST SIGNAL 

U Lever Switch: 

Up position turns on the U component 
of burst. 

Down position turns off the U component. 

V Lever Switch: 

Up position turns on the V component 
of burst. 

Down position turns off the V component. 

BRUCH SEQ: 

Up position provides Bruch sequence for 
burst. 

Down position provides NTSC sequence 
for burst. 

Consists of a three-position lever switch 
to control phase of V axis signal. 
90°/270°: 

V axis alternates between 90° and 270° 
at H rate. 
90°: 

V axis is locked to 90°. 
270°: 

V axis 1s locked to 270°. 

Up position offsets subcarrier frequency 
applied to horizontal counter circuitry by 
25Hz. 
Down position removes 25 Hz offset. 

Up position provides horizontal and verti
cal sync pulses (at rates of 15,625 Hz 
and 50 Hz respectively) for composite 
video output. Amplitude is 300 mV. 

Down position removes both horizontal 
and vertical sync from the composite video 
signal (Comp Sync output is not affected). 

Consists of a three position lever switch 
and an eleven position rotary switch to 
control line video test signals. 

COLOUR BAR/MODULATED STAIRCASE 
Switch: 
COLOUR BAR position provides a colour 
bar test signal, with colour bars in de
scending luminance order, on .-each active 
video line. 50% APL position provides a 
five step (six level) modulated staircase 
signal on each active video line. VAR APL 
position provides a modulated staircase 
signal on every fourth active video line and 
a selectable luminance level on three of 
each four active video lines. 

AVERAGE PICTURE LEVEL Switch: 
This control provides selection of average 
luminance level. (Average is 12.5% to 
87.5%.) 

Consists of a three-position toggle switch 
and a twelve-position rotary switch to 
provide selection of line and field to 
which the vertical insertion test signal is 
applied. 
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POWER 

OVEN TEMP 
NORMAL 

LINE Switch: 

Provides selection of any line from line 
11 through line 22 or line 324 through line 
335 to which VITS is applied. 

FIELD Switch: 
Provides selection of Field 1, Field 2 or 
BOTH to which VITS is applied. 

Switch: 

Toggle switch turns main power ON and 
OFF. 

Light: 

Indicates that the POWER switch is on 
and the instrument is connected to a line 
voltage source. 

Light: 
When lit, indicates that the Master Oscil
lator crystal oven is at normal operating 
temperature. 

Output Connectors 
All output signals are via BNC type connectors, and have 

a 75 ohm source impedance. For proper operation, each 
output, when in use, must drive a 75 ohm load. 

COMP VIDEO 
(Front- and. 
rear-panel) 

COMP SYNC 
(Front- and 
rear-panel) 

SUBCARRIER 
(1 front- and 
2 rear-panel) 

COMPOSITE 
BLANKING 
(Rear-panel) 

PAL PULSE 
(Front- and 
rear-panel) 
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Composite video signal, consisting of ver
tical and horizontal sync and video test 
signals as selected by front-panel controls. 
For characteristics, see Front-Panel Con
trols and Section 1 Specification. Also, 
see Field Blanking Details 1 pull-out sheet 
in rear of manual. 

Continuous sync train cons1stmg of hori
zontal sync pulses at a 15,625 Hz rate and 
vertical sync pulses at a 50 Hz rate. Signal 
includes complete vertical detail with equal
izing pulses. Amplitude is 4 V P-P, nega
tive-going. 

Sine wave output at subcarrier frequency 
(4.43361875 MHz + 5 Hz). Amplitude is 
2 V P-P. 

Negative-going composite blanking sig
nal containing both line-rate and field
rate signals. Line blanking duration is 12 fLS 

and field blanking duration is 25 lines. Am
plitude of composite signal is 4 V P-P. 

Negative-going pulse or square wave for 
use with PAL encoders to maintain correct 
phase of the V axis signals. Amplitude and 
phasing are internally selected and are 
independent of the front-panel V AXIS 
PHASING switch. 

Square wave output: Amplitude is 1 V 
P-P. Transitions occur with each horizontal 
sync pulse. The positive transition is co
incident with the leading edge of the line 
sync pulse on lines with either 135 o or 225 ° 
burst phasing (as selected internally). The 
negative transition is coincident with the 
leading edge of the line sync pulse on lines 
with either 135 o or 225 ° burst phasing (as 

LINE DRIVE 
(Rear-panel) 

FIELD DRIVE 
(Front- and 
rear-panel) 

12.5 Hz 
(Rear-panel) 

25Hz 
(Rear-panel) 

BURST FLAG 
(Rear-panel) 

1.000MHz 
REF FREQ 
{Rear-panel) 

selected internally). For example, if lines 
with 135 o burst phasing are selected for 
the positive transitions, the negative tran
sitions will occur on lines with 225° burst 
phase. Encoders manufactured in the 
United Kingdom normally require the 1 V 
square wave signal. 
Pulse output: Amplitude is 4 V P-P. The 
negative transition is coincident with the 
leading edge of the line sync pulse on lines 
with either 135 o or 225 ° burst phasing 
(as selected internally). Duration of the 
pulse is 4.7 fLS. German- made encoders 
normally require the 4 V pulse signal. 

Negative-going drive pulse for use by 
colour television cameras. Amplitude is 
4 V P-P. Leading edge is coincident with 
the leading edge of line sync. Duration 
of pulse is 7.15 fLS. 

Negative-going field drive pulse for use 
by colour television cameras. Front-panel 
output is also useful as a field rate sig
nal for triggering oscilloscopes. Amplitude 
at both connectors is 4 V P-P. Leading 
edge is coincident with the leading edge 
of the first serrated pulse. Duration of 
the output pulse is 11 lines. 

Negative-going pulses at 12.5 Hz rate. 
Width is 40 msi amplituae is 1 V P-P. 
Phase-locked to horizontal sync. Useful 
for triggering display equipment to view 
individual fields of the four-field sequence. ' 

Negative-going pulses at 25 Hz rate. 
Width is 20 msi amplitude is 1 V P-P. 
Phase-locked to horizontal sync. Useful 
for triggering display equipment to view 
Field 1 or Field 2 of two-field sequence. 

Negative-going pulses at horizontal rate. 
Coincident with burst signal. Duration is 
2 fLSi amplitude is 4 V P-P. Phase-locked 
to subcarrier. When BRUCH SEQ switch 
is in up position, output signal follows 
Bruch sequence. In down position, BURST 
FLAG signal follows NTSC sequence. 

Negative-going pulses at 1.000 MHz rate. 
Frequency-referenced to subcarrier oscilla
tor. Width is approx. 0.7 fLSi amplitude 
is 1 V P-P. Useful for checking frequency 
of subcarrier oscillator against a stand
ard frequency. 

NOTE 
25 Hz OFFSET switch should be in the "up" position 
when using the 1.000 MHz REF FREQ as a frequency 
check. 

Test Setup Chart 

. Fig. 2-13 shows a drawing of the front- and rear-panel 
controls and connectors. This chart can be reproduced 
and used as a test setup record for special measurements 
and applications, or it may be used as a training aid for 
operation of the Type R141A. 

® 
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FIRST-TIME OPERATION 
The following procedure demonstrates the use of the 

controls and connectors of the Type R141A. Use of the Type 
R141 A with three different display instruments is outlined 
for the convenience of the user. It is assumed that a video 
waveform monitor is available. A Vectorscope is essential 
if phase characteristics of the composite video output are 
to be observed. An oscilloscope is useful for observing sync, 
drive and other pulse outputs. It may be used to display all 
outputs except for phase characteristics. 

Procedure 1 
A Type RM529 Waveform Monitor is used as a display 

device in the following steps. 

1. Check that the line voltage selector plugs are in proper 
positions for the line voltage to be applied. (See Installa
tion). Connect the Type R141A to the power source and turn 
on the POWER switch. 

2. Connect the COMP VIDEO output on the Type R141A 
to the A Video Input on the Type RM529 through a 75-ohm 
coaxial cable. If the other A Video Input connector is 

Fig. 2-6 .. Test signals available at COMP VIDEO output connector. 
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not used, connect a 75-ohm terminating resistor to the un
used connector. 

3. While the instrument is warming up (at least 5 minutes), 
set the instrument front-panel controls to these positions: 

Type R141A 

COLOUR BAR switches All up 
MODULATED STAIRCASE All up 

switches 
BURST switches 
V AXIS PHASING 
25Hz OFFSET 
SYNC 
FULL FIELD 

COLOUR BAR/MODU
LATED STAIRCASE 

AVERAGE PICTURE 
LEVEL 

All up 
90°/270° 
Up 
Up 

COLOUR BAR 

50 

VERTICAL INSERTION TEST SIGNAL: 
LINE 17/330 
FIELD BOTH 

Vertical: 
Input 
Position 
Response 
Volts Full Scale 
DC Restorer 
Calibrator 

Focus 
Intensity 
Scale Ilium 
Horizontal: 

Type RM529 

A 
Centered 
Flat 
1.0 (Calib) 
On 
Full Scale 
Sharp Trace 
As desired 
Fully CW 

Position Centered 
Display 2 line 
Mag X1 
Line Selector 17 
Field One 
Sync lnt 

4. The display should be 2 lines of composite video con
taining standard colour bar test signals. 

5. With the Type RM529 Vertical Position control, set 
the sync tips on the 0 graticule line. White level on the 
waveform should be at the 100 graticule line; black and 
blanking levels should be at 30 (this indicates 0% setup level). 
Burst should be present between the sync pulse and the white 
luminance step. See Fig. 2-6A. 

6. Change the COLOUR BAR U and V switches to down 
positions. Note that the display is now showing only the 
luminance (Y) component of the colour bar signal. Return 
the U and V switches to up positions. 

7. Change the COLOUR BAR Y switch to the down posi
tion. Note that the display now shows only the chromi
nance components of the colour bar signal. Return the Y 
switch to the up position. 

8. With the Type RM529 Vertical Position control, move 
the display down until the blanking level is at the 0 grati-
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cule line. Set the Volts Full Scale Variable control so that 
white level on the waveform is at the 100 graticule line. 
Change the Type R141A COLOUR BAR WHITE REF switch 
to the 75% position. Note that white level reference is 
now at 75 on the graticule (representing 75% of amplitude 
between blanking and normal white level). 

Return the WHITE REF switch to the up position (1 00%); 
set the Type RM529 Volts Full Scale Variable control to 
the Calib position and set the Vertical Position control so 
the the sync tips are at the 0 graticule line. 

9. Change the AMPLITUDE switch to the 100%, 0 SETUP 
position. Note that both the luminance and chrominance 
components of the colour bar signal have increased in 
amplitude. See Section 1 Specification, TABLE 1-2 for in
dividual bar amplitudes. 

10 .. Change the AMPLITUDE switch to the 75%, 25% 
SETUP position. Chrominance amplitudes will be the same 
as when the AMPLITUDE switch is in the upper (75%, 0 
SETUP) position, but luminance levels will be elevated by 
175 mY (700 mY X 25%). See Section 1 Specification, 
TABLE 1-2 for individual bar amplitudes. 

Return the AMPLITUDE switch to the 75%, 0 SETUP position. 

11. Change the FULL FIELD COLOUR BAR/MODULATED 
STAIRCASE switch to the 50% APL position. 

The display should now be 2 lines of composite video 
containing standard modulated staircase test signals. 

The staircase should contain 5 steps (6 levels), each step 
being 140 mY in amplitude. The subcarrier modulation (4.43 
MHz) on each step should also be 140 mY in amplitude. 
See Fig. 2-6B. 

12. Change the MODULATED STAIRCASE SUBCARRIER 
MOD switch to the down position. Note that the display 
now shows only the staircase component of the test signal. 
Return the SUBCARRIER MOD switch to the up position. 

13. Change the MODULATED STAIRCASE STEPS switch 
to the down position. Note that the display now shows 
only the chrominance (4.43 MHz modulation) component of 
the test signal. Return the STEPS switch to the up position. 

14. Change the SYNC switch to the down position. Note 
that the sync component of the composite video waveform 
is now removed, leaving only the video signal (burst and 
staircase). Return the SYNC switch to the up position. 

15. Change the Type RM529 Display switch to 2 Field 
and set the Mag switch to X25. Turn the Horizontal Posi
tion control until the display is a series of lines containing 
staircase signals (rather than displaying the vertical sync 
group). Note that each line has a staircase signal. 

16. Change the Type R141A FULL FIELD COLOUR BAR/ 
MODULATED STAIRCASE switch to VAR APL. Note that 
every fourth line has a staircase signal and the remaining 
3 out of 4 lines has a fixed level for the line duration. Ro
tate the AVERAGE PICTURE LEVEL control between 12.5 and 
87.5. Note that the fixed level of the lines (between stair
case signal lines) changes from blanking level to white level 
in 10% increments. Return the COLOUR BAR/MODULATED 
STAIRCASE switch to the 50% APL position. 

17. Change the Type RM529 Mag switch to X5 and turn 
the Horizontal Position control to center the vertical sync 
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pulse on the screen. Note that a staircase test signal ap
pears on one of the lines during the field blanking interval. 
See Fig. 2-7. 

Fig. 2-7. Field blanking interval, including staircase vertical inser
tion test signal IVITSJ. 

18. Rotate the VERTICAL INSERTION TEST SIGNAL LINE 
control between the 11 /324 and 22/335 positions. The 
staircase test signal should shift from line to line as the con
trol is rotated. The LINE control indicates which line con
tains the test signal. Changing the FIELD switch to 1 or 2 
causes the test signal to appear only in the field selected. 

Procedure 2 
A Type 545B Oscilloscope with a Type 1A1 Plug-In Unit 

is used as a display device in the following steps. 

The oscilloscope used must have a bandwidth that is flat 
(uniform) in response from DC to approximately 5 MHz. An 
oscilloscope with a bandwidth of DC to 15 MHz (-3 dB fre
quency) or greater and a deflection factor of 0.1 V f em or 
better is recommended. If the oscilloscope has insufficient 
bandwidth, the subcarrier and colour bar chrominance signals 
will not be displayed with correct amplitude in relation to 
other signal components. 

1. Connect the COMP VIDEO output on the Type R141A to 
one end of a 75-ohm coaxial cable. Connect a 75-ohm 
termination to the other end of the cable and then connect 
the termination to Input 1 on the Type 1A1 Plug-In Unit. Con
nect another 75-ohm cable from the LINE DRIVE output 
on the rear of the Type R141A to the Time Base A Trigger 
Input connector on the Type 545B. See Fig. 2-8. 

2. Set the Type R141 A front-panel controls as indicated 
in Step 3 of Procedure 1. 

3. Set the Type 545B and Type 1 A 1 controls as follows: 

Type 5458 

Since only Time Base A will be used in this procedure, set
tings of Time Base B, Delay-Time Multiplier and Amplitude 
Calibrator will not be noted. 

® 
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Time Base A: 
Stability 
Triggering Level 
Triggering Mode 
Trigger Slope 
Time/Cm 
Variable 

Horizontal Display 
5X Magnifier 
Horizontal Position 

Intensity 
Focus and Astigmatism 
Scale Ilium 

Preset 
0 (centered} 
AC 
-Ext 
10 ,us 
Calibrated 
A 
Off 
Centered display 
As desired 
Sharp trace 
As desired 

Type 1A1 

Since only Channel 1 will be used in this procedure, set
tings of Channel 2 controls will not be noted. 

Channel 1: 
Position 
Variable Volts/Cm 
Pull For Invert 
Mode 
Volts/Cm 
Input Selector 

Centered 
Calib 
In 
Ch 1 
.2 
DC 

4. Operate the Type R141A controls in the same sequence 
as Steps 4 through 14 in Procedure 1. The displays will be 
the same as those obtained with the Type RM529, except 

" :· . 
e:.:e 

••• 
·~ 
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there is no 0 to 100 scale on the graticule and the display 
will consist of approximately 1% TV lines. 

5. Change the cable from the LINE DRIVE connector on 
the Type R141A to the FIELD DRIVE connector. 

Change the A Time/Cm control on the Type 545B to .2 ms. 

6. Turn the A Triggering Level on the Type 545B to the 
point that provides a display consisting of a series of TV 
lines containing staircase signals (rather than displaying the 
vertical blanking interval}. Note that each line has a stair
case signal. 

7. Change the Type R141A FULL FIELD COLOUR BAR/ 
MODULATED STAIR CASE switch to VAR APL. Note that 
every fourth line has a staircase signal and the remaining 3 
out of 4 lines have a fixed level for the line duration. Rotate 
the AVERAGE PICTURE LEVEL control between 12.5 and 87.5. 
Note that the fixed level of the lines (between staircase sig
nal lines} changes from blanking level (0} to white level (1 00} 
in 10% increments. Return the COLOUR BAR/MODULATED 
STAIRCASE switch to the 50% APL position. 

8. Turn the A Triggering Level control on the Type 545B 
to the point that provides a display of the vertical blanking 
interval. The blanking interval will have a duration of ap
proximately 8 centimeters. Note that a staircase test signal 
appears on one of the lines during the blanking interval. 

9. Rotate the VERTICAL INSERTION TEST SIGNAL LINE 
control between the 11 /324 and 22/335 positions. The stair
case test signal should shift from line to line as the control is 
rotated. The LINE control indicates which line contains the 

Fig. 2-8. Initial test equipment setup for First-Time Operation, Procedure 2. 
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test signal. Changing the FIELD switch to 1 or 2 causes the 
test signal to appear only in the field selected. 

10. Change the cable from the COMP VIDEO connector 
on the Type R141A to the COMP SYNC connector. 

Change the Volts/Cm control on the Type 1A1 Plug-In 
Unit to 2. 

The display should now consist of vertical and horizontal 
sync pulses. The sync pulses are negative in polarity with an 
amplitude of 4 volts (2 em}. 

11. Change the cable from the COMP SYNC connector on 
the Type R141A to the SUBCARRIER connector. 

Remove the cable between the FIELD DRIVE connector 
and the A Trigger Input connector on the Type 545B. Change 
the A Trigger Slope to -lnt and set the A Time/Cm to .2 
JLS. Set the Volts/Cm control on the Type 1A1 Plug-In Unit 
to 1. Adjust the A Triggering Level on the Type 545B for a 
stable display. 

The display should now be sine waves at the subcarrier 
frequency (4.43 MHz} with an amplitude of 2 V P-P (2 em}. 

12. Change the cable from the SUBCARRIER connector on 
the Type R141A to the COMPOSITE BLANKING connector. 

Change the Volts/Cm control on the Type 1A1 to 1 and 
setJhe A Time/Cm control on the Type 545B to 50 JLS. 

The display should now consist of line and field blank
ing pulses. The pulses are negative in polarity with an am
plitude of 4 V (4 em}. 

13. Change the cable from the COMPOSITE BLANKING 
connector on the Type R141 A to the PAL PULSE connector. 

If the PAL PULSE signal is internally wired to provide a 
1 V square wave, set the A Time/Cm control on the Type 
545B to 50 JLS and the Volts/Cm control on the Type 1A1 
to .5. 

The display should now be a series of square waves with 
an amplitude of 1 volt. Duration of each square wave is 
128 JLS (approximately 2% em}. 

If the PAL PULSE signal is internally wired to provide a 
4 V pulse, set the A Time/Cm control on the Type 545B to 
50 JLS and the Volts/Cm control on the Type 1A1 to l. 

The display should now be a series of negative-going 
pulses with an amplitude of 4 volts. Duration of each pulse 
is 4.7 JLS (approximately 1 mm}. The oscilloscope X5 mag
nifier may be used for closer observation of the puise dura
tion. Pulse interval is 128 fLS· 

14. Change the cable from the PAL PULSE connector on 
the Type R141 A to the FIELD DRIVE connector. 

Set the A Time/Cm control on the Type 545B to 5 ms. 
The Volts/Cm control on the Type 1 A 1 should be set to l. 

The display should be a series of negative-going pulses 
with an amplitude of 4 volts. Pulse duration is 11 lines 
(704 JLS} and pulse interval is 20 ms. 

, 15. Change the cable from the FIELD DRIVE connector 
' on the Type R141A to the LINE DRIVE connector (located 

on the rear panel}. 

Change the A Time/Cm control on the Type 545B to 
20 JLS. 
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The display should now be a series of negative-going 
pulses with an amplitude of 4 volts. Pulse duration is 7.15 
JLS and pulse interval is 64 JLS. 1 

16. Change the cable from the LINE DRIVE connector 
on the Type R141A to the BURST FLAG connector (located 
on the rear panel}. 

The display should now be a series of negative-going 
pulses with an amplitude of 4 volts. Pulse interval is 64 JLS 
and pulse duration is approximately 2.2 JLS. 

17. Change the cable from the BURST FLAG connector 
on the Type R141A to the 25Hz connector. 

Change the A Time/Cm control on the Type 545B to 10 
ms and change the Volts/Cm control on the Type 1 Al to .5. 

The display should now be a series of negative-going 
pulses with an amplitude of 1 volt. Pulse interval is 40 ms 
and pulse duration is approximately 20 ms. 

18. Change the cable from the 25 Hz connector on the 
Type R141A to the 12.5 Hz connector. 

Change the A Time/Cm control on the Type 545B to 20 ms. 

The display should now be a series of negative-going 
pulses with an amplitude of 1 volt. Pulse interval is 80 ms 
and pulse duration is approximately 40 ms. 

19. Change the cable from the 12.5 Hz connector on the 
Type R141 A to the 1.000 MHz REF FREQ connector. 

Change the A Time/Cm control on the Type 545B to 1 JLS. 

The display should now be a series on negative-going 
pulses with an amplitude of 1 volt. Pulse interval is 1 JLS and 
pulse duration is approximately 0.7 JLS. ( 

20. COLOUR SUBCARRIER, PAL PULSE, FIELD DRIVE, 
COMP SYNC, and COMP VIDEO output signals on the rear 
panel are the same as those previously checked on the 
front panel. 

Procedure 3 

A Type R520 PAL Vectorscope is used as a display device 
in the following steps. 

The Vectorscope provides a means of displaying phase 
characteristics as well as amplitude information, permitting 
graphic analysis of hue and saturation in the composite 
video signal. 

R, G, B, Y, V and U luminance components can also be 
conveniently displayed on the line sweep graticule of the 
Type R520 PAL See the Type R520 PAL instruction manual, 
operating instructions section, for measurement details. 

Differential phase and differential gain measurements can 
be made using the MODULATED STAIRCASE test signal. The 
procedure for making measurements is detailed in the Type 
R520 PAL instruction manual. 

1. Connect the COMP VIDEO output on the Type R141 A 
to the Ch A input on the Type R520 PAL through a 75-ohm 
coaxial cable. If the other Ch A input is not used, connect 
a 75-ohm terminating resistor to the unused connector. 

2. Set the Type R141A controls as indicated in Step 3 
of Procedure 1. 

3. Set the Type R520 PAL controls as follows: 
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Type R520 PAL 

Signal Selector 

Ch A 100%-75%-Max Gain 

Ch A Gain 

A Phase 

Ch B 100%-75%-Max Gain 

Ch B Gain 

B Phase 

Ref 

Function Selector 

Luminance Gain 

Display 

Calibrated Phase 

Intensity 

Focus 

Scale Ilium 

Field 

Sync 

Vert Position 

Horiz Position 

Full Field, Acp, Ch A 

75% 

Cal 

As is 

75% 
Cal 

As is 

Burst 

Vector PAL 

Cal 

Both 
oo 
Normal brightness 

Well defined display 

As desired 

1 
lnt 

Midrange 

Midrange 

4. The display should be a vector presentation of the 
chrominance portion df the colour bar test signal. 

5. Adjust the A Phase control on the Type R520 PAL to 
align the burst vectors with their respective 135 o and 225 o 

positions. 

With the Type R520 PAL in proper calibration, the burst 
tips should coincide with the 75% marks on the graticule 
and all colour vectors (dots) should appear in their respective 
inner boxes (see Fig. 2-9). 

Fig. 2-9. Vector presentation of the colour bar test signal. Position 
of the dots within the smaller boxes indicates that the displayed 
colour vectors are within ± 3 ° phase and ± 5% amplitude limits. 

6. Change the COLOUR BAR U lever switch on the Type 
R141A to the down position. 

The display should be a vertical row of 6 dots (excluding 
the center dot) plus the 135° and 225° burst vectors. See Fig. 
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2-1 OA. This display contains only the V component of the 
colour bar and is useful for setting up V amplitudes of the 
colour segments. Inscribed scale markings on the graticule 
facilitate the check. 

Return the U lever switch to the up position. 

7. Change the COLOUR BAR V lever switch on the Type 
R141A to the down position. 

The display should be a horizontal row of 6 dots (excluding 
the center dot) plus the 135° and 225° burst vectors. See Fig. 
2-1 OB. This display contains only the U component of the 
colour bar and is useful for setting up U amplitude of the 
colour segments. Inscribed scale markings on the graticule 
facilitate the check. 

( 8 J U component of colour bar test signal. 

Fig. 2-1 0. Vector display of colour bar test signal containing only 
V or U components. 

Return the V lever switch to the up position. 

8. In the previous two steps, if the U and V amplitude (dots) 
fell on or very near their corresponding scale markings, then 
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all colour vectors should fall within their respective inner 
boxes on the graticule (indicating that they are within -t-3• 
phase and -+-5% amplitude error limits} when both U and 
V c'omponents are present in the colour bar signal. See Fig. 
2-9. 

9. Change the BURST BRUCH SEQ lever switch on the 
Type R141A to the down position. Note that the vector dis
play now has jitter. Return the BRUCH SEQ lever switch to 
the up position. 

10. Change the V AXIS PHASING lever switch on the Type 
R141A to the 90• position. 

Change the BURST U lever switch to the down position; 
Adjust the A Phase control on the Type R520 PAl to align 
burst with the 90° position on the graticule. 

The displayed burst vector now consists of only the V com
ponent. The burst V component amplitude can now be 
checked against the calibrated graticule V-axis scale mark 
(second mark out from center}. Return the U lever switch to 
the up position. 

11. Change the BURST V lever switch to the down position. 
Readjust the A Phase control on the Type R520 PAl as neces
sary to align burst with the lao• position on the graticule. 

The burst U component amplitude can now be checked 
against the graticule U-axis scale mark (similar to Step 1 0}. 
Return the V lever switch to the up position and the V AXIS 
PHASING switch to the 90• 1270• position. Set the Type R520 
PAl A Phase control to re-align the burst vectors with their 
respective 135 • and 225 • graticule positions. 

12. In the previous two steps, if the U and V amplitudes 
of the burst concur with the proper graticule scale mark, then 
the 135 • and 225 • burst vectors will be of proper amplitude 
(should indicate 75% level on the burst scale of the graticule} 
when both U and V components are present in burst. See Fig. 
2-9. 

AVERAGE PICTURE LEVEL 

When using the Type R141A with the FUll FIElD COLOUR 
BAR/MODUlATED STAIRCASE selector in the VAR APl posi
tion, the AVERAGE PICTURE lEVEl switch sets the luminance 
level on three of each four active video lines. The true aver
age picture level during a given field for various settings of 
the AVERAGE PICTURE lEVEl switch may be found in Table 
2-2. 

TABLE 2-2 

1 lndicated 2 3-Line 1 1ndicated 23-line 
APL Luminance APL Luminance 
("/o) Level ( "'o) Level 

12% 0 571/2 60 
20 10 65 70 

27% 20 721/2 80 
35 30 80 90 
42% 40 871/2 100 
50 50 

1Settings of the front-panel AVERAGE PICTURE LEVEL switch. 

'Luminance level of three of each four active video lines. 

2-12 

For EBU colour bars, average picture level with the white 
reference at 100% amplitude is 41 "fo. With the white ref
erence set at 75% amplitude, average picture level is 37.5%. ( 
With the AMPLITUDE switch set to 100%, 0 SETUP, APL ' 
is 50"/oi in the 75%, 25% SETUP position, APL is 59%. 

Selecting Pal Pulse Output Characteristics 

To select a square wave signal for output, the white-blue
brown lead on the Horiz Timing board is connected to pin 
connector B. To select a pulse output, the white-blue-brown 
lead must be connected to pin connector E. (See Fig. 2-11 }. 

Fig. 2-11. Horiz Timing board showing locations of PAL PULSE selec
tions, LINE DRIVE and FIELD DRIVE selections and setup level 
selections. 

To start the PAl PUlSE output signal coincident with lines 
at 135 • phase, pin 7 .of U480 is connected through R480 to pin 
connector B, and pin 5 of U480 is connected through R481 to 
C485 and thence to pin 5 of U485. Unless ordered otherwise, 
the instrument will be factory-wired in this manner. To start 
the PAl PUlSE signal coincident with lines at 225• phase, the 
connections from pins 5 and 7 of U480 are reversed. This is 
accomplished by physically rotating the positions of R480 and 
R481 by 90•. The resistors are so placed that the connections 
will mechanically fit in either position. (See Fig. 2-11 }. 

To select 4 V for PAl PUlSE amplitude, R961 and R964 are 
connected in parallel in the emitter circuit of Q962 (Output 
Amps board}. Parallel resistance is approximately 2 kO. To 
select 1 V for output amplitude·, remove R961 (2.67 k}, leaving 
R964 (7.96 k} in the emitter circuit of Q962. (See Fig. 2-12}. 

® 



Fig. 2-12. Output Amps board showing location of PAL PULSE am
plitude selection. 

Selecting LINE DRIVE Start 

To select start of the LINE DRIVE Signal to coincide with 
the start of line sync, R490 is connected from pins 1 and 5 of 
U490 to pin 2 of U480 and the collector of Q450. The instru
ment is factory-wired in this manner unless ordered otherwise. 
To select start of LINE DRIVE to coincide with the start of line 
blanking, R490 is connected from pins 1 and 5 of U490 to 
ground. To accomplish this, replace R490 with a one-half watt 
resistor of the same value (1 0 D). The longer resistor will now 
reach a board ground connection, which is located directly in 
line with the normal connection. (See Fig. 2-11). 

Selecting FIELD DRIVE Start 

To select start of the FIELD DRIVE signal to coincide with 
the start of the first serrated pulse, pin 2 of U404A is con
nected through R439 to pin connector AT on the Horiz Drive 
board. The instrument is factory-wired in this manner unless 
ordered otherwise. To select start of the FIELD DRIVE signal 
to coincide with the start of the first equalizing pulse, pin 2 
of U404A is connected through R439 to pin connector AX. 
This is accomplished by replacing R439 with a one-half watt 
resistor of the same value (1 0 D). The longer resistor will now 
reach a board connection tying to pin connector AX. (See 
Fig. 2-11 ). 

Selecting Setup Level Duration 

To select the setup level to terminate at the end of the 
blue colour bar, the white-brown-violet lead on the Horiz 
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Timing board is connected to pin connector K. The instrument 
is factory-wired in this manner unless ordered otherwise. To 
select the level to terminate at the end of black, connect the 
white-brown-violet lead to pin connector H. {See Fig. 2-11 ). 

GLOSSARY OF TERMS 

APL: Average picture level. The average luminance level 
of the unblanked portion of a television line. 

BRUCH SEQUENCE: An arrangement of colour burst sig
nals which assures that the starting polarity of the burst sig
nal is the same at the start of each field for improved stabil
ity of colour synchronization. 

CHROMINANCE: Hue and saturation of a colour. 

COLOUR BAR: A test signal, typically containing six basic 
colours-yellow, cyan, green, magenta, red and blue, which 
is used to check chrominance functions of colour TV systems. 

COLOUR BURST: In PAL colour systems, this normally 
refers to a burst of approximately 10 cycles of 4.43361875 
MHz subcarrier frequency on the back porch of the com
posite video signal. This serves as a colour synchronizing 
signal to establish a frequency and phase reference for the 
chrominance signal. 

COLOUR SUBCARRIER: In PAL colour systems, this is the 
carrier signal whose modulation sidebands are added to the 
monochrome signals to convey colour information, i.e. 
4.43361875 MHz. 

COMPOSITE VIDEO SIGNAL: For colour, this consists of 
blanking, field and line synchronizing signals, colour syn
chronizing signals and chrominance and luminance picture 
information. These are all combined to form the complete 
colour video signal. 

HUE: The attribute of colour perception that determines 
whether the colour is red, yellow green, blue, or the like. 
White, black and gray are not considered hues. 

LUMINANCE: The amount of light intensity, which is per
ceived by the eye as brightness. 

PAL: Phase alternation line. A system in which the sub
carrier derived from the burst signal is switched 180° in 
phase from one line to the next. This system helps to mini
mize hue errors which may occur in a colour transmission. 

SATURATION: The degree to which a colour is pure and 
undiluted by white light, distinguished between vivid and 
weak shades of the same hue. The less white light in a 
given colour, the greater is its saturation. 

STAIR CASE: A video test signal containing several steps 
at increasing luminance levels. The staircase signal is usuaUy 
amplitude modulated by the subcarrier frequency and is use
ful for checking amplitude and phase linearities in video 
systems. 

VITS: Vertical insertion test signal. A signal which may be 
included during the vertical blanking interval to permit on 
the air testing of video circuitry functions and adjustments. 
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Type 141A/R141A 

SECTION 3 
CIRCUIT DESCRIPTION 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

BLOCK DIAGRAM DESCRIPTION 

Introduction 

This section begins with a functional block diagram de
scription. A complete block diagram (except for the Power 
Supply circuit) of the Type R141A is provided on a pullout 
page in Section 8. 

Since this instrument uses numerous interconnections be
tween stages to generate the composite video waveform, 
many of these interconnections must also be shown on the 
overall block diagram. To facilitate tracing the signal 
from one block to the next, the block diagram description 
that follows is keyed to the diagrams illustrated in Figs. 
3-1 through 3-4. These illustrations divide the overall block 
diagram into four portions as follows: 

1. Block diagram showing the stages that are required 
for generating the subcarrier, 12.5 Hz, 25 Hz and 1 MHz 
output signals. 

2. Block diagram that shows the additional blocks re
quired for generating the composite sync and vertical blank
ing signals. 

3. Block diagram showing the additional blocks needed 
to generate the staircase composite video signal. 

4. Block diagram showing the additional blocks required 
for generating the colour bar composite video signal. 

Generating the Subcarrier, 12.5 Hz, 25 Hz and 
Vertical Blanking Signals {See Fig. 3-1) 

The Subcarrier Oscillator is the master oscillator for gen
erating the 4.43361875 MHz subcarrier frequency. This sig
nal is applied to the Level Controlled Output Amplifier. 
Thi's amplifier serves two main purposes: (1) isolates the 
oscillator stage and (2) maintains constant output level. 
Control of the output level is necessary for supplying a 
constant amplitude signal to the internal circuits of the Type 
R141 and to the three subcarrier output connectors (J36, J37 
and J39) under various load conditions resulting from the num
ber of loads that may be connected to the output connectors. 

One circuit driven by the subcarrier signal is the Phas
ing Type Lower Sideband Generator. The purpose of this 
circuit is to obtain a lower sideband frequency which is 
25Hz below 4.43361875 MHz. This is accomplished by 
shifting the subcarrier signal by 90° and by shifting the 
25Hz offset signal by 90°. (The 25Hz offset signal orig
inates from the Vertical Counter circuit. This offset signal 
can be turned off, if desired, by placing the SUBCARRIER 
25 Hz OFFSET switch to the down position.) Combining 
these phase-shifted signals with the original reference sig-

® 

nals produces a lower sideband frequency of 4.43359375 
MHz. This frequency is exactly 25 Hz below the subcarrier 
frequency and is applied to the 4.43359375 MHz Amplifier 
and Filter circuit. 

The 4.43359375 Filter removes the harmonic content from 
the signal. The signal is then applied to the Phase Lock 
Sampler circuit. This circuit compares the 4.43359375 MHz 
signal with a subharmonic of the 1 MHz signal originating 
from the 1 MHz Oscillator via the Horizontal Counter cir
cuit. As a result of this comparison, the error signal is de
tected by the Amplifier Bandwidth Control and DC Contro.l 
Loop circuits. These circuits apply the error signal to the 
1 MHz Oscillator stage to maintain an exact ratio between 
the 1 MHz signal and the 4.43359375 MHz lower sideband 
frequency. 

The signal from the 1 MHz Oscillator stage is applied 
through the 1 MHz Buffer Amplifier circuit to the 1.000 MHz 
REF FREQ rear panel connector. The 1 MHz signal avail
able at this connector can be compared with a frequency 
standard as a check on the accuracy of the 4.43361875 MHz 
subcarrier frequency generated by the Master Oscillator in 
the Type R141A. The 1 MHz signal in the Type R141A is 
also applied to the Horizontal Counter. This circuit generates 
signals at the television horizontal line rate and other har
monically related signals. 

Referring to Fig. 3-1, a 3906.25 Hz signal from the Hori
zontal Counter is applied to the Phase Lock Sampler for 
use in maintaining a constant relationship between the 
4.43361875 MHz Master Oscillator output and the 1 MHz 
Oscillator output signals. The 0.5 H (31,250 Hz) signal from 
the Horizontal Counter is applied via the Horizontal Logic 
circuit to the Vertical Counter. The Vertical Counter circuit 
provides 25 Hz and 12.5 Hz signals to the following stages: 
25 Hz Output Amplifier, 12.5 Hz Output Amplifier,. and the 
25 Hz Offset .circuit. The first two stages named provide 
signals to their respective connectors. The 25 Hz Offset 
circuit, previously described, is used to obtain the lower 
sideband subcarrier frequency of 4.43359375 MHz which 
is harmonically related to 1 MHz. 

Generating Composite Sync and Composite 
Blanking Signals {See Fig. 3-2) 

The Horizontal Counter circuit converts the 1 MHz incom
ing signal into signals which are harmonically related to 
the television line rate. These signals are applied to the 
Composite Sync Logic, Horizontal Til1)ing, and Horizontal 
Logic circuits. One form of the 0.5 H (31,250 Hz) signal is 
applied from the Horizontal Logic circuit to the Vertical 
Counter circuit. The integrated circuits in the Vertical 
Counter circuit divide the incoming signal into timing pulses 
that drive the Vertical Detail Logic circuit. 

3-1 
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Fig. 3-1. Simplified block diagram showing the stages required for generating the subcarrier, 12.5 Hz, 25 Hz and 1 MHz outputs. 
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The Vertical Detail Logic circuit, as the name implies, 
generates the various gates needed for producing the ver
tical blanking interval synchronizing pulses. Some of the 
signals (two equalizing gates and a serrated gate) are ap
plied to the Composite Sync Logic circuit. The vertical blank
ing gate from the Vertical Detail Logic circuit and the hori
zontal blanking gate from the Horizontal Timing circuit are 
applied to the Comp Blanking Drive circuit and thence to 
the Comp Blanking Output Amp to make this signal avail
able at the COMP BLANKING connector (J94) on the rear 
panel. 

Three more input signals are applied to the Composite 
Sync Logic block (see Fig. 3-2). These are a 0.5 H signal 
from the Horizontal Timing circuit, the H Sync Start Gate 
from the Horizontal Counter and a vertical sync reset pulse 
from the Horizontal Logic circuit. These signals and all the 
other incoming signals applied to the Composite Sync Logic 
circuit are combined by the circuit to form the composite 
sync television signal. 

The composite sync signal is applied to the Comp Sync 
Output Amp for amplification and then to the front- and 
rear-panel COMP SYNC connectors, J78 and J79, for use 
as a convenient output signal. 

Generating the Modulated Staircase Composite 
Video Signal (See Fig. 3-3) 

Composite Sync 

Referring to the lower area of Fig. 3-3 block diagram, 
the composite sync portion of the video signal is applied 
from the Composite Sync Amplitude stage to the Luminance 
Driver circuit when the SYNC switch is set to the up posi
tion. If the switch is set to the down position, the input of 
the Comp Sync Amplitude stage is grounded, preventing 
the sync portion of the· composite signal from reaching the 
Luminance Driver circuit. 

Generating the Luminance Steps 

In describing the generation of the luminance portion 
(steps) of the staircase composite video signal, we begin 
with the COLOUR BAR/MODULATED STAIRCASE switch 
set to 50% APL and the MODULATED STAIRCASE STEPS 
switch set to the up position. The 50% APL switch position 
connects the vertical blanking gate from the Vertical Detail 
Logic circuit to the Staircase Line Drive stage. The VITS 
{VERTICAL INSERTION TEST SIGNAL) LINE and FIELD 
switches set the timing of the VITS gate to occur at the time 
set by the front-panel controls. 

The vertical blanking and VITS gates are combined in 
the Staircase Line Drive circuit and then these gates are 
applied via the MODULATED STAIR CASE STEPS switch to 
the Staircase Luminance Amplitude stage. This stage con
verts the staircase timing gates from the Staircase Timing 
Logic circuit into a staircase luminance signal. Internal cali
bration controls are used to set the level of each step. 

3-4 

Developing the Variable APL Signal 

To develop the variable APL portion of the signal, the 
COLOUR BAR/MODULATED STAIRCASE switch must be 
set to the VAR APL position. Then the vertical blanking 
gate from the Vertical Detail Logic circuit is applied via the 
switch connections to the APL Timing Logic circuit. Incom
ing H pulses are combined with the vertical blanking gate 
to produce the APL timing gate present at the output of the 
APL Timing Logic circuit. These signals, along with the H 
blanking pulses, are applied to the APL Amplitude stage. 
The amplitude of the signal at the output of the APL Am
plitude stage is determined by the setting of the APL switch. 
The variable APL signal is combined with the composite 
sync signal and applied to the Luminance Driver stage. 

Signals consisting of the staircase luminance, APL and 
composite sync are combined in the Luminance Driver stage. 
This composite signal is applied to the Narrow Band Filter 
to minimize any harmonic frequencies that may adversely 
affect the chroma frequencies. From the Narrow Band Filter 
the signal is applied to the Luminance Output Amplifier 
where it is amplified for application to the COMP VIDEO 
output connectors (J50 and J52). 

Staircase Modulation 

Vertical blanking and VITS gate signals are applied 
from the Staircase Line Drive stage via the up position of 
the MODULATED STAIRCASE SUBCARRIER MOD switch to 
the Staircase Chroma Amplitude stage. A Staircase chroma 
gate from the Staircase Timing Logic circuit is also applied 
to the Staircase Chroma Amplitude stage. At the output of 
this stage, the modulated gate for the staircase is applied to 
the +U and -U Filters. A burst signal from the Burst Ampli
tude stage is also coupled to the +U and -U Filters. These 
signals form the U component signal that is applied to the U 
Double Balanced Modulator. 

The V component is generated in a similar manner and 
is applied from the + V and - V Filters to the V Double 
Balanced Modulator. Amplitude of the U modulation is 
adjusted by means of an internal control located in the 
Staircase Chroma Amplitude stage. If the COLOUR BAR/ 
MODULATED STAIRCASE switch is set to the VAR APL posi
tion, an offset signal is applied from the APL Offset Chroma 
circuit to the +V and -V Filters. 

Generating Burst 
The Burst Logic stage accepts the H burst gate, 0.5 H 

timing _pulses and Bruch sequence keyout gate to develop 
the burst gating signal that is applied to the Burst Ampli
tude circuit. If the BURST BRUCH SEQ switch is set to the 
down position, the burst signals that are keyed out by the 
Bruch Sequence will now be keyed in by the equalizing gate. 
Peak-to-peak amplitude of the burst signal is set by the Burst 
Amplitude circuit to form part of the U and V components 
of the signal. 

Phasing of the burst signal for PAL mode of operation 
is accomplished by means of the U-V Quad Phase and 
0 o -to-180 o Phase Switcher circuits. 
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Combining the Staircase Chrominance and 
Luminance Signals 

Burst and staircase modulating signals are combined in 
the +V, -V, +U and -U Filters to form the chrominance 
signal. This signal is applied from the filters through the 
U and V Double Balanced Modulators to the Bandpass 
Filter. This filter has a center frequency response at 4.43 
MHz to pass the chrominance signal. The chrominance sig
nal is then applied to the Chroma Output Amplifier for ap
plication to the COMP VIDEO connectors, JSO and J52. 
At the connectors the chrominance signal is combined with 
the staircase luminance and composite sync components to 
form the modulated staircase composite video signal. 

Note that separate output amplifiers are used: one for 
chrominance (Chroma Output Amplifier) and one for lumi
nance (Luminance Output Amplifier). Separate amplifiers 
minimize differential phase and gain. 

Generating the Colour Bar Composite Video 
Signal (See Fig. 3-4) 

Composite Sync 

This portion of the video signal is generated in the same 
manner as described in the preceding block diagram de
scriptions. The composite sync signal is then applied to the 
Luminance Output Amplifier stage as shown on the right 
hand portion of Fig. 3-4 block diagram. 

Generating the Luminance Portion of the Signal 

The colour bar preset signal is applied from the Horizontal 
Logic stage to the Colour Bar Luminance Counter and Logic 
circuit and to the --:--4 Counter. Also from the Horizontal 
Logic stage a colour bar oscillator start signal is applied to 
the Colour Bar Oscillator Control circuit. This control circuit 
gates the 625kHz Start /Stop Oscillator off during the in
terval between the end of the blue chroma colour bar and 
the start of the peak white bar. Purpose of the oscillator is 
to develop a signal that can be used as a controllable gate. 

The 625-kHz pulses from the Start /Stop Oscillator are 
applied to the --:--4 Counter to obtain an output frequency 
of 156kHz. This frequency corresponds to a pulse period 
of 6.5 f-LS, which is the width of each colour bar segment or 
step. These pulses are applied to the Colour Bar Chroma 
Counter & Logic circuit via the Luminance Delay stage. 

The 6.5 f-LS pulses are delayed by the Luminance Delay 
stage to assure proper coincidence of the luminance steps 
and colour bar chrominance signal. The delayed 6.5-f-LS 
pulses are applied from the Luminance Delay stage to the 
Colour Bar Luminance Counter & Logic circuit. This circuit 
generates the luminance gates for the green, red and blue 
components of the colour bar signal. The green, red and 
blue luminance gate signals are applied to the Colour Bar 
Luminance Amplitude stage. This stage converts the gate 
signals to the luminance amplitude components of the col
our bar signal. The colour bar luminance amplitude signal 
is then applied to the Wide Band Filter to provide colour 
bar luminance amplitude steps that extend to the allowable 
bandwidth of the system. 

From the Wide Band Filter, the luminance signal is ap
plied to the Luminance Output Amplifier. Composite sync 
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is also applied to the Luminance Output Amplifier. Both 
of these signals are combined in this amplifier stage for 
use as an output signal at the COMP VIDEO connectors, 
JSO and J52. 

Generating Burst 

Burst is generated in the same manner as described for 
Fig. 3-3 block diagram. Note that for both block diagrams 
(Figs. 3-3 and 3-4), the burst flag signal is applied to the 
Burst Flag Output Amplifier to make these signals available 
at the BURST FLAG connector J92. 

Colour Bar Modulation 

The vertical blanking gate is applied from the Vertical 
Detail Logic circuit, via the COLOUR BAR position of the 
COLOUR BAR/MODULATED STAIRCASE switch to the 
Colour Bar Line Drive stage. This signal is applied through 
the up positions of the U and V COLOUR BAR switches to 
the Colour Bar Chroma Amplitude circuit. 

The 6.5-f-Ls pulses from the --:--4 Counter are connected 
to the Colour Bar Chroma Counter and Logic circuit for 
conversion into related green, red and blue chroma gates. 
These gate signals are then applied to the Colour Bar Chroma 
Amplitude circuit. In this circuit the green, red and blue 
gates are combined to generate the colour bar amplitude 
portion of the chrominance signal. The vertical blanking 
gate serves to gate off the chrominance during vertical blank
ing interval. 

Combining the Colour Bar Chrominance and 
Luminance Signals 

The colour bar amplitudes and burst amplitude (from 
Burst Amplitude circuit) signals are combined in the + V, 
-V, +U and -U Filters to compose the chrominance por
tion of the composite signal. The chrominance signal is 
applied from the filters to the U and V Double Balanced 
Modulators to generate the sidebands required for proper 
phasing of the colour bars relative to the subcarrier fre
quency. The colour bar and burst chrominance signals with 
their U and V components are applied to the Bandpass 
Filter. As mentioned earlier, this filter has a center fre
quency response of 4.43 MHz to pass the chrominance sig
nal. This signal is applied to the Chroma Output Amplifier for 
amplification. At the output of this amplifier, the burst arid 
colour bar chrominance signals are applied to the COMP 
VIDEO connectors, JSO and J52, where these signals are 
combined with the composite sync and colour bar luminance 
amplitude signals to form the colour bar composite video 
signal. 

INTEGRATED CIRCUITS 3 

Many of the functions within the Type R141A are per
formed through the use of integrated circuits in the form of 
micrologic units. Complexities of the television composite 
sync waveform require numerous counting and logic func
tions for development of the signal. Gating of chrominance 
and luminance signals and generation of the staircase and 
colour bar luminance signals are also accomplished by means 
of integrated circuitry. 

'Digital Concepts, Tektronix, Inc., Beaverton, Oregon 1968, Part No. 
062-1030-00. 
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Fig. 3-3. Block diagram showing how the modulated staircase composite video ·signal is generated. 
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Circuit Description-Type 141A/R141A 
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Fig. 3-3. Block diagram showing how the modulated staircase composite video signal is generated. 
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Fig. 3-4. Block diagram showing how the colour bar composite video signal is generated. 
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IAl AND GATE 
1% FJLL 914) 

IDl 4-lnput AND Gate 

!F1 l 2-lnput Set-Clear Flip-Flop 
pin connections 

( G 1 l 4-lnput Set-Clear Flip-Flop 
pin connections 

( Hl Polarity Symbols 

IBl OR GATE 
1% FJLL 914) 

and 

Ol'_~ 
3o~ 

and 

I C l Inverter or Buffer Stage 
IFJLL 900 or % FJLL 9141 

Wired or Phantom 
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IEl Phantom AND Gate 

I F2 J Schematic representation 
of 2-input set-clear flip-flop 

( G2) Schematic representation 
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indicates HIGH signal 

Fig. 3-5. Some of the Type FJLL 914 and Type FJLL 900 Micrologic symbols and configurations as used in Type 141 A/R141 A. 
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Knowledge of the internal workings of the various micro
logic units is not necessary for an understanding of circuitry 
in the Type R141 A, since the circuit description is concerned 
primarily with signal conditions at the input and output 
terminals of each unit. 

Depending on external connections, several different func
tions may be performed by a single type of micrologic unit. 

Rather than describe each unit's operation repeatedly 
throughout the circuit descriptions, each configuration will 
be explained here. The information in this portion can serve 
as reference material when studying the individual circuits. 

Figs. 3-5 and 3-7 illustrate the various symbols which 
are used in this manual to designate micrologic units. A 
single unit may contain two or more sections which may be 
used separately. In these cases, one section will be labeled 
(A) and a second section will be labeled (B). 

Micrologic Unit Configurations 

Several different functional capabilities are indicated in 
the various connection arrangements for Type Fp.l 914 m 
Fig. 3-5. 

The basic symbol for this unit is illustrated in Fig. 3-5 (A). 
Type Fp.l 914 consists of two such units which may be used 
jointly or as completely separate circuit elements. 

Fig. 3-5 (H) shows the symbol used in this manual to indi
cate that the desired input or output signals are "low". A 
small circle between the input or output terminal and the 
connecting lead indicates that the signal causing the desired 
reaction at that point will be a "low". The absence of a 
small circle adjoining a connecting lead to a terminal indi
cates that the proper signal at that point will be a "high". 

A "high" indicates a more positive voltage level, while 
a "low" represents a less positive (or ground) level signal. 

In the Type R141A schematics and circuit description, the 
level-indicating symbols are used in a manner known as 
POSITIVE LOGIC. 

Fig. 3-5 (A) represents an AND .gate, in which both inputs 
(pins 1 and 2) must be low to yield a high at the output 
(pin 7). Any other combination of inputs results in a low 
at the output. Table 3-1 is a truth table which shows the 
various combinations of signal levels for a two-input AND 
gate. 

TABLE 3-1 

Truth Table for 2-lnput AND Gate 

Input Output 

Pin 1 Pin 2 Pin 7 
H H l 
H l l 
l H l 
l l H 

An OR gate is symbolized in Fig. 3-5 (B). The output of 
this OR gate will be low when pin 1, pin 2 or both pins 1 
and 2 are high. 

Fig. 3-5 (C) shows the symbols used for an inverter or 
buffer amplifier. The symbol with the circle at the input 

® 

2 

INPUTS 

3 

5 

Circuit Description-Type 141A/R141A 

FF 

6 OUTPUT 
IF----i~ 

0 

Pin connections Schematic symbol 

Pin lj L------------ !Sell 

Pin 5 n .__ __ (Clear) 
I 
I 

t 
I 

l Pin 6J L------ !Output) 

Fig. 3-6. Typical operation of a 2-input Set-Clear Flip-Flop. 

pin indicates that the input signal will be a low and the out
put will be high. The circle at the output terminal, of course, 
indicates the opposite. The inverter stages are actually 
one-half of one of the two-input AND gates in a Type Fp.l 
914. The input is the base of a transistor and the output is 
the collector. The emitter is grounded. 

A four-input AND gate is shown in Fig. 3-5 (D). The out
put pins of the two AND gates are connected together. All 
four input pins must be low to achieve a high at the output 
terminal (pins 6 and 7). 

When the output terminals of two or more separate de
vices or signal sources are connected together, the junction 
of their connection forms a "phantom" AND or OR gate. 
This is indicated by a small AND or OR symbol around 
the junction. Fig. 3-5 (E) illustrates a phantom AND symbol. 
This means that all signals must be present at the junction 
to develop the desired signal. 

A two-input Set-Clear Flip-Flop is symbolized in Fig. 3-5 
(F1 and F2). A description of a complete cycle of operation 
follows: 

The Set-Clear Flip-Flop has two stable states. In one state, 
pin 7 will be high and pin 6 will be low. In the other state, 
the levels are interchanged. To begin the cycle, assume 
that at first pins 1 and 2 are low. Pin 7, and therefore pin 
3, will be high. With either pin 3 or pin 5 high, pin 6 must 
be low. This is one stable state. To cause a change, a 
high is coupled to pin 1. Pin 7 must go to low, setting pin 
3 to low. Assuming that pin 5 is also low, pin 6 (the out
put) will change to high. If pin 5 had been high due to a 
signal, the transition could not have occurred at that time. 
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Circuit Description-Type 141A/R141A 

Having changed to high on pin 6, the flip-flop will stay 
in this state until a high appears at pin 5. When this hap
pens, pin 6 goes to low, pin 7 goes to high and the cycle 
is completed. 

In typical operation, the desired output is a positive pulse 
(high). A high or positive signal at pin 1 starts the positive 
pulse output at pin 6. Later, a high at pin 5 terminates the 
positive pulse out. Time between highs at pin 1 and pin 5 
determines the pulse width. Fig. 3-6 illustrates normal op
eration for the Set-Clear Flip-Flop. 

A four-input RS Flip-Flop is illustrated in Fig. 3-5 (G1 and 
G 2). The Burst Keyout Gate (U278) on the Vertical diagram 
is a good example of this configuration. 

This stage consists of two controlled sections, cross
coupled, with one of the sections activated for Fields 1 and 
4 and the other section activated for Fields 2 and 3. 

At the start of Field 1, pins 1 and 2 are low, pin 7 and 
therefore pin 5 is high, pin 3 is low and pin 6 (the output) 
is low. To begin Burst Keyout Gate for Field 1, a high 
is coupled to pin 1. Pin 7 (and pin 5) goes to low, so pin 
6 (and pin 2) goes to high. To end the positive pulse output, 
a low is coupled to pin 2. The high which started this 
cycle at pin 1 had already ceased, so pin 1 is low. Pin 7 

--, 
L 

2 T 

FF 

(A) Triggered Counter 

1 
J 

I 2 

L 
T 

FF 

~ K 

(C) Gated Counter 

1 7 

0 5 

7 
I 

OS 

(and pin 5) goes to high, thus pin 6 must return to low, 
ending the positive pulse output. 

Pins 3 and 5 control the flip-flop in the same manner 
to generate the positive output pulses for Fields 2 and 3. 
Field Blanking Details II at the rear of the manual shows the 
relation of the input and output signals for U278. 

Fig. 3-7 (A) shows the basic configuration when using the 
Type F0L 923 as a triggered divide-by-two counter. To flip, 
a negative-going transition is required at pin 2. The output 
pins (5 and 7) exchange polarity each time a negative-going 
transition arrives at pin 2. For example, the first negative
going transition at pin 2 may cause pin 5 to go low. The 
next negative-going transition sets pin 5 to high. Pin 5 will 
go to low every other trigger into pin 2, resulting in a 
divide-by-two countdown. When pin 5 is low, pin 7 is high 
and vice versa, similar to the two sides of a multivibrator. 

In Fig. 3-7 (B), pin 6 is shown as an active element. This 
pin is typically used to preset the flip-flop so that the out
put pins start with the desired polarity at a certain time. 
When pin 6 is high, pin 5 will be high and pin 7 will be 
low. The high at pin 6 overrides any trigger input at pin 
2 so that the flip-flop can always be started with the desired 
polarity. When the high is no longer present at pin 6, the 
unit can resume triggered operation under control of pin 2. 

61 
p 

7 

....., 2 T 
L 

FF 
0 5 

(8) Triggered and Preset Counter 

1 
I 7 J 

I 2 
T 

L 
FF 

3 0 5 K 

(D) Counter with Set and Clear inputs 

Fig. 3-7. Type F,uL 923 micrologic symbols and configurations. 
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A gated counter is illustrated in Fig. 3-7 (C). In this con
figuration, operation is similar to the triggered counter ex
cept that the flip-flop is inhibited from changing states dur
ing the time that pins 1 and 3 are high. When pins 1 and 
3 are low, negative-going transitions at pin 2 will trigger 
the flip-flop in the normal manner. 

In Fig. 3-7 (D), separate controlling signals are coupled 
into pins 1, 2 and 3. As in the gated counter, if pins 1 and 
3 are. both high, pin 2 cannot trigger the flip-flop. If pin 
1 is high and pin 3 is low, the next negative-going transi
tion at pin 2 will trigger the flip-flop so that pin 7 is high 
and pin 5 is low. If the flip-flop is already in that state 
when the trigger arrives at pin 2, no change will occur. 
If pin 1 is low and pin 3 is high, the flip-flop will change 
states with a trigger at pin 2 as necessary to set pin 7 to 
low and pin 5 to high. Pin 7 output signal has the same 
polarity as pin 1 input signal and pin 5 output polarity will 
be the same as pin 3 input polarity. 

When both pins 1 and 3 are low, the flip-flop will change 
states with each negative-going trigger at pin 2. 

The preset input, pin 6, may be used in addition to the 
inputs at pins 1 and 3. A high coupled in to pin 6 
will override any signals into pins 1, 2 and 3 and will pre
set pin 5 to high and pin 7 to low as previously described. 

SUBCARRIER OSCILLATOR AND OUTPUT <Y 
Subcarrier Oscillator 

The Subcarrier Oscillator (Master Oscillator) is a crystal 
controlled modified Colpitts oscillator with all critical com
ponents contained in a constant temperature oven. Close 
control of oven temperature provides a frequency stability 
of +3Hz over an ambient temperature range of o• to 
+55·c. 

The oscillator consists of Y1 05 and Q1 05, operating 
Class C. The crystal operates in its parallel resonant mode, 
with C1 05 acting as part of the electro-mechanical tank 
circuit of the crystal. C1 05 serves as a frequency adjust
ment when calibrating the oscillator against an external 
standard (see Calibration, Section 5). 

Level-Controlled Output Amplifier 
The output signal from Q1 05, the subcarrier oscillator, 

is coupled to the emitter of Q115 through Q11 0, which serves 
as a buffer stage to isolate the oscillator from the driver. 

Q115 is a grounded-base driver stage for T121. L118 
suppresses any parasitic oscillation. The parallel LC network, 
C118 and L 118 removes the harmonic distortion of the wave
form which is caused by Class C operation of the subcarrier 
oscillator. 

Q130 and Q135 are biased Class B to Class C and are 
alternately driven into conduction by the signal excursions 
across T121 secondary windings. C122 serves as an AC 
return path at the center-tap of T121. The collector circuit 
of Q130 and Q135 is tuned to resonance at the subcarrier 
frequency by C132. 

The secondary windings of T131 supply drive to the 
front- and rear-panel output connectors and to the internal 
signal-generating circuits. 

T131 secondary is also coupled via C128 to the peak-to
peak detector circuit consisting of CR124 and CR125. 

During negative peaks, CR124 conducts through Rl24 and 

® 
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R126 (-3.2 V divider), thus applying a bias of -3.6 V on 
C128. CR125 then conducts on positive peaks. Since the 
AC waveform is 4 V P-P, the voltage at fhe base of Q120 
will be 0 V. (The -3.6 V bias on C128 plus the 4 V P-P 
AC, minus the drop of CR125, 0.4 V, equals 0 V). The emit
ter of Q120 is set at 0.6 V by CR120, thus setting the base 
switching point at 0 V. 

Q120 is normally biased on by R125. The peak-to-peak 
detector output diverts the bias current from Q120, thus 
setting it at the proper point. Q120 has very high gain 
at the switching point (0 V). C126 lowers the AC impedance 
of the divider, R124 and R126. C125 filters the detector 
output. 

Since Q120 is connected in series with the base circuits 
of Q130 and Q135, this sets their base voltages, determin
ing at what point on the AC waveform conduction will 
commence and thus determining the magnitude of the AC 
current swing in the collector circuits and T131 primary wind
ings. 

If the load on T131 secondary changes due to adding or 
removing loads on the output connectors, the output am
plitude will attempt to change. Suppose, for example, that 
the output load is increased by adding 75-ohm terminations 
to the output jacks. The peak amplitude of the signal cou
pled through C128 will momentarily drop, resulting in less 
current through CR125 and thus a less positive voltage on 
the base of Q120. Conduction of Q120 increases and volt
age drop across the transistor decreases, setting the bases 
of Q130 and Q135 at a more positive level. This increases 
the drive to T131 to compensate for greater loading and 
returns the output signal amplitude to its original level. 

Master Oscillator Oven 
Oven temperature is sensed by a bridge network consist

ing of R142, R143, R144 and R145. R143 and R144 are 
not sensitive to temperature, while R142 and R145 are 
nickel resistive elements with a temperature coefficient of 
+0.55%rc. 

When the oven is cold, R145 is lower in resistance than 
R143, making the base of Q140B more negative than it is 
when the bridge is balanced. The collector of Q140B is 
therefore more positive. This more positive level is coupled 
to the base of Q150, which is an emitter-follower coupled 
to the base of Q155, the driver for the heating element 
(R155). The positive level on the base of Q155 causes heavy 
c:onduction through the heating element and thus rapid 
heating of the oven chamber. 

As the oven approaches normal temperature, R145 in
creases in resistance, driving the base of Q140B in a posi
tive direction. This results in a less positive level at the 
base of Q155, reducing the current through the heating 
element until a balance is achieved. Normal temperature 
is about +B5•c. 

Oven Temperature Lamp 
Normal operating temperature for the oven is indicated 

by a front-panel lamp which glows when the oven is at 
the proper temperature. The lamp is extinguished when 
the oven is either below or above normal temperature. 

When the instrument is first turned on and the oven is 
cold, R142 in the sensing bridge is lower in resistance than 
Rl44, and the base of Q140A is less negative than when 
the bridge is balanced. Q140A collector current is greater, 

3-13 



Circuit Description-Type 141A/R141A 

increasing the voltage drop across R161. This sets the volt
ages in the divider consisting of R161, R162, CR164 and R164 
such that Q160 is cut off and CR162 is in conduction through 
R166. The resulting level at the base of Q165, the lamp 
driver, holds Q165 in cutoff. DS68, the indicator lamp in the 
collector circuit of Q165 is therefore off. 

At normal temperature, R142 and R144 in the bridge are 
equal and the base of Q140A is more negative than when 
the oven was cold. Collector current of Q140A decreases, 
causing less voltage drop across R161. This biases CR162 
cathode to a slightly positive voltage, thus allowing Q165 
to go into saturation, turning the indicator lamp on. 

If the oven temperature should happen to rise above 
normal, R142 will increase in resistance, making the base 
of Q140A more negative than normal. This decreases col
lector current through R161, causing the junction of R161 
and R162 to become more positive. The base of Q160 is 
now more positive, bringing Q160 into conduction. The 
drop across R166 causes the base of Q164 to drop, cutting 
off the collector current through the indicator lamp, which 
then goes off. 

VERTICAL <3> 
Circuits on the Vertical board include the Vertical Count

er, Vertical Detail logic and VITS logic. 

A waveform chart labeled Field Blanking Details II is 
provided on a pullout page at the rear of the manual to 
show certain selected waveforms appearing at test points 
(TP) and pin connectors in proper time-relation. to each other. 
Interconnecting broken lines between waveforms illustrate 
the state of controlling signals necessary to cause a desired 
change at a given test point or pin connector. 

The blue dash lines indicate direct cause and effect. The 
dotted lines indicate the state of signals which are closely 
related to the actual input signals (such as the opposite 
output of a flip-flop). Where several interconnecting lines 
are run together to a point on a waveform, all of the sig
nals at the indicated origin points must be in the state in
dicated to achieve the illustrated output (at the terminal point 
of the lines). 

Vertical Counter 

. The Vertical Counter consists of U212, U214, U216, U218, 
U220, U222, U224, U226, U228, U229, U230, U246, U250 
and U252. 

These stages are all Type Fp.l 923 JK Flip-Flop units 
(except U229) which are described under Integrated Cir
cuits. U229 is a Type Fp.l 900 Buffer unit, also previously 
described. 

The counter derives various timing signals from the 31,250 
Hz signal at pin R. The output signal at pin 5 of U229 re
sets U212, U214, U216, U218, U226 and U228 so that an 
even harmonic relation exists between line and ·field sig
nals. 
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Vertical Detail Logic 

The Vertical Detail logic includes U215, U217, U219, , 
U221, U248, U254, U256, U258, U260, U262, U264, U266, 1 

U268, U270, U272, U274, U276, U278, U280 and U282. 

All stages of the Vertical Detail logic are Type Fp.l 914 
micrologic units, connected as buffers, multiple-input gates 
and flip-flops. Operation of the various configurations is 
explained under Integrated Circuits. 

The logic circuit combines timing signals from the Vertical 
Counter to generate gating signals for the vertical blanking 
and sync detail, burst keyout and VITS. 

VITS Logic 

The VITS logic circuit consists of U240, U242 and U244. 
U240 and U242 are connected as a seven-input AND gate. 
U244 is a Set-Clear Flip-Flop. These configurations are dis
cussed under Integrated Circuits. 

The VITS LINE and FIELD selector switches are integral 
parts of the circuit, determining at what line in each field 
(during the vertical blanking interval) the VITS Gate signal 
will appear. With the FIELD selector set to BOTH, the 
VITS Gate signal will occur during all four fields of the 
PAL system signal. 

HORIZONTAL COLOUR LOCK ~ 
Phasing Type Lower Sideband Generator, 25Hz 1 

Offset Circuit and Filter 1 

The lower Sideband Generator consists of T351, modu
lating driver stages and 90° phase-shifting stages. See Fig. 
3-8. 

The generator is used to supply a frequency which bears 
a relationship to the line frequency. The lower sideband 
generated when modulating 4,433,618.75 Hz with 25Hz is 
4,433,593.75 Hz. With the line frequency at 15,625 Hz, the 
relation is 1135/4. The 25Hz modulating signal is derived 
from the line rate. 

A 25Hz square wave signal from the Vertical Counter 
circuit drives the 25 Hz Filter, an operational amplifier1 

connected as a twin T filter with a Q of about 40. R313 
tunes the filter to resonance. Time constants of the filter 
convert the input square wave to a 25 Hz sine wave with 
very little harmonic content. 

The 25 Hz sine wave is coupled via C319 to the base 
of Q330, one of the Balanced Modulator stages, and also 
to another operational amplifier stage consisting of Q320 
and Q322. This operational amplifier creates a 90° phase 
shift with respect to the input while maintaining the clean 
sinusoidal waveshape. Z; is C317, C318 and R320. C317 
and C318 are series-connected with opposing polarities to 
form a high-capacitance, non-polar coupling capacitor. Zr 
for the stage is C323. R323 sets the DC bias of the stage. 
The phase-shifted sine wave output is coupled to the base of 
Q325. 

10peralional Amplifiers and Their Applications, Tektronix, Inc., Bea
verton, Oregon 1965, Part No. 070-0526-00. 
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Circuit Description-Type 141A/R141A 

When the front-panel 25 Hz OFFSET switch is placed in 
the down position, Q308, Q305 and Q306 are forward 
biased into saturation, effectively eliminating the 25 Hz 
modulating signal. 

The subcarrier signal (4.43 MHz) is coupled to the base 
of Q345 and also through an LC network which shifts the 
phase by 90° to the base of Q335. The reference (0° 
phase) signal from Q345 drives the emitters of Q330 and 
Q332. Q347 serves as a constant current source for Q345. 
The 90° phase-shifted signal from Q335 drives the emitters 
of Q325 and Q326. Q337 is the constant current source for 
Q335. Q335 and Q345 act as switches, providing a current 
square wave to their respective modulator pairs. 

The 25Hz reference and 90° phase-shifted signals are 
combined with the 4.43 MHz reference and 90° phase
shifted signals in the primary windings of T351 via the bal
anced outputs of Q325, Q326, Q330 and Q332. The re
sulting signal in the secondary of T351 is the lower side
band of the modulated subcarrier signal, or 25 Hz below 
4.43361875 MHz (4.43359375 MHz) with the subcarrier sup
pressed.2 

Amplifier and Filter 

A high-Q filter network consisting of C353, L354 and C354 
removes the harmonic content of the signal. Q355 is an 

2Frederick E. Terman, "Electronic and Radio Engineering," McGraw
Hill, New York, 4th Edition, 1955, pp. 539-544. 

emitter-follower stage, coupling the signal to the Phase 
Lock Sampler. 

Phase Lock Sampler 

The Phose Lock Sampler circuit consists of CR358, CR359, 
R358, R359, C358, C359 and T385. The circuit compares 
a modified signal from the subcarrier oscillator with a sub
harmonic of the 1 MHz oscillator. The resultant output is 
a DC voltage which is used to adjust the 1 MHz oscillator 
frequency to an exact ratio with respect to the subcarrier 
oscillator frequency. 

The output signal at the emitter of Q355 is a sine wave 
at a frequency which is 25 Hz below the normal subcarrier 
frequency. The signal, coupled through C356, is insufficient 
in amplitude to turn on CR358 and CR359. 

The output at pin 5 of U397 is square waves at a rate 
of 3906.25 Hz. This frequency, counted down from the 1 
MHz oscillator, is a sub-harmonic of the signal appearing 
at the emitter of Q355. C386 and R386 differentiate the 
pulses from U397 into narrow spikes. The negative-going 
spikes turn on CR386 and appear at the emitter of Q385 
as negative-going impulses which turn Q385 off rapidly. 
(Q385 is normally on.) The resulting collapse of the field 
in T385 primary causes a signal across T385 secondary which 
is of a polarity and amplitude to turn on CR358 and CR359. 

I 

ov I 

I 

Junction of CR358/CR359 
I 

0 +-
1 

-vi 

I 
I 
I 

ovlir-----
-v 

ov 
(A) Charge on C358 and C359 is equal. 

Signal at T358 primary 

-V I 
I 
I 
I 
I 

-~1~-----------

I __.........- + v ~----------
._Junction of R358/R359 0 V 1 _ -- - - - -- - -

I 
(8) Charge on C358 is greater than C359. 

Fig. 3-9. (A) Action of Phase Lock Sampler at balance, and (B) when unbalanced. In example (8), frequency of the 1 MHz oscillator is too 
low and the level at the junction of R358 and R359 will cause the oscillator frequency to increase. 
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The signal induced in T385 secondary is very short in 
duration (c::::50 ns), causing CR358 and CR359 to be in con
duction for a brief interval during the input cycle from Q355. 
This, in effect, samples the voltage reached by the input 
cycle at the instant that the impulse from T385 primary 
occurs. 

If the input cycle from Q355 is passing through 0 volts 
at the instant of sample, CR358 and CR359 will conduct 
equally and thus charge C358 and C359 to equal levels. 

+10V 

==;::::; 1 mA 

I = ;:::; 0.5 mA (r--4>---~ I = ;:::; 
+ 10 v 

0.5 mA 

From 
Q360A 

-7.5V 

To R391 

-15V 

-15 v 

-15 v 

Circuit Description-Type 141A/Rl41A 

These charges serve to hold CR358 and CR359 off during non
sample time. With equal charges on these capacitors, the 
net voltage at the junction of R358 and R359 will be 0 volts. 

If the input cycle is at some positive point when sampled, 
CR358 will conduct more heavily than CR359, creating a 
larger charge on C358 than on C359. The unbalance in 
charges will result in a positive voltage level at the junction 
of R358 and R359 which is DC coupled through Q360A and 
Q366 to CR392. CR392 is a voltage-variable capacitor across 

+ 10 v 

Q380 
-15V 

C370 

-15V 

-15V 

Fig. 3-10. Q366/Q367 comparator circuit and Amp Bandwidth Control circuit conditions when Phase Lock Sampler is balanced and 1 MHz 
Oscillator is at correct frequency. 
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the 1 MHz oscillator and so will change the oscillator fre
quency depending on the applied DC voltage. Fig. 3-9 illus
trates the action of the Phase Lock Sampler stage. 

DC Control Loop Amplifier 

The DC Control Loop Amplifier consists of Q360A Q366/ 
Q3621 Q3671 Q372/ Q374 and Q360B. This circuit serves 
as a coupling between the Phase Lock Sampler and the 
voltage-variable capacitance/ CR392. 

From 
0360A 

To R391 

-15V 

+10V 

-15V 

-15 v 

A DC error signal is coupled from the junction of R358 
and R359 in the Phase Lock Sampler to the gate of Q360A. 
The signal appears across R360 and the base of Q366. 
Q366 and Q367 are connected as a comparator with a 
common constant-current emitter supply/ Q362. Under qui
escent conditions/ when the subcarrier oscillator and the 1 
MHz oscillator are locked in1 Q366 and Q367 are balanced 
and bias on each is approximately the same. See Fig. 3-10. 

Any DC error signal appearing at the base of Q366 is 
amplified/ appearing on the collector of Q3661 and is thence 

-15 v 

C370 

-15V 

-15V 

Fig. 3-11. 0366/0367 comparator circuit and Amp Bandwidth Control circuit conditions when Phase Lock Sampler is not balanced and 1 MHz 
Oscillator is off frequency. Gain of 0366/0367 comparator is at maximum. 0378 is in saturation. 
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coupled through R391 to CR392. The DC change across CR392 
causes a change in capacitance across the 1 MHz crystal1 
resulting in a frequency change which is in opposition to the 
error signal originally occurring in the Phase lock Sampler. 

Amplifier Bandwidth Control 

The Amplifier Bandwidth Control circuit consists of Q378/ 
Q3801 CR377 and CR378. The purpose of this circuit is to 
limit the wideband AC gain of the DC Control loop Am
plifier for noise-level signals/ and to increase the AC gain 
of the amplifier when the oscillator is off frequency. This 
increase in gain is to help in getting the oscillator to the 
proper frequency more rapidly. 

When the instrument is first turned on and the subcarrier 
oscillator crystal oven is cold/ the subcarrier frequency is 
lower than normal and thus the signal to the Phase lock 
Sampler from the lower Sideband Generator is lower in 
frequency than normal. Therefore/ a large error signal will 
appear at the output of the Phase lock Sampler. The sig
nal will be somewhat sinusoidal in shape1 since the point 
of sample will be different for each sample. 

The large AC signal from the sampler will be coupled 
through Q360A to the base of Q366. The signal on the base 
of Q366 is emitter-coupled to the emitter of Q367 through 
R365 and R366. The signal is amplified and appears at the 
collector of Q367. From this collector/ it is coupled through 
R370 and C370 to the base of Q380. The amplified AC 
signal at the collector of Q380 is coupled through C378 
to a peak-to-peak detector consisting of CR377 and CR378. 

The negative excursions are coupled through CR378 to 
ground. The positive peaks turn on CR3771 causing current 
to flow up through R377 and putting a charge on C377 which 
forward biases the base of Q378. R377 and C377 act as a 
filter to prevent the AC signal from appearing at Q378 
base. Q378 goes into saturation and its collector becomes 
essentially ground. This virtual ground is coupled via the 
gate-source of Q360B to the base of Q367. See Fig. 3-11. 

With the base of Q367 held at ground/ the signal which 
was previously coupled to the emitter of Q367 acts to aid 
the action of the other side of the comparator/ Q3661 thus 
giving the comparator circuit maximum AC gain. 

Q374 provides a constant current for Q360B to prevent 
loading of Q360B's source. VR370 and Q372 act as a boot
strap to DC couple the signal at Q360B's source to R370. 

When the 1 MHz Oscillator is at or very near the proper 
frequency/ relatively low gain is desired for the comparator 
circuit to minimize the effects of noise or random signals. 

The amplitude of these undesired signals will always 
be less than the amplitude of the Phase lock Sampler error 
signal previously discussed. However/ these lower ampli
tude signals will be coupled through Q367 to the base of 
Q380 as before. These signals will be amplified by Q380 
but will not be large enough to bring Q378 into conduc
tion. R371 is a high impedance, so the signal at Q367's 
collector is coupled through C371 to the gate of Q360B. The 
signal thus coupled to the gate of Q360B appears at Q360B 
source and Q367 base. 

® 
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The signal at the base of Q367 is coupled through VR370 
to the base of Q372. R3701 in the collector circuit of Q372 
acts as a bootstrap and appears as a much higher value 
(c::::1 00 kn) than normal. Any noise current through Q367 
is then developed across this higher impedance/ offering 
very little gain for the ~oise signal as seen at the emitter 
of Q367. 

It can be seen1 in following the signal through the cir
cuit1 that the signal at the base of Q367 will be in phase 
with the signal at the base of Q366. With the bases of 
both sides of the comparator being driven in phase1 the 
resultant will be degeneration at the signal frequency. The 
compartor will therefore attenuate rather than amplify the 
undesired signal. See Fig. 3-12. 

1 MHz Oscillator 

The 1 MHz Oscillator/ consisting of Y3921 CR3921 Q390 
and Q395 is a modified Colpitts configuration. CR392 is 
used as a voltage-variable capacitor which alters the os
cillator frequency in relation to the voltage applied from 
the Phase lock Sampler circuit. A positive voltage level at 
the anode of CR392 increases the capacitance of the diode1 
lowering the frequency of the oscillator. 

Q395 performs the dual functions of supplying the sus
taining feedback to the oscillator circuit and serving as the 
output driving stage. Biasing is approximately Class B, 
with the collector output signal being a clipped sine wave. 

Q395 collector signal triggers the Horizontal Counter 
and drives the output stages for the 1.000 MHz REF FREQ 
output. 

1.000 MHz Output Amplifier 

The 1.000 MHz Output Amplifier circuit consists of USBOB 
and U590. These stages are located on the Staircase board. 
(See Diagram 1 0). 

From the collector of Q395 and terminal T on the Hori
zontal Colour lock board1 the 1 MHz clipped sine wave 
signal is coupled to pin 2 on USBOB. USBOB is driven from 
cutoff to saturation by the input signal and thus has rec
tangular-shaped pulses as an output. These pulses drive 
U5901 which is a buffer stage for driving the 1.000 MHz 
REF FREQ output. 

Horizontal Counter 

The Horizontal Counter circuitry, consisting of U390 
through U3971 generates signals at the horizontal line rate 
and supplies other harmonically related signals to drive 
the micrologic units which comprise the Horizontal logic 
stages. Also1 the output of U397 drives the Phase lock 
Sampler which maintains a constant relationship between 
the subcarrier oscillator and the 1 MHz Oscillator. Since 
the horizontal line rate is derived from the 1 MHz Oscillator/ 
sync is also time-related to the subcarrier oscillator. 

U390 through U397 are Fairchild Type Fp.l 923 JK Flip
Flop micrologic units connected as divide-by-two counters. 
See Integrated Circuits for a description of operation for 
this configuration. 
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With the exceptions of U395 and U396, pin 6 on each of 
the counters is grounded, corresponding to a low state. Each 
unit is therefore ready to change states upon receipt of a 
trigger at pin 2. 

The first unit in the counter train (U390) is triggered by the 
1 MHz oscillator. The output signal at pin 5 is negative-going 
pulses at a 500 kHz rate. The output signals of each suc
ceeding unit are at a rate which is one-half the input rate. 
Fig. 3-13 illustrates the resulting output frequencies from each 
counter stage. 

From 
Q360A 

To R391 

-15 v· 

+10V 

-15 v 

+10V 

C371 

VR370 

-15V 

For U395 and U396, pin 6 on each is momentarily preset 
at intervals corresponding to V /2 and V f 4 respectively, 
establishing a fixed relationship between the vertical and 
horizontal sync signals and consequently the subcarrier signal. 

Horizontal Logic 

The output signals from U390 through U395 drive the 
Horizontal Logic stages, U380 through U383. These stages 
consist of Fairchild Type Fp.L 914 Micrologic Dual Two-input 

-1.6V 

+10V 

CR378 

-15V 

fig. 3-12. Q366/Q367 comparator circuit and Amp Bandwidth Control circuit conditions when a noise-level signal appears at the base of 
Q366. 
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Circuit Description-Type 141 A/R141 A 

Gate units. Each of the two-input sections are typically 
connected as an AND gate, requiring a low signal on both 
inputs to achieve an output signal which will be a high. 

Two or more sections may be connected together to form 
multiple input gates. Fig. 3-14 is an example of signal con
ditions when both sections of a dual unit are connected to 
form a four-input AND gate. See Fig. 3-15 for input/output 
signals in the Horizontal logic circuit stages. 

Pin # 

5 

.-

3 

2 

HORIZONTAL TIMING~ 
Phase Alternate Line 

The Phase Alternate line circuit consists of U402 and 
U404B. U404B serves as an amplifier/inverter stage, driving 
the clock or trigger input (pin 2) on U402. 

When the V AXIS PHASING switch is set to 90°/270°, 
U402 is a triggered flip-flop with the output pins (5 and 7) 

~ 

I 
I 
I 
I 
I 

6 and 7 _n __ -----ln.....___ 
I 
I 

--------------~~! ~ )~6,7 

U382 

Fig. 3-14. Input and output signals for U382 !Bar Preset). Notice that an output signal ("high") is present at pins 6 and 7 only when all 
input signals are "low". 
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~~ 
U383 
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) 31,250 Hz 6,7 
~ Vert Sync 

62.5 kHz Reset 

I• 32 .us .. I 500kHz 

~0~ 
31,250 Hz~-:...._------------------+)>- 2 H 

15,625 Hz -3-1-'2-5-0-H-z~~~~~~~~~~:-51-~ U
382 )1---6:...•7--------l•- Bar Preset 
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125kHz---------~ .... 1•~- 64 .us ---t•--tl 
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250kHz I• 64 .us Jitl 

6 

Fig. 3-1 5. Horizontal Logic, illustrating how outputs from Horizontal Counter are combined to compose various timing signals. 
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alternating in polarity at 64 fLS intervals. The preset input 
at pin 6 assures that the output signals start with the correct 
polarity at the beginning of every fourth field (once each 
frame). 

If the V AXIS PHASING switch is set at either 90o or 
270°, pin 1 or pin 3 is at +3.6 V, locking the flip-flop in 
one mode. For example, with pin 3 at +3.6 V, pin 5 will be 
high and pin 7 will be low. This is the condition when the 
V AXIS PHASING is set to 90°. In the 270° position, .pin 1 
is high, pin 5 is low and pin 7 is high. 

The output signals appear at pin connectors AQ and AR 
and are then coupled to the oo -180° Phase Shifter. 

Colour Bar Start/Stop Oscillator 
Q405, Q410 and Q412 are the active elements in the 

Colour Bar Start/Stop Oscillator circuitry. The oscillator 
consists of L404, C404, Q405 and Q41 0, operating at a fre
quency of approximately 625kHz. L404 adjusts the fre
quency of the oscillator. Sustaining feedback for the oscil
lator is via Q41 0 to the base of Q405. CR404 and CR405 
in the tank circuit serve to limit the amplitude of oscillation. 

Q412 is the output stage of the oscillator circuit. The sig
nal coupled to the emitter of Q412 is of sufficient amplitude 
to drive Q412 from cutoff to saturation, resulting in a square
pulse output across R416 in the collector circuit. From the 
collector of Q412, the pulse is coupled to pin 2 of U406. 

Colour Bar Oscillator Control 

U432 and Q420, the Colour Bar Oscillator Control, gates 
the oscillator off during the interval between the end of the 
blue chroma colour bar and the start of the white level bar. 
Various timing signals combine in U432 to form the gating 
signal which turns Q420 on and off. 

R403/C403, R409 JC409 and R413/C413 are decoupling 
networks to keep the oscillator signal from appearing on 
the regulated supply voltages. 

+ 4 Counter 

The ...;-. 4 Counter, consisting of U406 and U408 is a two
stage progression of ...;-. 2 counters. U41 0 A and B are in
verter/amplifier stages. Output frequency is approximately 
156 kHz, giving a pulse period of 6.5 fLS. This period cor
responds to the width of each colour bar segment. 

Colour Bar Chroma Counter and Logic 

U415A, U424, U426, U428 and U430 are the Colour Bar 
Chroma Counter and Logic elements. These micrologic units 
perform the counting and logic functions which convert the 
oscillator ...;-. 4 signals into related green, red and blue 
chroma gate signals. Operation of the micrologic units is 
similar to that previously described under Horizontal Counter 
and Horizontal Logic. Output from the Colour Bar Chroma 
Counter and Logic circuit is coupled to the Staircase Timing 
Logic, Colour Bar Chroma Amplitude and Colour Bar Oscil
lator Control circuits. 

Delay 

C418, R418, R419 and Q418 comprise the Delay circuit, 
which is adjustable to assure coincidence of colour bar 
chrominance and luminance steps. 

3-24 

The pulse signals at pin 6 of U41 OB (output of the ...;-. 4 
Counter) are differentiated in passing through C418, result
ing in positive- and negative-going spikes as a signal applied 
to Q418. R418 (Delay adjustment) varies the RC time con
stant of the waveform, thus setting the charge time of C418. 

Q418 is normally biased at saturation. The negative-going 
excursions at the base bring Q418 into cutoff. Duration 
of cutoff is determined by the width of the negative-going 
spike at cutoff. See Fig. 3-16. 

+ l.OV 

+ 1.5 v 

~' ----~ ~----~ 

+0.6V --- ~/~-----
IAI ,11 

I I I 
Input to Q418 1 I 

-0.5V II 
II 
II 
II 
II 

_____..J~I_L.L...-----1 
(8) 

Output of Q4·18 

I I 
I I 

0 T,T, 

Fig. 3-16. Input and output waveforms for Q418. T1 and T2 are 
delay times with R41 8 set at each limit of adjustment. 

U414, U416 and U420 are triggered by a negative-going 
excursion. Duration of the pulse from Q418 determines 
the time at which the negative excursion occurs. 

Colour Bar Luminance Counter and Logic 

U414, U415B, U416, U418 and U420 are the Colour Bar 
Luminance Counter and Logic elements. This circuit is similar 
to the Chroma Counter and Logic circuit, except that lumin
ance gates are generated corresponding to green, red and 
blue. 

U422 provides a luminance setup level which ends at the 
end of black level to pin connector H. This signal is also 
coupled via pin connector G to U515 and U517 to provide 
part of the composite blanking output and as a gate sig
nal to the APL Amplitude and APL Offset Chroma stages. 

U423 provides a luminance setup level which ends at the 
end of the blue colour bar to pin connector K. The desired 
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setup level duration is selected by connecting the lead go
ing to the Colour Bar Luminance Amplitude circuit (J 7 ) to 
either pin connector H or K. (See Operating Instructions). 

Output from the Colour Bar Luminance Counter and Logic 
is coupled via pin connectors S, R and T to the Colour Bar 
Luminance Amplitude circuit. 

Horizontal Detail Timing 

The Horizontal Detail Timing circuitry consists of U440A, 
Q440, Q445, Q448, Q450, Q455 and Q460. The circuit pro
vides signals to the Composite Sync Logic circuits to control 
horizontal sync start and stop and equalizer stop functions. 
These signals, when combined with other signals coupled 
into the Composite Sync Logic circuits, form the complete 
composite sync signal. 

A symmetrical square wave at twice the horizontal line 
rate is coupled through U440A to Q440 and Q445, which 
are connected as a conventional Miller integrator. C440 
and R441 are the integrator timing components. Output of 
the integrator at the emitter of Q445 appears as a trapezo
idal waveform. This signal is applied across resistive divi
ders in the base circuits of Q450, Q455 and Q460. 

Fig. 3-17 illustrates the operation of the horizontal sync 
start circuit (Q450). Q455 and Q460 operate in a similar 
manner. 

Q448 serves as a temperature compensation for the Miller 
integrator and Q450, Q455 and Q460. 

Composite Sync Logic 

Composite Sync Logic functions are performed by U405, 
U436, U438 and U439. This circuit combines various timing 
signals to make up the composite sync signal. 

The timing signals are combined by means of Type F,uL 
914 micrologic units (integrated circuits). Fig. 3-18 shows con-

Circuit Description-Type 141 A/R141 A 

nections between micrologic units in the Composite Sync 
Logic circuit. 

Signals which drive the various micrologic units and the 
resulting output signals are illustrated in Fig. 3-19. The com
posite sync signal at terminal A is coupled to Q550 to be
come part of the composite video signal. The signal at 
terminal A is also coupled to Q556, driving the Sync Out 
Amp which provides the signal output at the COMP SYNC 
connectors. 

Burst Logic 
Burst Logic consists of Q465, Q470, U440, U460 and 

U470 connected in a manner that provides burst flag and 
gating signals of proper duration, occuring at the correct 
time on each line. When the BRUCH SEQ switch is on, the 
burst flag signals are keyed out at the correct times to pro
vide Bruch-type burst operation. When BRUCH SEQ is off, 
burst flag signals are generated in accordance with NTSC 
encoding. 

Fig. 3-20 shows the circuits which perform the Burst Logic 
functions. 

U460 is connected as a three-input AND gate which re
quires a low on all input terminals (pins 1, 2 and 3) simulta
neously to obtain an output signal (high). The output signal 
is differentiated and then coupled to pin 1 on U470. U440B 
is an inverting amplifier stage, coupling the burst stop sig
nal to pin 5 of U470. 

U470 is connected as set-clear flip-flop, controlled by the 
input signals at pins 1 and 5. Output signals appear at pins 
6 and 7. 

Control and output signals for Burst Logic are illustrated 
in Fig. 3-21. Note that during the time that pins 1, 2 and 3 
of U460 are all low, an output (high) is present on pins 6 and 
7. 

When pin 1 on U470 goes to high, pin 6 goes to high. The 
flip-flop stays in this state until pin 5 goes high, which re
turns pin 6 to low. The time between these two events 

+9V/\ I +3.6 v 

+IV/ \__/ 

0:~v~- /_ 
-.4Vy----\._J-

R450 

R457 

H SYNC START 

R452 

-14 v 

Q450 

:~·7VI I 
I I I 
I I I 
I I I 

Lnl ~I 
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Fig. 3-17. H Sync Start circuit. Adjustment of R451 will select the point on the input ramp at which Q450 turns on, thus adjusting the time 
when the negative-going transition at the output occurs. 

® 3-25 



w 
~ 
0. 

® 

FROM AY 

FROM A 

FROM AX 

FROM AS 

FROM AT 

tl Sync Start Gate 

V Sync Reset 

Equi Gate 

Equi Gate U439 

------------------- - : JEqualizer 

~Stop 

Ramp Gate 

FROM__! 
AM 

U440A 

I 
I 
I 

H Sync Start 

H Sync Stop 

I 
I 
I 
I 

-----~~~~~~~~~~-------~ 

+3.6V 

A U436 - ll \. 

..) " l +3.6 v t 

U438 

6,7 t 

Fig. 3-18. Composite Sync Logic circuit elements. 

U405 

• 17 

FF 

0 

B 

~ 

TO 
COMP SYNC 

AMPS 

To A 

n 
~· 
c 
:;: 

c 
12 ... 
:::!. 

'1:J 
::r. 
0 

l 
'1:J 
ID 

.j:o. -)> 

....... 
iiii:J -.j:o. -)> 



<B 

(o) 
I 
~ 
...... 

:!! 
«? 

If 
';0 

n 
0 
3 

"II 
0 
~. 
iD 

~ 
,.... 
0 

"' ?'" 

"' .a· 
;:J 
a 
;;; 

a 
iil .. 
;:J" 
0 
:IE 
;:J 

:;· 

3' 
'l' 
iil 
[ .. 
a. .. .. 
.a c .. 
;:J 

~ 

Pin # 

.... I: Serrated Gate 

I 

U438 

U436 

U405 

Equalizing Gate 

Equalizinp r::ftta ·-- --~ --·- 1: : 
!18. I I 

H Sync S 
, r---1 r---1 

2 

L 

2 I I 
I 

3 

5 

v 

! I 
I 
I 
I 
I 
I 

3~~~~~~4+~~~~~ 
7 

0 = Signal condition at micrologic input. 
+ = Resulting signal condition at micrologic output. 

n 
~-
c 
::;: 

c 
~ ... ;;· 
:r. 
0 
:::J 

1 
'< 
'V 

CD ... 
.a:. ... 
)> 

" ~ 
.a:. ... 
)> 



Circuit Description-Type 141A/Rl41A 

from AJ 
from AI 

from Q465 

U460 

Burst Stop 

from Q470 

+3.6V 

U440B 

3 6 5 

U470 

6 TO 
s 

AL 

FF 

7 TO 
c 0 

AK 

~ One Field ----...J 

Fig. 3-20. Burst Logic circuit elements. 

determines width of the burst flag signal. Pin 7 of U470 has 
the same signal as pin 6, but polarity of the signal is op
posite. 

Time between burst flag signals is determined by the 
relationship between the signals at pins 1 and 3 of U460. 
The state (high or low) of the signal at pin 2 of U460 deter
mines the period during the vertical blanking interval which 
will be without burst. 

The output signal at pin 7 of U470 is coupled to the Burst 
Amplitude stage and serves to gate the burst signal on and 
off. 

Pin 6 of U470 is coupled to the Burst Flag Output Amp 
and thence to the BURST FLAG output connector (J92). 

STAIRCASE~ 
APL Timing Logic 

The APL Timing Logic circuit consists of U502B, U504 and 
U506. U504 and U506 are each + 2 counters, triggered by 
the horizontal rate signal at pin 2 of U506 and preset by 
the vertical blanking signal at pin 6 on each. There is a 
changing signal on pin 6 only when the COLOUR BAR/ 
MODULATED STAIRCASE switch is set to VAR APL. In the 
other positions, COLOUR BAR and 50% APL, pin 6 is high, 
holding pin 5 high and pin 7 low. 

U502B is a two input gate. Fig. 3-22 is the truth table 
for U502B, showing input and output signal conditions. VAR 
APL mode must be selected to obtain a changing output sig
nal. In the COLOUR BAR and 50% APL modes, the output 
at pin 6 is high. 

Staircase Line Drive 

U501, U502A, CR505 and Q505 comprise the Staircase Line 
Drive circuitry. Setting of the COLOUR BAR/MODULATED 
STAIRCASE switch determines the input signals to this cir-
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cuit. A positive pulse with the duration of the vertical blank
ing interval appears at terminals AD, AE or AA in accord
ance with selection of COLOUR BAR, 50% APL or VAR APL 
as the mode. 

Assume that the 50% APL mode of operation has been 
selected for example. Pin 6 of U502B is high (see APL Tim
ing Logic). U502A inverts the high, setting pin 2 of U501 to 
low. Pin 1 of U501 with no signal present sets high (through 
R504 to +3.6 V). Pin 7 will therefore be low. (See Fig. 3-22 
Truth Table.) 

With the front-panel VERTICAL INSERTION TEST SIGNAL 
FIELD switch set at BOTH, a positive pulse will be present at 
terminal AC and pin 3 of U501 during the vertical blanking 
interval, coincident with the line selected by the VERTICAL 
INSERTION TEST SIGNAL LINE selector switch. (If either 
FIELD 1 or FIELD 2 is selected, the pulse will be present 
during every other field at 40 ms intervals.) 

Since pin 7, and therefore pin 5, of U501 are low, the 
output at pin 6 of U501 will be low during the positive 
pulse on pin 3. At all other times, pin 6 will be high. 

A positive pulse coincident with the vertical blanking 
interval is present at terminal AE and at the cathode of 
CR505. The junction of pin 6 of U501 and the anode of 
CR505 function as a "phantom" OR circuit. A high is cou
pled to the base of Q505 via CR506 and CR507 whenever 
there is a high at pin 6 of U501 or at the anode of CR505. 
CR506 and CR507 form a voltage divider with R507 to set 
the bias on Q505. Q505 is an emitter-follower which couples 
the signal to pin connector AG. (See Fig. 3-23). 

Colour Bar Line Drive 

The Colour Bar Line Drive circuit consists of Q501 and 
CR501. When the front-panel FULL FIELD mode switch is set 
to COLOUR BAR, a positive pulse coincident with the 
vertical blanking interval appears at terminal AD and is 
coupled to the base of Q501 via CR501 to cancel Q501's 
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Pin # Pin # 
3 5 6 2 7 

L L H L L H 

L H L L H L 

H L L H L L 

H H L H H L 

U502B U501A 

Fig. 3-22. Truth table for U501 and U502B. Note that pin 6 or 7 
(output} is HIGH only when both pins 3 and 5 or pins I and 2 are 

LOW. 

offset. By emitter-follower action, Q501 couples the pulse, 
now with sufficient drive capability, to terminal AF. 

APL Offset Chroma 

In the V AR APL mode of operation, Q511, Q513 and Q516 
develop the APL offset chroma gating signal. 

l 20 msec 
I 

(a} I ! ~ I 
Vertical bla king interval 

(b) 
( 

One H interval 
I - II 

I II 
I lj 

+ tt 

(c) I r ~ 

When the front-panel COLOUR BAR/MODULATED STAIR
CASE switch is in the V AR APL position, the APL timing logic 
signal is generated as previously described and appears at 
the base of Q511. 

Simultaneously, a signal at the horizontal blanking rate 
appears at terminal AJ and thus at the base of Q513. The 
emitters of Q511 and Q513 are connected together so that a 
negative signal at both bases switches the tail current from 
R511 to Q516 and thus to pin connector AK. [See Fig. 
3-24(). From pin connector AK, the signal is coupled to the 
+ V Filter (l661 ). 

APL Amplitude 

The APL Amplitude circuit consists of Q510, Q512 and 
Q515. This circuit is very much like the APL Offset Chroma 
circuit previously described. 

The signal from APL Timing logic appears at the base of 
Q51 0 (only in the V AR APL mode). At the same time, a signal 
at the horizontal blanking rate appears at the base of Q512. 
Q51 0 and Q512 emitters are connected together and to the 
emitter of Q515. R513 and S25 (AVERAGE PICTURE LEVEL 
switch) form the current long-tail to -15 V. 

In the 12.5 position of S25, the emitter circuit is open and 
no current flows through Q515. In all other positions of 
S25, the signal current through Q515 is determined by the 
resistance of R513 and the series resistance (R20 through 
R28) selected by S25. The resulting signal current flows 
through R514 to terminal AM and thence to the luminance 
Driver, Q725. 

I 
I 

( I 

~ 

{ r 
Fig. 3-23. (A} Signal at terminal AE. IBJ Signal from U501, pin 6. ICJ Combined signal at Q505 base. 
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Fig. 3-24. APL Offset Chroma signals shown in relation to VAR APL mode output waveform. IAJ Signal at the base of Q513. (8) Signal at 
the base of QSII. ICJ Combined signal at the emitters of QSII, Q513 and Q516. IDJ Composite video output signal in VAR APL mode. 
AVERAGE PICTURE LEVEL control set at 12.5. 

Composite Blanking Drive 

U515 and U580 comprise the Composite Blanking Drive 
stages. From pin connector 0, the vertical blanking gate 
is coupled through U580 to pin 5 of U515. The horizontal 
blanking gate is coupled to pin 3 of U515 from pin con
nector AJ. U515B is connected as an AND gate, requiring 
a low path at both pins 3 and 5 to yield a high at pin 6. This 
high is inverted by U515A and is coupled to pin connector 
N. From pin connector N, the composite blanking signal 
is coupled to the Comp Blanking Output Amp and then to 
rear-panel jack J94 to become the COMP BLANKING out
put signal. 

Staircase Timing Logic 

The Staircase Timing logic consists of U508B, U51 0, U512, 
U514, U520, U522, U524, U526, U528, U530 and U532. This 
circuit is a series of 2-input gates and flip-flops which gen
erate gating pulses of various widths by use of micrologic 
units. Operation of the circuit is similar to Composite Sync 
logic, previously described. 

® 

Staircase Luminance Amplitude 
Q526, Q528, Q530, Q532, Q536, Q538, Q540, Q542, Q546 

and Q548 comprise the Staircase luminance Amplitude 
stages. 

Output waveforms of the Staircase Timing logic (and input 
waveforms to Staircase luminance Amplitude) are shown in 
Fig. 3-25. Each waveform drives the base of a switching 
pair stage in the Staircase luminance Amplitude or Staircase 
Chroma Amplitude circuits. These circuits are identical in con
figuration, so the circuit for Step 1 of the staircase (Q530 
and Q532) will be described as an example. 

The negative gate pulse arriving at the base of Q530 turns 
Q530 off, diverting the current through Q532. R531 in the 
emitter circuit sets the magnitude of the current through Q532, 
thus setting the amplitude of the step. 

At a later instant (approximately 6.5 f-tS later), a negative 
gate pulse arrives at the base of Q536, diverting current 
through Q538. This current is added to the current from 
Q532, combining in the common collector circuit. Fig. 3-25 
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Fig. 3-25. Driving signals into Staircase Luminance Amplitude stages and resulting staircase current waveform at common collector output. 
Lower waveform shows time-relation of Staircase Chroma Amplitude gating signal. 
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illustrates the additive result of combining the individual step 
currents. Q725 on the Bar Drive and Video Out board serves 
as a common stage for combining the currents from each step 
amplitude stage. 

CR525, CR530, CR535, CR540 and CR545 couple a positive 
level to the respective emitter circuits during the vertical 
blanking interval except during VITS, disabling the step gen
erators. The negative step currents are coupled through these 
diodes when the front-panel STEPS switch is off (down}. 

Composite Sync Amplitude 

Composite sync at terminal AP is coupled to the current 
switching pair, QSSO and Q552. The signal passes through 
Q552 and R552 to be combined with the staircase waveform 
in the common collector circuit. Sync tips occur at points 
where current output is zero. 

When the front-panel SYNC switch is turned off (down}, 
+3.6 V appears at terminal AN. This diverts the signal cur
rent to the +3.6 V supply, removing the composite sync com
ponent. 

Staircase Chroma Amplitude 

Q520 and Q522 operate in the same manner as the Stair
case luminance Amplitude stages. A signal for gating on 
chrominance during the staircase drives the switch pair Q520 
and Q522 which deliver the signal current to the U and V 
Modulator board. R521 sets the magnitude of the current. 
Fig. 3-25 shows the relationship of the chrominance gating 
waveform and the staircase waveform. When the front-panel 
SUBCARRIER MOD switch is turned off (downL +3.6 V is 
coupled from terminal AH to the anode of CR 521, divert
ing the signal current through CR521 to the +3.6 V supply. 

Composite Sync Output 

The composite sync waveform from Composite Sync logic 
is coupled into terminal AP on the Staircase board. From 
terminal AP, the positive sync tip signal switches the cur
rent through RSSS from Q556 to Q558. 

2 MHz Filter 

The high output impedance of Q558 serves as a constant 
current signal source to drive the 2 MHz Filter, l556 and 
l557. The filter has a sine-squared response and limits the 
risetime of the sync pulses to prevent ringing in transmission 
cables. The filter termination is R559 at the emitter of Q560. 

Comp Sync Output Amplifier 

The Comp Sync Output Amplifier consists of Q560, Q570, 
Q572, Q574 and Q576 connected as an operational ampli
fier. Rf for the amplifier is R567. The input current is de
termined by RSSS. 

The signal voltage at the emitter of Q560 will be only 
a few millivolts in amplitude but the amplifier input signal 
can be observed at the filter end of R559. Amplitude at this 
point is approximately 400 mV. Q572 and Q576 are parallel
connected to supply the negative-going drive to the two 
COMP SYNC outputs. Q574, an NPN, provides current for 
the positive-going excursions o'f the composite sync signal. 
R572 and R575 equalize the output currents from Q572 and 
Q576 emitters. 

® 
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The composite sync signal is coupled from the emitter of 
Q574 and the emitters of Q572 and Q576 (via R572 and 
R575} to R578 and R579 and then to the front- and rear-panel 
COMP SYNC output connectors (J79 and J78 respectively}. 
Amplitude of the output signal is 4 V P-P when terminated 
with a 75-ohm external load. 

U-V Quad Phase ~ 
4.43 MHz from the level Controlled Output Amplifier is 

coupled to pin connector N on the U and V Modulator board. 
From pin connector N, the subcarrier signal (4.43 MHz} is 
connected to the primary of T601 and to l646, the U-V Quad 
Phase adjustment. 

l646, C646 and C647 shift the phase of the subcarrier 
signal by 90°. The phase-shifted signal is then coupled to 
the primary of T651 via C648. 

0°-180° Phase Shifter 

At pin connectors R and P and the bases of Q640 and 
Q642, the polarity of the signal from the Phase Alternate 
line (PAL} circuit alternates as previously described. 

With the V AXIS PHASING switch set at 90 ° /270 °, the 
signals at the bases of Q640 and Q642 will change polarity 
each horizontal line. Therefore, during one line Q640 will 
conduct and during the next line Q642 will conduct. When 
Q640 is conducting, Q642 is in cutoff and the collector of 
Q642 is positive. This positive potential appears at the base 
of Q646, bringing Q646 into saturation. When the PAL signal 
alternates, Q646 is turned off and Q644 goes into saturation. 
Polarity of the signal across T641 will, therefore, alternate 
each line. 

Since l646 has shifted the phase of the subcarrier signal 
applied to T651 by 90°, when the 0°-180° phase shifter 
alternates the primary of T651 between 0° and 180°, the total 
phase difference between the signal across T601 and across 
T651 is alternately 90° and 270° (0° + 90° and 180° 
+90°}. The secondary of T651 drives the V modulator, while 
the U modulator is driven by the secondary of T601. The V 
signal is therefore alternately phase-shifted 90° and 270° 
from the U signal. 

+ U and - U Filters, + V and - V Filters (Low
Pass Filter} 

l611, C611 and C612 comprise the +U Filter. The -U 
Filter consists of l621, C621 and C622. 

Bandwidth of each filter is approximately 2 MHz, prevent
ing the U components from exceeding the 4.43 MHz modu
lated frequency. The +V Filter (l661} and the -V Filter 
(l671} are identical in operation to the +U and -U filters. 

The blue component of the colour bar signal appears at 
pin connector H, becoming the +U signal. At pin connector 
I, the green, red and U burst components form the -U sig
nal. In the 50% APL and VAR APL positions of the COLOUR 
BAR/MODULATED STAIRCASE switch, the staircase chromin
ance signal is coupled to pin connector J to become part of 
the -U signal. 

The + V signal consists of the red and V burst components 
appearing at pin connector B. Staircase offset chrominance 
is coupled to pin connector C when the COLOUR BAR/MOD
ULATED STAIRCASE switch is set at VAR APL Blue and green 
components at pin connector E form the -V signal. 
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U and V Double Balanced Modulators 
Except for the phase-shifting of the V axis with respect to 

the U axis, the two modulators are identical in operation. 
A description of the U modulator will be given as an ex
ample. 

The U modulator circuit consists of 0605, 0606, 0607, 
0608, 0610, 0620, 0630, 0635A and 0635B. 

The modulator stage, 0605, 0606, 0607 and 0608 is 
connected in a double-balanced configuration. This type of 
modulator cancels out the modulated carrier and the modula
ting signal, retaining the sidebands. 

The subcarrier signal (4.43 MHz) across the secondary 
of T601 drives the bases of 0605, 0606, 0607 and 0608. 
0635A and 0635B provide a differential signal current de
pending on the drive conditions. For example, if a + phase 
signal is required, a negative signal current is delivered 
through the +U Filter and its terminating grounded base 
stage (061 0) to the 1 kn equivalent load of R618. This 
develops a negative voltage at 0635A base, decreasing 
its collector current while increasing 0635B's collector cur
rent, since a constant current is delivered to both 0635 emit
ters by 0630. 

0605 and 0607 will switch the current from 0635A al
ternately from one end of T 691 to the other at a 4.43 MHz 
rate, thus developing a 4.43 MHz square wave across the 
reflected load of R692. 

0606 and 0608 switch the current from 0635B alternately 
from one end of T 691 to the other also, but 180 • out of 
phase with the current delivered by 0635A. Thus, if the 
currents from 0635A and 0635B are equal, the current 
square waves in T691 will cancel. If 0635B delivers a greater 
current than 0635A, the signal developed across T691 will 
be proportional to the current difference and positive in 
polarity. 

R625 and C628 balance the plus and minus U driver 
stages to minimize any residual subcarrier component. These 
are adjusted for minimum chrominance output when U and 
V are turned off (see Performance Check/Calibration Sec
tion). 

Bandpass Filter 
The modulated output appears across T691 and is coupled 

through the Bandpass Filter, l691 and l693, to pin connector 
G. From pin connector G, the chrominance signal is coupled 
to the Chroma Output Amplifier. 

The Bandpass Filter has an arithmetically symmetrical 
response with a center frequency of 4.43 MHz. Bandpass of 
the filter is approximately 2 MHz. 

This bandwidth in conjunction with the 2 MHz U and V 
filters provides a chrominance bandwidth of approximately 
-+-1.5 MHz. 

Colour Bar Luminance Amplitude 0 
Colour Bar luminance Amplitude stages include 0701 

through 0710, 0712, 0714, 0715 and 0720. In this circuit, 
red, green and blue luminance levels, white reference and 
setup levels are adjusted and their outputs are combined 
at the emitter of 0715. 

The red, green and blue amplitude-setting stages, white 
reference and setup level stages are all similar in operation, 
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so a description of the green amplitude-setting stage will 
serve as an example. 

Green luminance signals of negative polarity are coupled 
from terminal l to the base of 0708. The negative polarity 
turns 0708 off, diverting the current through 0710. Ampli
tude of the current is adjusted by R709. When the front
panel Y switch is set to off (down), +3.6 V is applied to the 
anode of CR708, diverting the signal current to the +3.6 V 
supply. A positive level is also applied to the anode of 
CR708 during the vertical blanking interval except during 
VITS. 

To develop the white reference signal, the blue, red 
and green luminance signals are also coupled to the bases of 
0703, 0705 and 0709 respectively. These signals are com
bined in the common emitter circuitry consisting of R703 and 
R706.. R706 adjusts the current to the proper white reference 
amplitude. This signal current is coupled through 0707. Cur
rents from the red, green and blue amplitude stages and the 
white reference stage are coupled together through R714 
to the emitter of 0715. 

AMPLITUDE Switch 
With the AMPLITUDE switch S750 set to 75%, 0 SETUP, 

the emitters of the red, blue and green and white reference 
amplitude stages are returned to -11.25 V. The emitter cir
cuit of the setup amplitude stage (0712) is open, so that 
setup is zero. 

With the AMPLITUDE switch set to 100%, 0 SETUP, the 
emitters of the red, blue and green and white reference 
amplitude stages are returned to -15 V, increasing the 
luminance amplitudes to 100%. The emitter circuit of the 
setup amplitude stage is open, as before, resulting in zero 
setup. 

When the AMPLITUDE switch is set to 75%, 25% SETUP, 
the emitters of the red, blue, green and white reference stages 
are returned to -11.25 V as before, and the emitter of the 
setup amplitude stage is now also returned to -11.25 V. The 
setup gate at pin connector J is coupled through 0712 and 
0714 to combine with red, blue, green and white reference 
amplitudes. 

Luminance Driver and Narrow Band Filter 
Composite sync and staircase steps at terminals H are 

coupled through 0725, a grounded-base stage. This prevents 
collector voltage changes with signal on the current switches. 
Output impedance of 0725 is high, serving as a constant-cur
rent signal source to drive the Narrow Band Filter, l725 
and l726. Termination for the filter is R727. This filter mini
mizes step harmonics in the chrominance band. 

Wide Band Filter 
The colour bar luminance levels are coupled through 0715 

to the Wide Band Filter, l715 and l716. Except for the re
sponse of the filter, this circuit is very similar to that described 
for 0725. Response of the wide band filter has been selected 
to provide colour bar luminance steps extending to the al
lowable system bandwidth. 

0720, in the base circuits of 0715 and 0725, "serves as 
a temperature compensation and sets the base potential 
on 0715 and 0725. 

R730, lum DC level, provides a -+-DC current at the input 
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to the Luminance Output Amplifier, thus determining the out
put DC level. 

Output signals from the two filters are combined at the 
input to the Luminance Output Amplifier. 

Luminance Output Amplifier 

The Luminance Output Amplifier, consisting of 0735, 
0740, 0745 and 0748, is connected as an operational 
amplifier. Characteristically, the input impedance is very low 
and the signal voltage at the emitter of 0735 will be only a 
few millivolts in amplitude. Signal drive into an operational 
amplifier is normally current rather than voltage. 

Rt for the amplifier consists of R7 46 and R7 47. Adjustment 
of R747 sets the gain of the stage, providing a calibrated 
luminance amplitude at the output connector. 

0745 sets the emitter voltage of 0740 and acts as a tem
perature compensation. CR735 in the base circuit of 0735 is 
also a temperature compensation. 

The amplified luminance signal is coupled through R748 
and R749 to the rear- and front-panel COMP VIDEO con
nectors respectively. 

Chroma Output Amplifier 

The Chroma Output Amplifier, 0755, 0760, 0765 and 
0768, is an operational amplifier. The circuit is very similar 
to the Luminance Output Amplifier previously described. 

The chrominance signal at terminal AH is coupled to the 
emitter of 0755 through R754, which serves as R; for the 
amplifier. Rt consists of R766 and R767. Adjustment of R767 
sets the gain of the stage to provide a calibrated chromin
ance amplitude at the output connector. 

0765 and CR757 are temperature compensations. The 
amplified chromina.nce signal is coupled through R768 and 
R769 to the rear- and front-panel COMP VIDEO output con
nectors respectively. 

Luminance and chrominance signals are combined into a 
composite signal at the output connectors. The parallel 
combinations R748/R768 and R749/R769 each provide an 
output impedance of 75 ohms at each respective connector. 

Separate output amplifiers for luminance and chrominance 
are used in order to minimize distortions such as differential 
phase. If a common output amplifier were used, changes in 
the luminance signal could cause changes in the instantane
ous operating level of the amplifier stages, introducing phase 
distortion to the chrominance signal. 

Colour Bar Chroma Amplitude <ij> 
0771 through 0776 and 0781 through 0786 comprise the 

Colour Bar Chroma Amplitude circuit. In this circuit, the 
amplitudes of the red, green and blue components of the 
+U, -U, +V and -V signals are adjusted to industry 
standards. 

The circuit consists of 6 similar stages. Each of the three 
colours has an individual switching stage for the U com
ponent and a stage for the V component. 

Since the stages are all similar, the blue amplitude-setting 
stage for the +U signal will be described as an example. 
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From the Colour Bar Chroma Count and Logic circuit, 
the blue chrominance signal is coupled to terminal N on the 
Bar Drive and Video Out board. The signal is then coupled 
from terminal N to the base of 0771. The signal at the base 
is of negative polarity, driving 0771 into cutoff during each 
pulse. The current that had been flowing through 0771 is 
now diverted to flow through 0772, R771 and R772. R772 
is adjustable, permitting calibration of the +U signal magni
tude. The signal is coupled through R779 to terminal S. 

When the front-panel AMPLITUDE switch S750 is set to 
either 75%, 0 SETUP or 75%, 25% SETUP, the divider con
sisting of R771 and R772 is returned to -11.25 V. When the 
AMPLITUDE switch is set to 100%, 0 SETUP, the divider is re
turned to -15 V, thus increasing the current through 0772 
and therefore increasing the magnitude of the blue + U 
signal. 

R770 and C770 introduce a signal delay to permit time
coincidence adjustment of the +U signal to the -U signal. 

CR771 couples a positive pulse {from terminal Y} to the 
emitters of 0771 and 0772 during the vertical blanking 
interval, diverting the signal current from 0772. When the 
front-panel COLOUR BAR U switch is set to off {down}, 
+3.6 V is applied through terminal Y to the anode of CR771, 
again diverting the signal current. 

From terminal N, the blue chroma signal is also coupled 
to the base of 0781 and through a circuit similar to that just 
described to form part of the -V signal. 

Burst Amplitude 

The Burst Amplitude circuit consists of 0790, 0792, 0794 
and 0796. This circuit contains two separate stages which 
are very similar to the Colour Bar Chroma Amplitude stages 
previously described. 

The burst gating signal appears at terminal 0 and the 
bases of 0790 and 0794. The gating pulse is negative, so 
during the pulse, the current that had been flowing through 
0790 and 0794 is diverted through 0792 and 0796 re
spectively. R792 sets the magnitude of the signal current 
through 0792 and R796 sets the signal current through 0796. 
The current from 0792 is coupled to terminal R through R778 
to become part of the -U signal. From the collector of 
0796, the signal current is coupled through R789 to terminal 
U, forming part of the +V signal. 

The front-panel BURST U switch applies +3.6 V to termi
nal X when it is turned off (down}. This voltage is coupled 
to the anode of CR791, diverting the signal current to the 
+3.6 V supply. CR795 performs the same function for the 
BURST V signal. 

LOW VOLTAGE POWER SUPPLY 9 

The Low Voltage Power Supply circuit provides the operat
ing power for the Type R141A from three regulated supplies: 
-15 volts, +3.6 volts and + 10 volts. Electronic regulation 
is used to provide stable, low ripple output voltages. All the 
supplies are current limited to prevent instrument damage in 
the event that a supply is inadvertently shorted to ground. 
The primary circuit of the transformer employs voltage and 
range selector plugs to permit selection of the line voltage 
operating range. 
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Power Input 

Power is applied to the primary winding of transfor~er 
Tl via the RF1 Filter Fll, the POWER switch 54, 115 volt lme 
fuse F2, Voltage Selector plug 53 and the Range Select~r 
plug 52. The Voltage Selector plug 53 connects the ~pht 
primaries of T1 in parallel for 115 volt range of operat1o~, 
or in series for 230 volt range. A second line fuse, F3, IS 

connected into the circuit when the Voltage Selector plug 
is placed in the 230 volt position to provide the c~rrect pro
tection for 230 volt operation. The current ratmg of F3 
is one half of F2. 

The Range Selector plug 52 allows the instrume~t to re
gulate properly on higher or lower than normal lme volt
ages. Each half of the primary has taps above and belo':"' 
the 115 volt (230 V) point. As the Range Selector plug IS 

moved from LO to M and then to HI, more tu.rns are added 
to the primary winding. Therefore, whether the primary 
voltage has increased or decreased, the secondary voltage 
can be maintained at a nearly constant level (Es = Ep X 
Ns/Np). 

The RFI Filter Fll serves to prevent external RF inter
ference from appearing across T1 and also prevents signals 
generated within the Type R141A from being introduced onto 
the AC line. 

-15 Volt Supply 

The -15 volt supply provides the reference voltage for 
the +3.6 volt and + 10 volt supplies (see Fig. 3-26). The 
reference for the -15 volt supply is a 9.1 volt zener VR870. 

The output from the secondary winding (terminals U and 
W) of T1 is rectified by a full-wave rectifier consisting of 
CR861 and CR862. The rectified voltage is filtered by C61 and 
applied through a -15 Volt Series Regulator stage Q85 be
fore being supplied to the load. Series Regulator Q85 and 
its Driver E.F. (Emitter Follower) Q880 are controlled by a 
Voltage Comparator consisting of Q875 and Q876 with 
associated components. 

The base of Q875 in the Voltage Comparator stage is 
referenced by a 9.1-volt temperature-compensated zener 
diode, VR870. The voltage on the base of Q876 is determined 
by a divider network consisting of R885, -15 Volts control 
R886 and resistor R887. Variable resistor R886 adjusts the 
base voltage of Q876 so the output voltage of this supply is 
-15 volts within a tolerance of 3%. The collector current 
of Q875 is applied to Driver circuit Q880; this circuit con
trols Q85, connected as a series regulator. 

Assume that the -15 volt supply tends to go in the posi
tive direction (toward -14 volts). This positive-going voltage 
change is applied to the base of Q876, increasing the cur
rent through Q876. The increased current through Q876 
decreases the conduction of Q875 and causes the voltage 
change at the collector of Q875 to be positive-going. This 
positive-going voltage change is applied to the base of Q880, 
causing the current through Q880 to increase. The increased 
current through Q880 causes a positive-going voltage change 
to occur at its emitter, and this change is applied to the 
base of Q85. Transistor Q85 increases its conduction. This 
increased conduction through Q85 effectively decreases its 
internal resistance and voltage drop, thus increasing the 
available voltage to the -15 volt supply to offset the original 
tendency for the supply to go toward -14 volts. Filter ca-
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pacitor C885 suppresses sudden load changes that fall out
side the bandwidth of the regulator circuit. 

Network R880 and C880 suppresses any tendency for the 
Voltage Comparator stage to oscillate. C871 filters out 
any noise generated by VR870. 

Q860 with associated components is an overload protec
tion circuit. This transistor is normally cut off. However, if 
the -15 volt supply load current is excessive, current through 
R861 forward biases Q860. The collector current from Q860 
flows through R816 (in the + 10 volt supply) and causes the 
base of Q830 to go in the negative direction. The emitter 
of Q830 follows the base, pulling the base of Q35 down and 
shutting down the + 10 volt supply. 

The negative-going voltage change at the emitter of Q830 
also appears across R831 and is coupled through R875 and 
C875 to the base of Q880. The emitter of Q880 follows this 
change, pulling down the base of Q85 which shuts down the 
-15 volt supply. 

Notice, from this description, that an overload on the -15 
volt supply causes both the + 10 volt and -15 volt sup
plies to shut down. 

+ 3.6 Volt Supply 

Full wave rectification for the +3.6 volt supply is pro
vided by CR841 and CR842. The rectified voltage is filtered 
by C42 and applied to the +3.6 Volt Series Regulator stage 
Q55 before being applied to the load. 

The error sensing divider resistors for the +3.6 volt sup
ply are R855, +3.6 VOLTS control R856, and resistor. ~857. ( 
The -15 volt supply is used as the reference for the d1v1der. 
Thus if both the -15 volt and +3.6 volt supplies are op
erati~g properly, there should be a constant 18.6 volt dif
ference between these two supplies. 

Q845 and Q846 form a comparator circuit with the base 
of Q845 referenced at ground. When the +3.6 volt and 
-15 volt supplies are at the proper voltages, the base of 
Q846 is also at 0 volts. If either supply voltage changes, 
the comparator (Q845 and Q846) is unbalanced, resulting 
in an error signal at the base of Q850. 

Since Q850 is an emitter follower, the polarity of the 
error signal is the same at the emitter of Q850 and the 
base of Q55. The error signal, applied to the base of Q55, 
is used to control the emitter-to-collector drop across Q55. 
In this way the output voltage is maintained at its rated 
value. 

For example, if the +3.6 volt supply attempts to rise, 
the difference voltage across the error sensing divider re
sistors tends to increase and a fraction of this increase 
is applied as a positive-going error signal to the base of 
Q846. At the collector of Q846, the error signal is nega
tive-going and this signal is applied to the base of Q850. 
The signal is also negative-going at the emitter of Q850, 
and this signal is applied to the base of Q55. The nega
tive-going signal decreases the current through Q55 and 
thus increases the voltage drop across Q55 to offset the 
original tendency for the output voltage to increase. 

Variable resistor R856 is the +3.6 VOLTS control to set 
the output of the supply at +3.6 volts within a tolerance 
of 3%. Q845 provides temperature compensation for Q846 
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Fig. 3-26. Simplified block diagram of the low-voltage regulated power supplies. 
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and clamps the emitter of Q846 at about -0.6 volt. Q840 
provides overload protection for the +3.6 volt supply. 
0840 is normally in cutoff. If the load current for the sup
ply becomes excessive, Q840 becomes forward biased and 
a negative-going signal occurs at its collector. This nega
tive-going signal increases the internal resistance of 055 
to limit the current available at the output of the +3.6 
volt supply. 

Network R850 and C850 prevents the +3.6 volt regulator 
circuit from oscillating. Operating voltage for the POWER 
light DS42 is obtained from the connections across one half 
of T1 secondary winding at pins D and E on the Power 
Supply circuit board. 

+ 10 Volt Supply 

The + 10 Volt Supply is similar to the +3.6 Volt Supply. 
Rectified voltage for the + 1 0 volt supply is provided by 
the full-wave bridge rectifier consisting of CR811, CR812, 
CR813 and CR814. The rectified voltage is filtered by Cll 
and applied to Series Regulator Q35. 

The error sensing divider resistors are R835, + 10 VOLTS 
control R836 and resistor R837. The Error Amplifier stage 
consists of Q825 and Q826 connected as a comparator. 
The base of Q825 is at ground, and, with the + 10 volt and 
the -15 volt supplies at the proper voltages, the base of 
Q826 will be at 0 volts. 

Any change in the + 10 volt output will appear at the 
base of Q826 and will thus be coupled to the base of Q830 
as an error signal. This error signal will be coupled to the 
base of Q35, opposing any tendency for the supply volt
age to change. 

Q815 serves as a constant current source for Q826. Q81 0 
provides overload protection for the + 10 volt supply. If 
the + 10 volt supply load current is excessive, current 
through R811 forward biases Q81 0, which shuts down the 
+ 10 volt and the -15 volt supplies in the same manner 
as described for Q860 in the -15 volt supply. 

BUFFER AMPLIFIERS AND SWITCHING ~ 
Diagram 1 0 shows front-panel control lead connections. 
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Buffer amplifiers for driving several of the output connectors 
are also shown on this diagram. Circuit descriptions for 
the switches and buffer amplifiers have been previously 
covered along with the associated circuitry. 

OUTPUT AMPLIFIERS <D> 
The Output Amps board contains the output amplifiers 

for the FIELD DRIVE, PAL PULSE, COMP BLANKING, LINE 
DRIVE and BURST FLAG signals available at front- and rear
panel connectors. 

These five amplifiers are all nearly identical in operation 
to the Comp Sync Output Amp previously described. 

A description of the Field Drive Output Amp follows. This 
description may be used to gain an understanding of the 
operation of the other four amplifiers. 

Field Drive Output Amp 

The Field Drive Output Amp consists of Q980, Q982, Q990, 
Q992, Q994, Q996 and Q998. 

The field drive signal from the Field Drive Logic circuit 
is coupled to pin connector AE, and through R982 to the base 
of Q982. At pin connector AE, the field drive signal is posi
tive in polarity with an excursion from approximately 0 V to 
+2V. 

Q980 and Q982 operate as a switch pair. The positive 
signal at the base of Q982 drives Q982 into cutoff, diverting 
the current flowing in R981 through Q980. 

The relatively high output impedance of Q980 serves as a 
constant current source to drive the filter, L984 and L985. 
The filter limits the risetime of the field drive signal to pre
vent ringing in transmission cables. 

Q990, Q992, Q994, Q996 and Q998 form .an operational 
amplifier. R990 is the feedback resistance. The input current 
is determined by R981. Q996 and Q998 are parallel-con
nected to supply the negative-going drive to the two FIELD 
DRIVE outputs. Q994, an NPN, provides current for the posi
tive-going excursions whenever the amplifier is heavily 
loaded. 

Q964 is common to all five output amplifiers, supplying 
temperature-compensated base bias for Q900, Q920, Q940, 
Q960 and 0980. 
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SECTION 4 

MAINTENANCE 

Change information1 if any1 affecting this section will be found at the 
rear of the manual. 

Introduction 

This section of the manual contains information for use in 
preventive maintenance, troubleshooting and corrective main
tenance of the Type R141A. 

PREVENTIVE MAINTENANCE 

General 

Preventive maintenance consists of cleaning, visual inspec
tion and lubrication. Preventive maintenance performed on 
a regular basis may prevent instrument breakdown and will 
improve the reliability of this instrument. The severity of the 
environment to which the Type R141A is subjected determines 
the frequency of maintenance. 

Cleaning 

General. The Type R141 A should be cleaned as often as 
operating conditions require. Accumulation of dirt in the 
instrument can cause overheating and component breakdown. 
Dirt on components acts as an insulating blanket that pre
vents efficient heat dissipation. It also provides an electrical 
conduction path. 

CAUTION 

Avoid the use of chemical cleaning agents which 
might damage the plastics used in this instrument. 
Avoid chemicals which contain benzene, toluene, 
xylene, acetone or similar solvents. 

Exterior. Loose dust accumulated on the outside of the 
Type R141A can be removed with a soft cloth or small paint 
brush. The paint brush is particularly useful for dislodging 
dirt on and around the front-panel controls. Dirt which re
mains can be removed with a soft cloth dampened in a solu
tion of water and mild detergent. Abrasive cleaners should 
not be used. 

Interior. Dust in the interior of the instrument should be 
removed occasionally due to its electrical conductivity under 
high-humidity conditions. The best way to clean the interior 
is to blow off the accumulated dust with dry, low-velocity air. 
Remove any dirt which remains with a soft paint brush or a 
cloth dampened with a mild detergent and water solution. 
A cotton-tipped applicator is useful for cleaning in narrow 
spaces. 

Lubrication 

The reliability of switches and other moving parts can be 
maintained if they are kept properly lubricated. Use a clean-
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ing-type lubricant (e.g., Tektronix Part No. 006-0172-00) for 
the switch contacts. This lubricant does not affect the elec
trical characteristics of the switch. Do not over-lubricate. 

To lubricate the switch detent, use a heavier lubricant (e.g., 
Tektronix Part No. 006-0219-00). Particular attention should 
be given to the FULL FIELD COLOUR BAR/MODULATED 
STAIRCASE switch. For smooth action, place lubricant on the 
toggle end of the switch that moves the contacts. 

Visual Inspection 

The Type R141 A should be inspected occasionally for such 
defects as broken connections, loose or disconnected pin con
nectors, improperly seated solid-state devices, damaged cir
cuit boards and heat-damaged components. 

The corrective procedure for most defects is obvious; how
ever, particular care must be taken if heat-damaged com
ponents are found. Overheating usually indicates other 
trouble in the instrument; therefore, it is important that the 
cause of overheating be corrected to prevent recurrence of 
the damage. 

Transistor and Integrated Circuit Checks 

Periodic checks of the transistors and integrated circuits 
(ICs) used in the Type R141 A are not recommended. The best 
indication of performance is the actual operation of the 
component in the circuit. Performance of the circuit is 
thoroughly checked during recalibration; substandard transis
tors and integrated circuits will usually be detected at that 
time_ 

Recalibration 

To insure correct and accurate instrument operation, the in
strument calibration should be checked each 1000 hours of 
operation or at least every 6 months. Performance Check 
and Calibration procedures are given in Section 5. 

The calibration procedure can be helpful in isolating major 
troubles in the instrument. In some cases, minor troubles not 
apparent during normal operation may be revealed and ·COr
rected during calibration. 

CORRECTIVE MAINTENANCE 

General 

Corrective maintenance consists of component replacement 
and instrument repair. Special techniques or procedures 
required to replace components in this instrument are de
scribed here. 
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Obtaining Replacement Parts 

Standard Parts. All electrical and mechanical replace
ment parts for the Type R141A can be obtained through your 
local Tektronix Field Office or representative. However, many 
of the standard electronic components can be obtained 
locally in less time than is required to order them from Tek
tronix, Inc. Before purchasing or ordering replacement parts, 
consult the Parts List for value, tolerance and rating. 

NOTE 

When selecting replacement parts, it is important 
to remember that the physical size and shape of a 
component may affect its performance at high fre
quencies. All replacement parts should be direct 
replacements unless it is known that a different 
component will not adversely affect instrument per
formance. 

Special Parts. In addition to the standard electronic com
ponents, some special parts are manufactured or selected 
by Tektronix, Inc. to meet specific performance requirements, 
or are manufactured specifically for Tektronix, Inc. These 
special parts are indicated in the Parts List by an asterisk 
preceding the part number. Most of the mechanical parts 
used in this instrument have been manufactured by Tektronix 
Inc. Order all special parts directly from your Tektronix Field 
Office or representative. 

Ordering Parts. When ordering replacement parts from 
Tektronix, include the following information: 

1. Instrument type. 

2. Instrument serial number. 

3. A description of the part (if electrical, include circuit 
number). 

4. Tektronix Part Number. 

Soldering Techniques 

WARNING 

Disconnect the instrument from the power source 
before soldering. 

Circuit boards. Use ordinary 60/40 solder and a 25 to 40 
watt pencil type soldering iron on the circuit boards. A higher 
wattage soldering iron may separate the etched wiring from 
the base material. 

The tip should be made of copper and have a chisel or 
beveled shape, with a 1fa inch width. The tip of the iron 
should be clean and properly tinned for best heat transfer 
to the solder joint. 

The following technique should be used to replace a com
ponent on a circuit board: 

1. Grip the component lead with long-nose pliers. Touch 
the soldering iron to the lead at the solder connection. Do 
not lay the iron directly on the board. 

2. When the solder begins to melt, pull the lead out gently. 
This should leave a clean hole in the board. If not, the hole 
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can be cleaned by reheating the solder and placing a sharp 
object such as a toothpick into the hole to clean it out. A 
vacuum-type de-soldering tool can also be used for this pur
pose. If the removal is not accomplished in the first few 
seconds of heat application, go to another connection or wait 
a few minutes before reheating the connection. This is to 
avoid transferring too much heat to the circuit board base 
material. 

3. Bend the leads of the new component to fit the holes 
in the board. If the component is replaced while the board 
is mounted in the instrument, cut the leads so they will just 
protrude through the board. Insert the leads into the holes 
in the board so the component is firmly seated against the 
board (or as positioned originalfy). If it does not seat pro
perly, heat the solder and gently press the component into 
place. 

4. Touch the iron to the connection and apply a small 
amount of solder to make a firm solder joint; do not apply 
too much solder. To protect heat-sensitive components, hold 
the lead between the component body and the solder joint 
with a pair of long-nose pliers (see Fig. 4-1) or" other heat 
sink. 

Fig. 4-1. Use of a heat sink to protect components during soldering. 

5. Clean the area around the solder connection with a 
flux-remover solvent. Be careful not to remove information 
printed on the board. 

Metal Terminals. When soldering to metal terminals (e.g., 
switch terminals, potentiometers, etc.), ordinary 60/40 solder 
can be used. Use a soldering iron with a 40- to 75-watt rat
ing and 3/ 16 inch wide wedge-shaped tip. 

Observe the following precautions when soldering to metal 
terminals: 

1. Apply only enough heat to make the solder flow freely. 

2. Apply only enough solder to form a solid connection. 
Excess solder may impair the function of the part. 

3. If a wire extends beyond the solder joint, clip off the 
excess. 

4. Clean the flux from the solder joint with a flux-remover 
solvent. 
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Component Replacement 

WARNING 

Disconnect the instrument from the power source 
before replacing components. 

Circuit Boards. If the circuit board is damaged beyond 
repair, replacement can be made of the entire assembly in
cluding all soldered-on components, or of the board alone. 
Part numbers are given in the Mechanical Parts List for either 
the completely wired or the unwired board. The following 
procedure outlines the removal and replacement of the 
boards. 

Removal: 

1. Check the colour code of the wires in the instrument 
against the appropriate illustration given in this section of 
the manual (see Fig. 4-6 through 4-15). Note any differences 
so that when the board is replaced, the wires can be recon
nected to their original pins. 

2. Disconnect all the wires from the pin connectors on the 
board. 

3. Remove board hold-down screws (Subcarrier Output 
Amp and Power Supply and Output Amp boards only). Un
snap one edge of the board from the plastic mounting clips. 

4. Remove the board. 

Circuit Board Replacement: 

1. Insert one edge of the circuit board so that the board 
notches fit into the plastic mounting clips. 

2. Snap the board into place and check that the board is 
firmly mounted in the plastic clips. 

3. Reconnect all wires to their respective pin connectors 
on the board. 

Transistor and Integrated Circuit Replacement. Transis
tors and integrated circuits (ICs) should not be replaced un
less they are actually defective. Replacement or exchange 
of components may affect the calibration of the instrument. If 
a transistor or integrated circuit is removed during routine 
maintenance, return it to its original socket. 

Any replacement component should be of the original type 
or a direct replacement. Bend the leads to fit the socket and 
cut the leads to the same length as on the component being 
replaced. Use Fig. 4-2 as a reference for insertion. 

The chassis-mounted power supply transistors and their 
mounting bolts are insulated from the chassis. In addition, 
silicone grease is used to increase heat transfer cap0 bilities. 
Re-install the insulators and replace the silicone grease when 
replacing these transistors. The grease should be applied to 
both sides of the mica insulators, and should be applied to 
the bottom side of the transistor where it comes in contact 
with the insulator. 

WARNING 

1. Silicone grease should be handled with care 
and should be kept away from the eyes. Wash 
hands thoroughly after contact with the grease. 

2. Voltages are present on the exterior surface 
of the chassis-mounted power supply transistors 
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if power is applied to the instrument and the 
POWER switch is on. 

After any component is replaced, check the operation and 
calibration of the associated circuits. 

Indicator Lamp Replacement. The oven lamp can be re
moved from the front panel. To remove the lamp, unscrew the 
lens; use fingernails to grip the lamp, and pull outward. To 
replace the lamp, insert it and rotate it while applying light 
pressure. After the pins align with the socket, push the lamp 
fully into place. Replace the lens. 

To remove the Power On indicator lamp, first remove the 
top cover from the instrument. Then, reach behind the front 
panel and unplug the lamp from its holder. To replace the 
lamp, reverse the procedure. 

Fuse Replacement. Both line fuses are contained in plastic 
holders in the cover for the Line Voltage Selector Assembly 
at the rear of the instrument. To remove the fuses, discon
nect the line cord from the power source and remove the 
cover of the assembly. Push on the end of the fuse to be re
moved and slide it out of the holder. Replace the fuse in a 
similar manner, being sure the cover fits snugly against the 
rear panel of the instrument. 

Use only the correct value replacement fuse. A smaller 
value will tend to blow out; a larger value will not provide 
adequate protection for the instrument. Only the upper fuse 
within the assembly (1/2 A) is used for 115-volt operation. 
However, for 230-volt operation both the upper and lower 
fuse (1/4 A) mwst be installed. 

Switches. If a switch is defective, replace the entire as
sembly. Replacement switches can be ordered by referring to 
the Parts List for the applicable part numbers. 

When replacing a switch, tag the leads and switch termi
nals with corresponding identification tags as the leads are 
disconnected. Then, use the old switch as a guide for instal
ling the new one. An alternative method is to draw a sketch 
of the switch layout and record the wire colour at each termi
nal. When soldering to a new wafer-type switch, be careful 
that the solder does not flow beyond the rivets on the switch 
terminals. Spring tension of the switch contact can be de
stroyed by excessive solder. 

Power Transformer Replacement. Be sure to replace 
only with a direct replacement Tektronix transformer. 

When removing the transformer, tag the leads with the 
corresponding terminal numbers to aid in connecting the 
new transformer. After the transformer is replaced, check the 
performance of the complete instrument using the Perform
ance Check procedure. 

TROUBLESHOOTING 

Introduction 
The following information is provided to facilitate trouble

shooting of the Type R141 A. Information contained in other 
sections of this manual should be used along with the fol
lowing information to aid in locating the defective compo-
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'INTEGRATED CIRCUITS 

7 
8 

7 
8 

Example: 
0420 

A 
.m. 

a 

Metal Cased 

Example: 
0635 

a 

a a 

c 

Example: 
0310 

m G S 
D 

D 

Example: 
0412 

FIELD EFFECT TRANSISTORS 

OTHER TRANSISTORS 

Epoxy Cased 

. m. .m . 
a a 

a 

Example: 
0748 

~ 
Q155 

E 

·'"· a 

a 

Example: 
0360 

Q105 
Q150 

.~. 
a 

a 
E@ C 
~~ 

POWER TRANSISTORS 

·'~' 
a a 

c c 

Q140 

c 
a 

E E 
~ 

ao ~a 

cp.pc 

Fig. 4-2. Electrode configuration for socket mounted Integrated Circuits and transistors. Q140 may be epoxy cased as shown or may be metal 
cased as shown for Q635. 
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nent. An understanding of the circuit operation is very help
ful in locating troubles. See the Circuit Description section 
for complete information. 

Troubleshooting Aids 

Diagrams. Circuit diagrams are provided on foldout pages 
in Section 8. The component number and electrical value 
of each component in this instrument are shown in the dia
grams. Each main circuit is assigned a diagram number. 
Table 4-1 lists the main circuits in the Type R141A and their 
assigned diagram numbers. Important voltage and wave
forms are also shown on the diagrams. The portions of the 
circuit mounted on circuit boards are enclosed with a blue 
line. 

TABLE 4-1 

Diagram Circuit 

1 Subcarrier Oscillator and Output 

2 Vertical 
3 Horizontal Colour lock 

4 Horizontal Detail Timing 

5 Staircase 

6 U and V Modulator 

7 Bar Drive and Video Out 

8 Colour Bar Chroma & Burst Ampl 

9 Power Supply 

10 Buffer Amps and Switching 

11 Output Amps 

Switch Wafer Identification. The VERTICAl INSERTION 
TEST SIGNAl liNE selector switch shown on the Vertical dia
gram is coded to indicate the position of the wafer in the 
complete switch assembly. The numbered portion of the 
code refers to the wafer number counting from the front, or 
mounting end of the switch, toward the rear. The letters 'F' 
and 'R' indicate whether the front or rear of the wafer per
forms the particular switching function. For example, a wafer 
designated 3R on the diagram indicates that the rear of the 
third wafer is used for this particular switching function. 

Circuit Boards. Fig. 4-5 shows the location of each circuit 
board within the instrument. Fig. 4-6 through 4-15 show a full 
view of each circuit board. Each electrical component on the 
boards is identified by its circuit number, and all wire colour 
codes are shown. These pictures, used along with the dia
grams, aid in locating the components on the circuit boards. 

Wire Colour Code. All insulated wires in the Type R141A 
are colour coded to facilitate circuit tracing. Table 4-2 sum
marizes the coding system used by Tektronix, Inc. for chassis 
wiring in all its instruments at this time. 

TABLE 4-2 

Colour Code Significance 

Black Chassis ground 

White on Black Floating ground 

Yellow on Green Safety ground 

Brown1 Filament and heaters 

Gray1 AC line 

White1 Signal 

Red1 B+ 

Violet1 B-

1Colour stripes are used on these wires as an aid to circuit tracing. 

® 
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Table 4-3 is provided to list the wire colour code for the 
regulated non-decoupled DC power supply voltages used in 
the Type Rl41A. 

TABLE 4-3 

Type Rl41A Power Supply Wire Colour Code 

Supply Colour Code 

-15V Black on Violet 

+3.6V Black on Red 

+lOY Brown on Red 

Resistor Colour Code. In addition to the brown com
position resistors, metal film resistors (identifiable by their 
gray or light blue colour) are used in the Type R141 A. The 
resistance value of composition and metal film resistors is 
colour-coded on the components with the standard EIA 
colour code. The colour code is read starting with the stripe 
nearest the end of the resistor. Composition resistors have 
four stripes consisting of two significant figures, a multiplier 
and a tolerance value. Metal-film resistors have five stripes 
which consist of three significant figures, a multiplier and a 
tolerance value (see Fig. 4-3). 

Capacitor Markings. The capacitance value of a com
mon disc capacitor or small electrolytic is marked in micro
farads on the side of the component body. The white ce
ramic capacitors used in the Type R141A are colour-coded 
in picofarads using a modified EIA code (see Fig. 4-3). 

Diode Colour Code. The cathode end of each glass-en
closed diode is indicated by a stripe, a series of stripes, or a 
dot. For metal-enclosed diodes, the anode and cathode are 
marked on the case. When the diode is a JEDEC registered 
device, a series of stripes indicates the diode type number 
using the EIA colour-code system. On diodes manufactured 
especially for Tektronix, a four-band colour code system is 
used, the first band of which is either blue or pink. On the 
latter type of diodes, the last three bands identify the diode 
within a class of part numbers (e.g., a diode colour-coded 
blue (or pink) brown gray green probably indicates Tektronix 
Part Number 152-0185-00). When in doubt, consult the Parts 
list. 

Transistor and IC Lead Configuration. Fig. 4-2 shows the 
lead configuration for socket mounted transistors, FETs and 
ICs used in the Type R141A. 

Troubleshooting Equipment 

The following equipment is useful for troubleshooting the 
Type R141A: 

1. Transistor Tester 

Description: Tektronix Type 576 Transistor-Curve Tracer 
or equivalent. 

Purpose: To test the semiconductors used in this instrument. 

2. Multimeter 

Description: VOM, 20,000 ohms/volt DC. 0 to 30-volt range 
DC, 0 to 150-volt range AC; accuracy within 0.3% to meas
ure power supply output voltages, within 3% for other circuit 
voltage readings; ohmmeter, 0 to 50 megohms. Test prods 
must be insulated to prevent accidental shorts. 
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Metal-Film Resistors: 

Ceramic Capacitors: 

G) 0 and 0 -1st, 2nd and 3rd significant figures; 

@ -multiplier; (!) -tolerance; 

Resistor and Capacitor Colour Code 

Si g nifi- lf-::----:M,-u_l,ti'-:pl:-ie_r_~---=---=-T_o,le_ra.:...n-=c-=e __ _ 
cant I Res is- I Capaci-1 Resis- Capaci-

Colour Figures tors tors tors tors 

Silver I 10-2 I I -+-10% 

Gold I -+-5% 

Red I 2 -+-2% I -+-2% 

Blue I 6 
Violet I 7 
Gray 8 

White 9 

(none) 

*For capacitance of 10 pF or less. 

-+-20% 

+80% 
-20% 

or 0.25 pF* 

-+-10% or 
1 pF* 

-+-10% or 
1 pF* 

@ -temperature coefficient. NOTE: (!) and/or @ Colo·ur code for capacitors depends upon 
manufacturer and capacitor type. May not be present in some cases. 

Fig. 4-3. Standard EIA colour coding for resistors and capacitors. 

NOTE 

This instrument may be checked with a VTVM hav
ing a 10 megohm input impedance and a 0 to 30-
volt range DC, 0 to 150-volt range AC. To meas
ure power supply voltages, the meter needs ac
curacy with 0.3%. Accuracy within 3% is 
adequate for other circuit voltage readings. The 
ohmmeter needs a range of 0 to 50 megohms. 

Purpose: To check voltages and for general troubleshoot
ing in this instrument. 

3. Test Oscilloscope 

Description: DC to 10 MHz frequency response (signal trac
ing). 10 millivolts to 10 volts/division deflection factor using 
a lOX probe. 

Purpose: To check waveforms in this instrument. 

Troubleshooting Techniques 

This troubleshooting procedure is arranged in an order 
which checks the simple possibilities before proceeding with 
extensive troubleshooting. The first few checks assure proper 
connection, operation and calibration. If the trouble is not 
located by these checks, the remaining steps aid in locating 
the defective component. When the defective component is 
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located, it should be replaced following the replacement pro
cedure given under Corrective Maintenance. 

1. Check Control Settings. Incorrect control settings can 
indicate trouble that does not exist. If there is any question 
about the correct function or operation of any control, see 
the Operating Instructions. 

2. Check Associated Equipment. Before proceeding with 
troubleshooting of the Type Rl41A, check that the equip
ment used with this instrument is operating correctly. Check 
that the signal is properly connected and that the intercon
necting cables are not defective. Also, check the power 
source. 

3. Visual Check. Visually check the portion of the instru
ment in which the trouble is located. Many troubles can be 
located by visual indications, such as unsoldered connections, 
loose pin connectors, broken wires, damaged circuit boards, 
damaged components, etc. 

Check Instrument Calibration. Check the calibration of 
this instrument, or the affected circuit if the trouble exists in 
one circuit. The apparent trouble may only be a result of 
misadjustment and may be corrected by calibration. Com
plete calibration instructions are given in the Performance 
Check/Calibration section. 

5. Isolate Trouble to a Circuit. To isolate trouble to a 
circuit, note the trouble symptoms. The symptoms often 

® 
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TABLE 4-4 

Power Supply Voltages and Approximate Resistances 

Power Test Tolerance Type of Meter: Triplett Type of Meter: 

Supply Point 'Model: 630-NA Model: 

Instrument Type: R141 A Instrument Type: 

Serial No.: Serial No.: 

Resistance Ohms Resistance Ohms 
Measurement Range Measurement Range 

+lead -lead Used +lead -Lead Used 

-15V y -+3% 180 n 220il XlOO 

+3.6V AG -+3% 2400 

+lOY AF -+3% 250n 

identify the circuit in which the trouble is located. For ex

ample, if one luminance step in the composite video stair

case signal is absent, this indicates that the Staircase lumin

ance Amplifier circuit is probably at fault. When trouble 

symptoms appear in more than one circuit, check affected cir

cuits by taking voltage and waveform readings. 

Incorrect operation of all circuits often indicates trouble 

in the power supply. Check first for correct voltage of the 

individual supplies. A defective component elsewhere in the 
circuit can also appear as a power-supply trouble, and affect 

the operation of other circuits. Table 4-4 lists the tolerance 
of the power supplies in this instrument when measured at the 

test points given in the table. Fig. 4-4 shows the locations of 

these test points and the ground connection for the YOM 

common lead. If a power supply voltage is within the listed 

tolerance, the supply can be assumed to be working correctly. 

If outside the tolerance, the supply may be misadjusted or 

operating incorrectly. Use the procedure given in the Cali

bration section to adjust the power supplies. 

Table 4-4 also lists the approximate power supply resis

tances when measured between each of the power supply 

test points and ground (pin connector X on the Power Supply 

board). Two resistance measurements are given: (1) With 

the + (positive polarity) lead of the YOM connected to the 
power supply test point, and (2) with the - (negative polar

ity) lead connected to the same power supply test point. 

Since these measurements are not absolute and may vary 

considerably between instruments and because of the type of 

ohmmeter used, space is provided in the table for filling in 

the information that pertains to a particular instrument and 
ohmmeter. 

Fig. 3-1 through 3-4 in the Circuit Description section can 

be used as a guide for isolating a trouble. These illustra

tions are functional block diagrams that show how the various 

signal components are combined to form the composite video 

signal. By using the front-panel controls and checking the 

signals at the BNC connectors, it is possible to determine the 

blocks or circuits that are functioning properly and those that 

do not. 

When a trouble is isolated to the smallest possible area, 

proceed with steps 6 through 8 in this troubleshooting pro
cedure to locate the defective component(s). 

6. Check Circuit Board Interconnections. After the 
trouble has been isolated to a particular area or circuit 

check the pin connectors on the circuit board for correct con~ 
nection. Figs. 4-6 through 4-15 show the correct connections 

for each board. 

® 

150 n XlOO 

200il XlOO 

The pin connectors used in this instrument also provide a 

convenient means of circuit isolation. For example, a short 

in a power supply can be isolated to the power supply itself 

by disconnecting the power distribution pin connectors for 

the voltage at the Power supply board when making resist

ance to ground checks. 

7. Check Voltage and Waveforms. Often the defective 

component can be located by checking for the correct volt

age or waveform in the circuit. Typical voltages and wave

forms are given on the diagrams. 

NOTE 

Voltages and waveforms given on the diagrams 
are not absolute and may vary slightly between 
instruments. To obtain operating conditions similar 
to those used to take these readings, see the inside 

portion of the Subcarrier Oscillator and Output 
diagram pull-out page. 

CAUTION 

Due to the component density on the circuit boards, 
care should be taken with meter leads and probe 
tips. Accidental shorts can cause abnormal volt
ages or transients which may destroy many com
ponents. 

WARNING 

"Ground lugs" are not always at ground potential. 
Check the schematic before using such connections 
as a ground for the voltmeter test prod or oscillo
scope probe. Some transistors cases may be 
elevated. 

8. Check Individual Components. The following pro
cedures describe methods of checking individual components 

in the Type Rl41A Components which are soldered in place 
are best checked by disconnecting one end. This isolates the 

measurement from the effects of surrounding circuitry. 

A TRANSISTORS (excluding FETs). The best check of tran

sistor operation is actual performance under operating con

ditions. If a transistor is suspected of being defective, it 

can best be checked by substituting a new transistor or one 

which has been checked previously. However, be sure that 

circuit conditions are not such that a replacement transistor 

might also be damaged. If substitute transistors are not avail

able, use a dynamic tester (such as Tektronix Type 576). 
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Fig. 4-4. Power Supply board test point locations. 

Static-type testers are not recommended, since they do not 
check operation under simulated operating conditions. 

B. FET and IC Replacement. FETs and ICs should not be 
replaced unless they are actually defective. The best method 
for checking these devices is by direct substitution. Be sure 
the voltage conditions of the circuit are not such that the 
replacement component might also be damaged. 

C. DIODES. A diode can be checked for an open or 
shorted condition by measuring the resistance between termi
nals. With an ohmmeter scale having an internal source of 
between 800 millivolts and 3 volts, the resistance should be 
very high in one direction and very low when the leads are 
reversed. 

CAUTION 

Do not use an ohmmeter scale that has a high 
internal current. High current may damage the 
diode. 

D. RESISTORS. Check the resistors with an ohmmeter. 
Check the Electrical Parts List for the tolerances of the resis
tors used in this instrument. Resistors normally do not need 
to be replaced unless the measured value varies widely from 
the specified value. 

E. INDUCTORS. Check for open inductors by checking 
continuity with an ohmmeter. Shorted or partially shorted 
inductors can usually be found by checking the waveform 
response when high-frequency signals are passed through 
the circuit. Partial shorting often reduces high-frequency 
response (roll-off}. 
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F. CAPACITORS. A leaky or shorted capacitor can best be 
detected by checking resistance with an ohmmeter on the 
highest scale. Do not exceed the voltage rating of the ca- ( 
pacitor. The resistance reading should be high after initial 
charge of the capacitor. An open coupling capacitor can 
best be detected with a capacitance meter or by checking 
whether the capacitor passes AC signals. 

G. POWER INPUT CONNECTOR AND RFI FILTER. This 
item is replaceable as a unit and repair should not be at
tempted. If it is necessary to replace this unit, be sure to 
observe polarity to assure protection for the instrument. The 
narrow blade (terminal 4} should show continuity to terminal 3 
which connects to fuse F2. The filter contains an internal non
replaceable fuse between terminals 4 and 3. Use care when 
soldering to terminals 1 and 3, as excess solder could cause 
a short to the filter case. 

9. Repair and Readjust the Circuit. If any defective parts 
are located, follow the replacement procedure given in this 
section. Be sure to check the performance of any circuit that 
has been repaired or that has had any electrical components 
replaced. 

Power Cord Conductor Identification 

Conductor Color Alternate Color 

Ungrounded (Line) Brown Black 
Grounded (Neutral) Blue White 
(;rounding (Earthing) Green-Yellow Green-Yellow 

REPACKAGING FOR SHIPMENT 

If the Tektronix instrument is to be shipped to a Tektronix 
Service Center for service or repair, attach a tag showing: 
owner (with address) and the name of an individual at your 
firm that can be contacted, complete instrument serial 
number and a description of the service required. 

Save and re-use the package in which your instrument was 
shipped. If the original packaging is unfit for use or not 
available, repackage the instrument as follows: 

Surround the instrument with polyethylene sheeting to 
protect the finish of the instrument. Obtain a carton of 
corrugated cardboard of the correct carton strength and 
having inside dimensions of no less than six inches more 
than the instrument dimensions. Cushion the instrument 
by tightly packing three inches of dunnage or urethane 
foam between carton and instrument, on all sides. Seal 
carton with shipping tape or industrial stapler. 

The carton test strength for your instrument is 275 pounds. 

REV. C, OCT. 1977 
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Fig. 4-5. Location of circuit boards in the Type RI41A. 
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• 

'N' blk 
•o• blk on vio 

•p• brn on red 
'Q' brn-wht on red 

.for 'L' 
.on ... whf .. coax 

Fig. 4-6. Subcarrier Output board; component identification and wire colour code. 
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'AJ' blk 

'AL'blk 

'AH' blk-brn on red 

'AG' blk on red 

'AF' blu on wht 

'AE' grn on wht 

'AD' red on wht 

'AC' brn-vio on wht 
'H' brn on wht 

'I' red on wht 

'AB' blk-yel on wht 

'AA' blk-blu on wht 'K' blk on wht 

'L' yel on wht 

'M' grn on wht 

'N' blu on wht 

'0' vio on wht 
'Z' brn on wht 

'P' gry on wht 

f~ 'Q' blk on red 

'Y' yel on wht 
'S' red on wht 'R' orn on wht 

'X' blk-grn on wht 
'T' blk-brn on wht 

'W' blk-yel on wht 

I 
'U' blk-red on wht 

'V' blk-orn on wht 

Fig. 4-7A. Vertical board; component identification and wire colour code SN 8130000 and above. 
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'AH' blk~brn. on red 

'AG' blk on red 

'AF' blu on wht.. 

'AE' gm on wht 

'AD' red o·n wht 

'AC' brn-vio on wht 

'AS' blk-yel on wht 

'Z' brn on wht 

4-12 

'G' blk-blu on wht 

'F' blk-orn on wht 
'E' blk-red on wht 

'D' blk-red on wht j 
'C' blk-red on wht J 

'8' yel on wht l 
'A' blk-yel on wht. . r 

~ti:~· s ~~~· 

red on wht 

'r blk-brn on wht 

'U' blk-red on wht 

'V' blk-orn on wht 
'W' blk-yel on wht 

'X' blk-grn on wht 

·f 
'R.' orn on wht 

Fig. 4-78. Vertical board; component identification and wire colour code below SN 8130000. 

'H' bm on wht 

'I' red on whl 

'J' orn on wht 

blk on wht 

'L' yel. on wht 

'M' grn on wht 

'N' blu on wht 

'0' vio on wht 

'P' gry on wht 
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on wht 

wht 

'S' blk-red on wht 

'Q' on wht 
'R' brn on wht 

hlk an via 

blk 

blk on red 

'M' via on wht 
orn on wht 

on wht 

Fig. 4-8. Horiz Colour Lock board; component identification and wire colour code. 
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'AT' blu on 

'AS' bm-vio 

'AR' blk-yel 

'AL' 

blk-grir -···"";,... 

· 'AJ' brn-yel 

'AI'.bm-grn 

'AH' blk 

'AG' b(k-~~~-

•I(• red-yel on wht 
'G' red-yel on whf 

'I'' red~grn on wht 

'E' brn-blu on wht 

'AI'' brn 

'AE:' blk 

'M' red on wht 
b.l.k-vio on wht· 
'P' blu on wht 

'R' brn-yel on wht 

'S' bm-gm on wht 

vio on wht 

blk on vio 

'AD' bm-red on wht 

Fig. 4-9. Horiz Detail Timing board; component identification and wire colour code. 
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'AV' blk-blu 
coax 

eo ax 
'AJ' r~ji;f~~ 
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'AD' vio 

'AC' yel 'X' red on wht 

'AB' red 'Y' blu on wht 

'AA' blk-brn on 'Z' blu on wht 

Maintenance-Type 141A/R141A 

'A' brn-vio on wht 

wht 

'B' orn on wht 

blk 

blk-vio on wht 

blk-red on wht 

orn on wht 

-----'G' blk-grn on whf 

,_---'I' vio on wht 

grn on wht 

wht 

brn-grn on wht 

blk-blu on wht 

1'----·'P' gry on wht 

Fig. 4-10. Staircase board; component identification and wire colour code. 
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'A' blk 
'B' yef on wht 

'C' blk-yel on wht 

•o· ;hield for 'C' 

R619, R629, R669, R679 located (. 
on bottom side of board · 

·<f ttl 
I. 'L' blk on via 

'M' blk on via 
yel on whl coax 

coax 

~hield f~r 'J' 

shield for 'N' 
'P' blk-yel on wht 

'Q' blk 
'R' blk-om on wht 

'S' blk on red 
'T' blk on red 

'U' brn on red 
'V' brn on red 

Fig. 4-11. U and V Modulator board; component-identification and wire colour code. 
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R700, R707, C707, R711, 11.777 
and R780 located on bottom side 
of board. 

'AH' red on wht coax __ _,..,"" 

'AG' blk-------...!:!.~-"' 
•Af.• shield for ·,AH',·----:;'J:._,.,..,_ 

'AA' blk-vio on 

•y• gry on wht ------1.-: 

'X' blk-brn on whl 

'W' blk-red on wht 

'U' yel on wht 

·v· blk 

'D' 
coax 

'5' yel on whl 

'T' yel on wht 

Maintenance-Type 141 A/R141 A 

on wht 

;+---- '!' blk 

'i:',._ ___ •J• red-yel on whl 

\;:,----'K' brn-blu on whl 

brn-grn on whf 

brn-yel on wht 

on ~ht 
on whl 

~---'N' blu on wht 

....... --'--'0' blk-vio on wht 

-+----'f'' red on wht 

:..---- 'Q' blk-grn on whl 

'II.' yel on wht 

Fig. 4-12. Bar Drive and Video Out board; component identification and wire colour code. 
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'V' blk-wht on vio -----::-.t'~:;~': 

'U' grn on gry ----__,,.., 

'Q' blu on wht ----., 

'P' brn on red -----, 

'0' vio on whl ----

~o' yel on 

red 

,...__ ____ 'X' blk 

-----'Y' blk on vio 

..;:;_----'Z' blk on vio 

'----- 'AA' blk on vio 

'-----'AB' blk on vio 

'-----'AC' brn on red 

brn on red 

~!.....--- 'AG' blk-brn on red 

~,...----- 'AH' blk on red 

blk on red 

blk on red 

Fig. 4-13. Power Supply board; component identification and wire colour code. 
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'T' yel on wht 

'5' shield for •r------""1 

'R' shield for 'P'---... 

'P' 

'E' shield for '0'----+ 

'D' vio on whl cooox·--

Fig. 4-14. Output Amplifier board; component identification and wire colour code. 
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brn on red 

brn on red 

blk on vio 

blk em vio 

bm-vio on whl 

brn-g m '"' wh! 
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4-20 

!C105 located on back 
side of board) 

Fig. 4-15. Oscillator board; component identification. 
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SECTION 5 

PERFORMANCE CHECK I CALIBRATION 
Change information, if any, affecting this section will be found at the 
rear of the manual. 

Introduction 

This procedure checks and/or calibrates the instrument to 
the performance requirements listed in the Specification sec
tion. Limits, tolerances, and waveforms in this section are 
given as calibration guides and are not instrument specifica
tions. The instrument should not require frequent calibration, 
but on occasional adjustment will be necessary when transis
tors, integrated circuits, and other components are changed. 
Also, a periodic recalibration is desirable from the stand
point of preventive maintenance. The calibration of the 
instrument should be checked after every 1000 hours of opera
tion or after each six months period if the instrument is used 
intermittently. 

TEST EQUIPMENT REQUIRED 

General 
All of the following test equipment, or its equivalent, is 

required for complete calibration of the Type R141 A. Test 
equipment used is illustrated in the setup pictures for related 
steps in the procedure. 

Specifications given are the minimum necessary for accurate 
calibration. All test equipment is assumed to be correctly 
calibrated and operating within the given specifications. 
If equipment is substituted, it must meet or exceed the speci
fications of the recommended equipment. 

For ease and accuracy in calibration, special calibration 
fixtures are used where necessary. All calibration fixtures 
listed are available from Tektronix, Inc. Order by part num
ber through your local Tektronix Field Office or representa
tive. 

Equipment List 
1. Precision Digital Voltmeter. Accuracy, within +0.1 %; 

range, 3 to 15 volts. For example, Fairchild Model 7050. 

2. DC Voltmeter (YOM). Minimum sensitivity, 20,000 ohms/ 
volt; accuracy, checked to within +3% at 3.6 V. For ex
ample, Triplett Model 630 NA. 

3. Test Oscilloscope. Bandwidth, DC to at least 30 MHz; 
minimum deflection factor, 1 mY /division; DC offset voltage, 
0 to 1 volt; two input channels providing choice of independ
ent channel operation or differential operation; sweep magni-

® 

fication, Xl 00. A Tektronix Type 547 Oscilloscope with a 
Type lAS Plug-In Unit was used for the Performance Check/ 
Calibration procedure. 

4. Variable Autotransformer. Must be capable of supply
ing at least 200 volt-amperes over a voltage range of 90 to 
136 volts (180 to 272 volts for 230-volt nominal line). If 
autotransformer does not have an AC Voltmeter to indicate 
output voltage, monitor output with an AC voltmeter (RMS) 
with a range of at least 136 (or 272) volts. For example, 
General Radio WlOMT3W Metered Variac Autotransformer. 

5. Vectorscope. Measuring functions, differential gain and 
phase; accuracy, 0.5% and 0.1 ° respectively. Tektronix Type 
520 or R520 Mod 188P PAL Vectorscope recommended. 

6. Constant Amplitude Signal Generator. Frequency, 5 
MHz; output amplitude, adjustable from about 0.5 volt to 
2 volts; amplitude regulation within +3%. Tektronix Type 
191 Constant Amplitude Signal Generator recommended. 

7. Electronic Digital Frequency Counter. Frequency meas
urement, DC to 5 MHz. For example, Hewlett-Packard Model 
5245L Electronic Counter. 

8. 067-0596-00 Chopped Voltage Reference.1 Tektronix 
calibration fixture 067-0596-00 recommended. 

9. 011-0109-00 Voltage Step Up Termination. Tektronix 
Part No. 011-0109-00. 

10. 067-0576-00 Return Loss Bridge. Tektronix calibration 
fixture 067-0576-00 recommended. 

11. Probe. Attenuation, 10 X; connector, BNC. Tektronix 
Probe P6008 Part No. 010-0219-00 recommended (supplied 
with Tektronix Type 547 Oscilloscope). 

12. Probe. Attenuation, 1 X; connector, BNC. Tektronix 
Probe P6028 recommended. Tektronix Part No. 010-007 4-00. 

13. Cable (three). Impedance, 75 ohm; length, 42 inches; 
connectors, BNC. Tektronix Part No. 012-0074-00. 

14. Cable. Impedance, 50 ohm; length, 5 ns; connectors, 
GR. Tektronix Part No. 017-0502-00 (supplied with Tektronix 
Type 191). 

15. Termination (three). Impedance, 75 ohm; connector, 
BNC; type, end-line; accuracy, +3%. Tektronix Part No. 
011-01 02-00. 

'See "Note" following Step 6 101 of procedure. 
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16. Termination. Impedance, 75 ohm; connector, BNC; 
type; feed-thru; accuracy, within 0.2%. Tektronix Part No. 
011-0103.-02 (supplied with Tektronix Type 141A/R141A). 

17. Termination (two). Impedance, 75 ohm; connectors, 
BNC; type, feed-thru; accuracy, matched to within 0.2%. 
Tektronix Part No. 011-0103-00 and 011-01 03-01 (supplied 
with Tektronix 067-0576-00 calibration fixture). 

18. Adapter. Connectors, BNC Male to GR; Tektronix Part 
No. 017-0064-00. 

19. Attenuator. Impedance, 50 ohm to 75 ohm; connectors, 
BNC; type, minimum loss going from a 50 ohm system to a 
75 ohm system. Tektronix Part No. 011-0057-00. 

20. Adjustment tools 

Description Tektronix Part No. 

a. Tuning tool: 

Handle; nylon 003-0307-00 

Insert; 0.077-inch outside diameter, for 
%4-inch inside hex cores. 003-0310-00 

b. Rod; 5 inches long, plastic,. for 0.100 
inch inside diameter powered iron hex cores. 003-0301-00 

·c. Adjustment tool; 1 %-inch shaft, 5 
inches total length, plastic shaft and handle, 
and metal screwdriver tip. 003-0000-00 

d. Screwdriver; 3/ 32-inch bit width, %2 

inch diameter round shank, 5 inches long with 
plastic handle. 003-0192-00 

CALIBRATION RECORD AND INDEX 

This short-form procedure is provided to aid in checking 
the calibration of the Type R141A. It may be used as a cali
bration guide by the experienced calibrator, or it may be 
used as a record of calibration. Since the step numbers and 
titles correspond to those in the complete procedure, this 
procedure also serves as an index to the complete Calibration 
Procedure. Performance requirements correspond to those 
given in the Specification section. 

SHORT FORM CALIBRATION PROCEDURE 

D l. Adjust Regulated Power Supplies Page 5-6 

Requirements: -15 Volts ....... . 

+3.6 Volts 

+10 Volts 

+3% 

+3% 

+3% 

0 2. Check Power Supply Regulation and Ripple Page 5-6 

Regulation 

5-2 

Requirement: See complete procedure. 

Ripple 
Requirements: -15 Volts . . . . . . . . :<:: 50 mY peak 

to peak. 

+3.6 Volts . . . . . . . . :<:: 100 mY peak 
to peak. 

+ 10 Volts ........ :<:: 50 mY peak 
to peak. 

D 3A. Check/ Adjust Subcarrier Oscillator Page 5-9 
Frequency 

Requirement: 4.43361875 MHz, +5Hz. 

D 3B. (Alternate Procedure) Adjust Subcarrier Page 5-9 
Oscillator Frequency 

Requirement: See complete procedure. 

D 4. Check/ Adjust Subcarrier Amplitude Page 5-10 

Requirement: 2 volts peak to peak within 0.2 V 

D 5. Check Subcarrier Channel Isolation Page 5-11 

Requirement: greater than or equal to 30 dB. 

D 6. Check/ Adjust Luminance Amplifier Gain Page 5-13 

Requirement: Blanking level to peak white (700 mY 
within 1 %). 

D 7. Check/Adjust Sync Amplitude Page 5-14 

Requirement: Blanking level to sync tip (-300 mY 
within 1 %). 

D 8. Check/ Adjust Luminance Amplifier DC 
Balance 

Page 5-15 

Requirement: Blanking level must be at 0 volts with
in 0.1 V. 

D 9. Check Variable APL Amplitudes Page 5-15 

Requirement: 0 to 700 mY in 10 equal increments 
within 2%. 

0 10. Check/ Adjust Chroma Bar Width Page 5-16 

Requirement: Black bar width must be 6.5 p.,s within 
5%. 

D 11. Adjust U and V Modulator Filters 

Requirement: See complete procedure. 

Page 5-19 

D 12. Check/ Adjust U and V Quad Phase and Page 5-20 
Carrier Balance 

Requirement: See complete procedure. 

0 13. Check/Adjust U-V Quad Phase 

Requirement: Colour bars must overlay. 

D 14. Check/Adjust 180° Switcher 

Page 5-20 

Page 5-21 

Requirement: Modulation on U and V axis must be 
within 0.5°. 

D 15. Check Spurious Output 

Requirement: less than 32 mY. 

0 16. Adjust R313, L337 and L354 

Page 5-23 

Page 5-23 

Requirement: Maximum amplitude with minimum 
modulation. 
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0 17. Check/ Adjust Spurious Subcarrier Page 5-25 

Requirement: 4.43 MHz aberration between burst and 
first colour bar must be less than or equal to 32 mY 
peak to peak. 

O 18. Check Chrominance Amplitudes Page 5-26 

Requirements: See complete procedure. 

0 19. Adjust Chrominance Amplitudes 

Requirement: See complete procedure. 

Page 5-29 

0 20. Check/ Adjust Burst Amplitude 

Requirement: V Component 
peak within 3%. 

Requirement: U Component 
peak within 3%. 

Page 5-30 

212mV peak to 

212mV peak to 

Requirement: Burst .............. 300 mY peak to 
peak within 3/'o· 

0 21. Check/Adjust Setup Level Page 5-31 

Requirement: Blanking level to black bar must be 
175 mY within 1%. 

0 22. Check/Adjust Colour Bar Luminance 
level Amplitudes 

Page 5-32 

Requirement: See complete procedure. 

0 23. Check/ Adjust Peak White Risetime and 
Aberrations 

Page 5-33 

Requirement: Risetime, 100 ns within 1 0%; aberra
tions, less than or equal to 2%. 

0 24. Check/ Adjust Staircase Level Amplitudes Page 5-34 

Requirement: 140 mY, +1% between steps, and 700 
mY, within l% from blanking level to fifth step. 

0 25. Check/Adjust Staircase Modulation 
Amplitude 

Page 5-36 

Requirement: Modulation must be present on each 
staircase level; modulation must be 140 mY peak to 
peak within 3%. 

0 26. Check Staircase Modulation Risetime 
and Duration 

Page 5-36 

Requirement: Risetime, 260 ns within 15%; Duration, 
39 fJ.S within 5%. 

0 27. Check/ Adjust Staircase Level Risetime 
and Aberrations 

Page 5-37 

Requirement: Risetime, 260 ns within 15%; aberra
tions, equal to or less than 2%. 

0 28. Check line Sync Risetime Page 5-38 
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Requirement: Risetime must be between 230 ns and 
290 ns. 

0 29. Check Comp Sync Amplitude and 
Outputs 

Page 5-38 

Requirement: Amplitude, 4 volts peak to peak within 
0.2 Volts. 

0 30. Adjust Comp Sync Transient Response Page 5-39 
and Risetime 

Requirement: See complete procedure. 

0 31. Check/ Adjust Output Amplifiers Page 5-39 

Requirement: See complete procedure. 

0 32. Check/ Adjust Horizontal Detail Timing Page 5-42 

Requirement: See complete procdure. 

0 33. Check/ Adjust Luminance to Chrominance Page 5-44 
Delay 

Requirement: Delay, 20 ns or less. 

0 34. Check Chrominance Risetime Page 5-44 

Requirement: Risetime, 260 ns within 10%. 

0 35. Check/ Adjust 4.43 MHz Bandpass Filter Page 5-45 

Requirement: See complete procedure. 

0 36. Check/ Adjust Chrominance Amplifier 
Gain 

Requirement: See complete procedure. 

0 37. Check VITS and Bruch Sequence 

Requirement: See complete procedure. 

0 38. Check Other Signal Outputs 

Page 5-47 

Page 5-49 

Page 5-50 

Requirement: 1.000 MHz . . . . . . volt peak to peak 
within 0.2 V. 

25 Hz . . . . . . . . . . 1 volt within 0.2 V. 
(0 V for ;:.:::;20 ms and 1 V for ;:.:::;20 ms.) 

12.5 Hz . . . . . . . . . . 1 volt within 0.2 V. 
(0 V for ;:.:::;40 ms and 1 V for ;:.:::;40 ms.) 

0 39. Check Instrument Return loss 

Requirement: See complete procedure. 

0 40. Check Diff Gain and Diff Phase 

Page 5-50 

Page 5-53 

Requirement: Diff Gain, less than 0.5%; Diff Phase, 
less than 0.1 °. 

0 41. Check V Axis Phasing Page 5-54 

Requirement: See complete procedure. 
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PERFORMANCE CHECK/CALIBRATION 
PROCEDURE 

General 

The following procedure is arranged in a sequence de
signed for checking or calibration with minimum interaction 
of adjustments and reconnection of equipment. However, 
some adjustments affect the calibration of other circuits with
in the instrument, and it may be necessary to check the oper
ation of other parts of the instrument. When a step interacts 
with others, the steps which need to be checked are noted 
in the "INTERACTION ....... " step. 

NOTE 

If adjustments are made on the power supplies, 
the calibration of the entire instrument must be 
checked. 

Do not preset internal controls unless the instrument has 
been repaired or is known to be seriously out of adjustment. 
If repairs have been made, preset internal controls to mid
range in the affected circuits. 

Steps titled "CHECK .... " or "CHECK/ ADJUST .... " 
are a combined Performance Check and Calibration pro
cedure. When performing a Performance Check only, do not 
do the ADJUST portion of the step. For convenience, the 
actual portion of the steps where an adjustment(s) is made 
are printed in red. Steps titled "ADJUST ...... " are used 
only with a complete Calibration of the instrument. 

NOTE 

The Type R141 A is calibrated in accord with 
Signal specifications per CCIR as fo.llows: 

Y .587G + .299R + .1148 

V .877 (R-Y) 

U .493 (B-Y) 

PAL 

The symbol 0 is used to identify the steps in which an 
adjustment is made. To prevent recalibration of other cir
cuits when performing a partial calibration, readjust only 
if the listed tolerance is not met. However, when perform
ing a complete calibration, best overall performance will be 
provided if each adjustment is made to the exact setting. 

In the following procedure, a test equipment setup picture 
is shown for each major group of adjustments and checks. 
Following each setup picture is a complete list of front-panel 
control settings for the Type Rl41A. To aid in locating in
dividual controls which have been changed during the com
plete Performance Check and/or Calibration, these control 
names are printed in bold type. If only a Partial Perform
ance Check and/or Calibration is performed, start with the 
preceding setup. (All test equipment and connections are 
disconnected.) Type Rl41 A front-panel and rear-panel control 
titles and output connectors are capitalized (e.g., COMP 
SYNC). Internal adjustment titles are initial capitalized only 
(e.g., H Sync Start). Unless stated otherwise, all connections 
are made to the Type R141A front-panel connectors. 

The following procedure uses the equipment and fixtures 
previously listed in this section of the manual. If equipment 
and fixtures are substituted, control settings or test equip
ment setup may need to be altered to meet the requirements 
of the equipment used. 

NOTE 

All waveforms shown in this procedure are ac
tual photographs taken with a Tektronix Oscillo
scope Camera System. 

Preliminary Procedure 

1. (Calibration Procdure only.) Remove the Type R141A 
from any enclosure so as to provide access to all internal 
adjustments and test points, including rear-panel connec
tors. (Exception. See Steps 6, 21, and 39.) 

2. (Calibration Procedure only.) Lay the Type R141 A on 
its side for access to the Power Supply board. 

3. Connect the autotransformer to a suitable power source 
and the Type R141A to the autotransformer output. 

4. Set the autotransformer output voltage to the design 
center voltage for which the Type R141 A LINE VOLTS selector 
switch has been set. 

5. Set the Type R141A POWER switch to ON. Allow at 
least 20 minutes warmup at 25°C, +5°C before checking 
and/or calibrating the instrument to the given accuracy. 

6. Set the Type R141 A and Test Equipment controls as de
scribed following Fig. 5-l. 

NOTES 
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1 X Probe 

Fig. 5.1. 

Type R141 A Controls 

COLOUR BARS 

u Up 

v Up 
y Up 

WHITE REF Up 

AMPLITUDE 75%, 0 SETUP 

MODULATED STAIR CASE 

SUBCARRIER MOD Up 

STEPS Down 

BURST 
u Up 

v Up 

BRUCH SEQ Up 

V AXIS PHASING 90°/270° 

25Hz OFFSET Up 

SYNC Up 

POWER On 

FULL FIELD 

COLOUR BAR/MODU- COLOUR BAR 
LATED STAIRCASE 

AVERAGE PICTURE LEVEL 50 

®! 
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Type Rl41A 

75-ohm BNC 
Coaxial Cables 

Equipment required for steps 1 and 2. 

75-ohm BNC 
Termination 

VERTICAL INSERTION TEST SIGNAL 

FIELD BOTH 

LINE 11/324 

Test Oscilloscope Controls 

Viewing 

Intensity As desired 

Focus As desired 

Astigmatism As desired 

Scale Ilium As desired 

Trace Separation 0 

Time Base A 

Triggering Level Near 0, pushed 

Triggering 

Mode Trig 

Slope 

Coupling DC 

Source Ext 

Time/Cm 20 ,us 

Variable (Time/Cm) Calibrated 

Time Base B Not used 

In 
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Horizontal Display 

Sweep Magnifier 
Single Sweep 

Delay-Time Multiplier 
Horizontal Position 

Vernier (Horizontal Position) 
Power 

Amplitude Calibrator 

Type 1 A5 Controls 

A Input AC-GND-DC 
B Input AC-GND-DC 

Volts/Cm 
Variable (Volts/Cm) 
Display 

Position 

Step Atten Bal 
Comparison Voltage 

Amplitude 

Polarity 

Digital Voltmeter Controls 

Function/Range 

On/Off 

A 
Off 
Normal 

Not used 

Midrange 

Midrange 

On 

Off 

GND 

GND 

.2V 

Cal 

A-Ve 

Midrange 

As is 

0-0 

0 

Volts/150 V 
On 

1. Adjust Regulated Power Supplies 

a. Test equipment is shown in Fig. 5-l. 

0 

b. Connect the digital voltmeter leads between pins Y and 
X on the Type R141A Power Supply board (see Fig. 5-2). 

c. CHECK-Digital voltmeter readout; -15V, +3%. 

d. ADJUST- -15 Volt Adj, R886, (see Fig. 5-2) for -15 
volts. 

e. Disconnect the digital voltmeter lead from pin Y and 
reconnect it to pin AG. 

f. Set the digital voltmeter Function/Range switch to Volts/ 
15V. 

g. CHECK-Digital voltmeter readout; +3.6 V, +3%. 

h. ADJUST-+3.6 V Volt Adj, R8S6 for +3.6 volts. 

i. Disconnect the digital voltmeter lead from pin AG and 
reconnect it to pin AF. 

I· CHECK-Digital voltmeter readout; + 10 V, +3%. 

k. ADJUST- + 10 Volt Adj, R836 for + 10 volts. 

I. Repeat parts b through k. 

m. Disconnect the digital voltmeter leads from pins AF 
and X. 

5-6 

R856 ( + 3.6 V Adjl 

R836 ( + 10 V Adjl 

R886 (- 15 V Ad~jl 

y 

Connect common lead 
of digital voltmeter here. 

Fig. 5-2. Power supply board test point and adjustment locations. 

2. Check Power Supply Regulation and Ripple 

NOTE 

Tolerances for this step are not instrument specifi
tions; rather, they are guides to determine whether 
complete instrument calibration is needed. 

a. From the Type Rl41A COMP VIDEO connector, connect 
a 75 ohm coaxial cable and a 75 ohm termination to the 
Type lAS A Input connector. 

b. From the Type Rl41A rear panel LINE DRIVE connector, 
connect a 75 ohm coaxial cable to the test oscilloscope Time 
Base A Trigger Input connector. 

c. Set the Type lAS A Input AC-GND-DC switch to DC. 

d. Set the test oscilloscope Time Base A Trigger level 
control for a triggered display, and the test oscilloscope 
viewing controls for a sharply focused and well defined dis
play. 

e. Rotate the test oscilloscope Horizontal Position control 
and the Type lAS Position control to center the display on the 
test oscilloscope. 

f. Set the Type lAS Volts/Cm switch to .1 V and the Vari
able (Volts/Cm) control for a display amplitude of 6 em, as 
measured on the test oscilloscope, between peak white and 
the sync tip. 

g. CHECK-Test oscilloscope display; note stability and 
amplitude. 

h. Set the autotransformer output voltage to the lower 
voltage listed for the LINE VOLTS selector position being 
used. 

® 
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i. CHECK-Test oscilloscope display; amplitude and/or 
stability of the display must not have changed from that noted 
in part g. 

j. Set the autotransformer output voltage to the higher 
voltage listed for the LINE VOLTS selector position being 
used. 

k. Repeat part i, then return the autotransformer output 
voltage to the design center voltage listed for the LINE 
VOLTS selector position being used. 

NOTE 

For Performance Check, proceed to Part x. 

I. Set the Type 1 AS A Input AC-GND-DC switch to GND, 
B Input AC-GND-DC switch to AC, Volts/Cm switch to 
10 mV, Variable (Volts/Cm) switch to Cal, and the Display 
switch to Vc-B. 

:m. Set the test oscilloscope Time Base A Time/Cm switch 
to 5 ms and the Triggering Switches to Auto, +, AC, and 
Line. 

Performance Check/Calibration-TY'pe 141A/Rl41A 

n. From the Type 1 AS B Input connector, connect a 1 X 
probe to pin Y (-15 V) on the Type Rl41 A Power Supply 
board (see Fig. 5-2). 

o. CHECK-Test oscilloscope display; amplitude· must be 
:S; 50 mV peak to peak. 

p. Repeat parts (in listed order) h, o, j, and o. 

q. Disconnect the 1 X probe from pin Y and reconnect it 
to pin AF. 

r. Repeat parts o and p. 

s. Disconnect the 1 X probe from pin AF and reconnect 
it to pin AG. 

t. Set the autotransformer output voltage to the design 
center voltage being used. 

u. Set the Type lAS Volts/Cm switch to 20 mV. 

v. CHECK-Test oscilloscope display; amplitude must be 
:S; 100 mV peak to peak. 

w. Repeat parts (in listed order) h, v, j, and v. 

x. Disconnect all test equipment and connections; connect 
the Type Rl41A directly to a suitable power source. 

NOTES 
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Test Oscilloscope 

067-0596-00 

Dig'ital Frequency·.~~!? 
Counter ~ ~ 
- \ 

lOX Probe 75-ohm BNC 
Termination 

Type Rl41A 

75-ohm BNC 
Coaxial Cables 

Fig. 5-3. Equipment required for steps 3 through 5. 

Type R 141 A Controls VERTICAL INSERTION TEST SIGNAL 
COLOUR BARS FIELD BOTH 

u Up LINE 11/324 
v Up 
y Up Test Oscilloscope Controls 

WHITE REF Up Viewing 
AMPLITUDE 75%, 0 SETUP Intensity As desired 

MODULATED STAIRCASE Focus As desired 
SUBCARRIER MOD Up Astigmatism As desired 
STEPS Up Scale Ilium As desired 

BURST Trace Separation 0 
u Up Time Base A v Up 

Triggering Level 0, pushed 
BRUCH SEQ Up 

Triggering 
V AXIS PHASING 90°/270° 

Mode Trig 25Hz OFFSET Up 
SYNC Up Slope 

POWER On Coupling AC 

In 

FULL FIELD Source lnt (Norm) 

COLOUR BAR/MODU- COLOUR BAR Time/Cm .1 p..S 

LATED STAIRCASE Variable (Time/Cm) Calibrated 
AVERAGE PICTURE LEVEL 50 Time Base B Not used 
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Horizontal Display A 

Sweep Magnifier Off 

Single Sweep Normal 

Delay-Time Multiplier As is 

Horizontal Position Midrange 

Vernier (Horizontal Position) Midrange 

Power On 

Amplitude Calibrator Off 

Type 1 AS Controls 

A Input AC-GND-DC DC 

B Input AC-GND-DC GND 

Volts/Cm .5 v 
Variable (Volts/Cm) CAL 

Display A-Ve 

Position Midrange 

Step Atten Bal As is 

Comparison Voltage 

Amplitude 0-0 

Polarity 0 

067-0596-00 Calibration Fixture Controls 

V1 

Range 0 

Volts 0-0-0 

V2 

Range 0 

Volts 0-0-0 

Chopper Frequency As is 

Power On 

Digital Frequency Counter Controls 

Set all controls such that a 4.4336187S MHz signal 2 volts 

peak to peak may be counted. 

NOTE 

To check or adjust the Type R141 A Subcarrier 

Oscillator, an accurate 200 kHz frequency stand

ard or frequency measuring device is required. In 

Europe, a standard frequency such as the Droit

wich 200kHz radio transmission may be used. 

Another method is direct frequency measurement 

with an Electronic Digital Frequency Counter. The 

two methods are described below. 

3A. Check/ Adjust Subcarrier Oscillator 
Frequency 

a. Test equipment is shown in Fig. S-3. 

0 

b. From the Type R141A SUBCARRIER connector, connect 

a 7S ohm coaxial cable and a 7S ohm termination to the 

Digital Frequency Counter Input connector. 

c. CHECK-Digital frequency counter readout; 4.4336187S 

MHz, +S Hz. 

® 
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C105 

Fig. 5-4. Subcarrier Output board; oscillator adjustment location. 

NOTE 

Parts d through f apply only as a calibration pro

cedure. Proceed to part g for performance check. 

g. Disconnect the 7S ohm coaxial cable and the 7S ohm 

termination. 

38. (Alternate Procedure) Check/ Adjust 0 
Subcarrier Oscillator Frequency 

a. Trigger the test oscilloscope externally from the stand

ard frequency source. 

b. From the Type R141 A rear-panel 1.000 MHz REF FREQ 

connector, connect a 75 ohm coaxial cable and a 7S ohm 

termination to the Type 1 AS A Input connector. 

c. Set the Type lAS controls and switches for a display 

amplitude of approximately S em using DC coupling. 

d. Set the test oscilloscope Time/Cm switch to .1 fLS. 

e. CHECK-Test oscilloscope display; display must not 

drift left or right across the test oscilloscope graticule. 
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VOM 

_____ Negative 

Lead 

Positive Lead 

Fig. 5~5. Subcarrier Output board test point and adjustment locations. 

NOTE 

When the 1 MHz oscillator is exactly 1.00000 MHz 
(no drift) the subcarrier oscillator frequency will 
be 4.43361875 MHz. 

g. Disconnect all test equipment and reset the Test Oscil
loscope and Type lAS switches and controls as listed follow
ing Fig. 5-3. 

4. Check/ Adjust Subcarrier Amplitude 0 
a. Test equipment is shown in Fig. 5-3. 

b. From the Type Rl41A SUBCARRIER connector, connect a 
75 ohm coaxial cable and a 75 ohm termination to the Type 
1 AS A Input connector. 

c. Set the test oscilloscope Triggering Level control for 
a triggered display. 

d. CHECK-Test oscilloscope display; amplitude of 4.43 
MHz signal must be 2 volts peak to peak, within 0.2 V. 

NOTE 

Parts e through n apply only as a calibration pro
cedure. Proceed to part o for performance check. 

5-10 

e. Disconnect the 75 ohm coaxial cable from the Type 
Rl41 A SUBCARRIER connector. 

f. Set the Type 1 AS A Input AC-GND-DC switch to GND, 
B Input AC-GND-DC switch to AC, Display switch to Vc-B, 
and the Volts/Cm switch to .2 V. 

g. Connect a lOX probe from the Type lAS B Input con
nector to TP117 on the Subcarrier Output board (see Fig. 
5-5). 

h. CHECK-Test oscilloscope display; amplitude must be 
at least 5 volts peak to peak. 

NOTE 

If the peak to peak voltage of the display at 
TP117 is less than 5 volts, a new value of Cl18 
(see Fig. 5-5) must be selected until the require
ment of part h is obtained. 

i. Remove the lOX probe from TP117 and the Type lAS. 
Then, reset the Type lAS controls as listed following Fig. 5-3. 

j. Connect the VOM between TP131 and TP132 on the 
Subcarrier Output board as shown in Fig. 5-5. 

I. Disconnect the VOM from TP131 and TP132. 

® 



m. Reconnect the 7S ohm coaxial cable disconnected in 
part e to the Type Rl41 A SUBCARRIER connector. 

n. Set the Type 1 AS Volts/Cm switch to .5 V, Display 
Switch to A-Ve and the A Input AC-GND-DC switch to DC, 
then repeat parts c and d. 

o. Disconnect the 7S ohm coaxial cable from the Type 
Rl41A SUBCARRIER connector and reconnect it to the Type 
Rl41 A rear-panel upper COLOUR SUBCARRIER connector. 

p. Repeat parts c and d. 

q. Disconnect the 75 ohm coaxial cable from the Type 
Rl41 A rear-panel upper COLOUR SUBCARRIER connector 
and reconnect it to the lower COLOUR SUBCARRIER con
nector. 

r. Repeat parts c and d. 

s. Test equipment remains connected. 

5. Check Subcarrier Channel Isolation 

a. From the 067-0596-00 calibration fixture Chopped Out
put connector, connect a 75 ohm coaxial cable to the Type 
1 AS B Input connector. 

b. Disconnect the 75 ohm coaxial cable from the Type 
R141A rear-panel lower COLOUR SUBCARRIER connector 
and reconnect it to the Type Rl41A SUBCARRIER connector. 

c. Set the test oscilloscope Triggering Level control to 0, 
Triggering Mode switch to Auto Stability, Triggering Slope 
switch to +,and the Time/Cm switch to 50 fLS. 

d. Set the Type lAS B Input AC-GND-DC switch to DC, 
and rotate the Position control to align the bottom of the 
display with the center graticule line on the test oscilloscope. 

e. Set the Type 1 AS Display switch to A-B. 

f. Set the 067-0S96-00 calibration fixture V2 Volts con
trol for a dial setting of approximately 2-5-0 and the V 2 

Range switch to + 11 V. 

NOTE 

The test oscilloscope displays will be separated by 
approximately % em. 

g. Rotate the Type lAS Position control to center the dis
tance between the two displays equal distance above and 
below the center graticule line on the test oscilloscope. 

h. Rotate the 067-0596-00 calibration fixture V2 Volts con
trol until the displays just coincide. (When the top of the 
bottom display just meets the bottom of the top display.} 

Performance Check/ Ca,libration-TY'pe 141 A/R141 A 

i. Note and record the 067-0S96-00 calibration fixture V2 

Volts control dial setting. 

j. Using a screwdriver, short the center conductors of the 
Type Rl41 A rear-panel (upper and lower} COLOUR SUB
CARRIER connectors to gcound. (The short remains connected 
for parts k and 1.} 

k. Repeat part h. 

I. Note and record the 067-0S96-00 calibration fixture V2 

Volts control dial setting. 

m. Remove the short connected in part j. 

n. Set the Type 1 AS A and B Input AC-GND-DC switches 
to GND, and the Volts/Cm switch to 1 V. 

o. Disconnect the 7S ohm termination from the Type lAS 
A Input connector. Do not remove the 7S ohm coaxial cable 
from the Type Rl41A SUBCARRIER connector or the termina
tion from the 7S ohm coaxial cable. 

p. From the Type Rl41A rear-panel (upper or lower} COL
OUR SUBCARRIER connector, connect a 75 ohm coaxial cable 
to the Type lAS A Input connector. 

q. Set the Type 1 AS A Input AC-GND-DC switch to DC, and 
rotate the Position control to align the bottom of the display 
to the center graticule line on the test oscilloscope. 

r. Set the 067-0596-00 calibration fixture V 2 Volts con
trol for a dial setting of approximately 4-7-S. 

s. Set the Type 1 AS B Input AC-GND-DC switch to DC, 
Volts/Cm switch to .S V. Then rotate the Position control to 
center the distance between the two displays equal dis
tances above and below the center graticule line on the test 
oscilloscope. 

t. Repeat part h. 

u. Note and record the 067-0S96-00 calibration fixture V 2 

Volts control dial setting. 

v. Set the Type lAS A and B Input AC-GND-DC switches 
to GND and rotate the Position control to midrange. 

w. Disconnect all test equipment and connections. 

x. CHECK-Channel Isolation; ratio of voltage noted in 
part u to the difference of voltage noted in parts I and i 
must be at least 31.6 (30 dB}. 

Channel isolation 

NOTES 
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067-0596-00 

Type R141 A Controls 

COLOUR BARS 

u 
v 
y 

WHITE REF 

AMPLITUDE 

MODULATED STAIRCASE 
SUBCARRIER MOD 
STEPS 

BURST 

u 
v 
BRUCH SEQ 

V AXIS PHASING 
25Hz OFFSET 
SYNC 
POWER 
FULL FIELD 

COLOUR BAR/ MODU-
LA TED STAIRCASE 
AVERAGE PICTURE 
LEVEL 
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Test Oscilloscope 

<C 
~''~\ /" 

75-ohm BNC Coaxial Cables 

Fig. 5-6. Test equipment required for steps 6 through 10. 

75-ohm I!NC 
Termination 

VERTICAL INSERTION TEST SIGNAL 

FIELD BOTH 

Up LINE 11/324 
Up 

Up Test Oscilloscope Controls 

Up Viewing 

75%, 0 SETUP Intensity As desired 

Focus As desired 
Down Astigmatism As desired 
Down Scale Ilium As desired 

Trace Separation 0 
Up Time Base A 
Up 

Triggering Level 0, pushed Up 
In 

90°/270° Triggering 

Up Mode Trig 
Up Slo'pe 
On Coupling DC 

Source Ext 
VAR APL 

Time/Cm 10 p.S 

87.5 Variable (Time/Cm) Calibrated 

Time Base B Not used 
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Horizontal Display 

Sweep Magnifier 

Single Sweep 

Delay-Time Multiplier 

Horizontal Position 

Vernier {Horizontal Position) 

Power 

Amplitude Calibrator 

Type 1 A5 Controls 

A Input AC-GND-DC 

B Input AC-GND-DC 

Volts/Cm 

Variable. {Volts/Cm) 

Display 

Position 

Step Atten Bal 

Comparison Voltage 

Amplitude 

Polarity 

A 
Off 

Normal 

As is 

Midrange 

Midrange 

On 

Off 

DC 

GND 

.2V 

Cal 

A-Ve 

Midrange 

As is 

0-0 

0 

067-0596-00 Calibration Fixture Controls 

vl 
Range 0 

Volts 0-0-0 

V2 

Range +1.1V 

Volts 2-0-0 

Chopper Frequency As is 

Power On 

6. Check/ Adjust Luminance Amplifier 0 
Gain 

a. Test equipment is shown in Fig. 5-6. 

b. From the Type R141A COMP VIDEO connector, connect 
a 75 ohm coaxial cable and a 75 ohm termination to the 
Type 1 A5 A Input connector. 

-c. From the Type R141A rear-panel LINE DRIVE connector, 
connect a 75 ohm coaxial cable to the test oscilloscope 
Time Base A Trigger Input connector. 

d. Set the Type 1A5 Comparison Voltage Polarity switch 
to + and rotate the Comparison Voltage Amplitude control 
to position the 87.5% APL line of the display to the center 
graticule line on the test oscilloscope. 

e. Set the Type 1 A5 Volts/Cm switch to 10 mV, then rotate 
the Comparison Voltage Amplitude control to reposition the 
87.5% APL line to the center graticule line of the test oscillo
scope. 

f. CHECK-Test oscilloscope display; modulation on the 
87.5% APL line must be 30 mV peak to peak, +20%. 

® 
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Fig. 5-7. Partial Bar Drive and Video Output board showing pin con
nector AH. 

NOTE 

Throughout the Performance Check/C::alibration 
procedure, if only a Performance Check is being 
performed, the Type R141 A top and bottom covers 
should not be removed. To accurately check or 
adjust the luminance Amplifier Gain and VAR 
APL, access to the Type R141 A Bar Drive and Video 
Output board is necessary. Remove the top cover, 
perform steps 6 through 10 and then replace the 
cover. 

g. Set the Type R141A POWER switch to OFF. 

h. Disconnect pin connector AH on the Bar Drive and 
Video Output board {see Fig. 5-7). 

CAUTION 

Place the disconnected lead so that no contact will 
occur between the metal pin connector and the 
chassis. 

i. Set the Type R141A POWER switch to ON. 

j. Set the Type 1 A5 Volts/Cm switch to .2 V, Comparison 
Voltage Polarity switch to 0, and rotate the Position control 
to center the display on the test oscilloscope. 

k. From the 067-0596-00 calibration fixture Chopped Out
put connector, connect a 75 ohm coaxial cable to the Type 
'1A5 B Input connector. 

I. Set the Type 1 A5 B Input AC-GND-DC switch to DC, 
and the Display switch to A-B. 

m. Rotate the test oscilloscope Time Base A Triggering 
Level control for a triggered display. 
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IBI Sync tip of upper display aligned with blanking level 
of lower display. 

Fig. 5-8. Luminance and Sync Amplifiers properly adjusted. 

NOTE 

The test oscilloscope displays will be separated 
by approximately 1 major division. 

n. Rotate the 067-0596-00 calibration fixture V2 Volts 
control to 0-0-0 and note that the displays are superimposed. 

o. Set the 067-0596-00 calibration fixture V2 Volts control 
for a dial setting of 7-0-28 (700 mY). 

NOTE 

For the remainder of the Performance Check/Cali
bration procedure, all dial settings of the 067-
0596-00 calibration fixture Volts dial(s) will in
clude an error factor. See the 067-0596-00 cali
bration fixture operation manual for details. 

p. Observing the test oscilloscope display, rotate the 
067-0596-00 calibration fixture· V2 Volts control until the 
center of the 87.5% Pl line aligns with the blanking level 
as shown in Fig. 5-8A. 

5-14 

Fig. 5-9. Bar Drive and Video Output board adjustment locations. 

q. Set the Type lAS Volts/Cm switch to 10 mY; repeat 
part p. 

r. CHECK-067-0596-00 calibration fixture V 2 Volts con
trol dial setting; dial setting must be between 6-9-58 and 
7-1-00 (700 mY, +1 %). 

s. Rotate the 067-0596-00 calibration fixture V 2 Volts 
control for a dial setting of 7-0-28. 

t. ADJUST-Luminance Gain control, R747, (see Fig. 5-9) 
until the center of the 87.5% APL line aligns with the blank
ing level. 

u. Test equipment remains connected. 

7. Check/ Adjust Sync Amplitude 0 
a. Set the Type 1 AS Volts/Cm switch to .2 V. 

b. Set the 067-0596-00 calibration fixture V2 Range switch 
to -1.1 V and rotate the V 2 Volts control for a dial setting 
of 3-0-10 (-300 mY). 

•c. Observing the test oscilloscope display, rotate the 067-
0596-00 calibration fixture V 2 Volts control until the sync tip 
of the upper display just aligns with the blanking level of the 
lower display (see Fig. 5-88). 

d. Set the Type lAS Volts/Cm switch to 10 mY; repeat 
part c. 

e. CHECK-067-0596-00 calibration fixture V2 Volts con
trol dial setting; dial setting must be between 2-9-80 and 
3-0-40 (-300 mY, + 1 %). 

f. Set the 067-0596-00 calibration fixture V2 Volts control 
for a dial setting of 3-0-10. 
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Fig. 5-10. Staircase board adjustment location. 

g. ADJUST-Sync Amplifier control/ R551 1 (see Fig. 5-10) 
until the sync tip of the upper display just aligns with the 
blanking level of the lower display. 

h. Test equipment remains connected. 

8. Check/ Adjust Luminance Amplifier 0 
DC Balance 

a. Set the Type lAS A and B Input AC-GND-DC switches 
to GND and the Volts/Cm switch to .2 V. 

b. Rotate the Type 1 AS Position control to position the 
trace to the center graticule line on the test oscilloscope. 

c. Set the Type lAS A Input AC-GND-DC switch to DC. 

d. CHECK-Test Oscilloscope display; blanking level of 
the display must be within 0.1 volt of the reference estab
lished in part b of this step. 

e. ADJUST-luminance DC Bal control/ R7301 (see Fig. 5-9) 
until the blanking level of the display exactly coincides with 
the reference established in part b of this step. 

f. INTERACTION-Repeat steps 61 71 and 8a through Be. 

g. Test equipment remains connected. 

9. Check Variable APL Amplitude 

a. Set the Type Rl41A FULL FIELD APL Switch to 12.5. 

b. Set the 067-0596-00 calibration fixture V 2 Volts con
trols to 0-0-0. 

c. Set the Type lAS B Input AC-GND-DC switch to DCr 
Volt/Cm switch to 10 mV1 and rotate the Position control 
to position the blanking level of the display to the center 
graticule line on the test oscilloscope. 

Performance Check/Calibration-Type 141A/R141A 

Fig. 5-11. Typical display with APL line superimposed on the blank
ing level to check APL amplitudes. 

d. Set the 067-0596-00 calibration fixture V 2 Volts con
trol to approximately 0-7-0 and check that the V1 Range 
switch is set to 0. 

e. Set the Type Rl41A FULL FIELD APL switch to 20. 

f. Set the Type 1 AS Position control fully counterclock
wise. 

g. Observing the test oscilloscope display/ rotate the 
067-0596-00 calibration fixture V2 Volts control until the 
blanking level is superimposed on the 20% APL line as 
shown in Fig. 5-11. 

h. CHECK-067-0596-00 calibration fixture V2 Volts con
trol dial setting; dial setting must be between 0-6-87 and 
0-7-16 (70 mV1 +2%). 

i. Set the 067-0596-00 calibration fixture V2 Range switch 
to Or V 1 Range switch to + 1.1 V and V 1 Volts control to 
approximately 0-7-0. 

j. Set the Type 1 AS Position control to approximately 
midrange. 

k. Observing the test oscilloscope display/ rotate the 067-
0596-00 calibration fixture V1 Volts control until the APL 
line (as indicated by the APL switch setting) is superimposed 
on the blanking level as shown in Fig. 5-11. 

I. Set the Type Rl41 A FULL FIELD APL switch to 27.5. 

m. Rotate the Type lAS Position control fully counter
clockwise. 

n. Set the 067-0596-00 calibration fixture V2 Range switch 
to -1.1 V. 

o. Observing the test oscilloscope display/ rotate the 067-
0596-00 calibration fixture V2 Volts control until the blanking 
level is superimposed on the APL line. 

p. CHECK-067-0596-00 calibration fixture V 2 Volts con
trol dial setting; dial setting must be between 0-6-87 and 
0-7-16 (70 mV1 +2%). 

q. Set the 067-0596-00 calibration fixture V 2 Range switch 
to 0 and the V 1 Volts control to approximately 1-4-0. 
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TABLE 5-1 

Set APL Type 1A5 067-0596-00 Calibration Fixture Repeat 
switch to: Position Y1 Range 

control: 

NC2 Midrange +1.1 v 
42.5 ccw NC 
NC Midrange NC 
50 ccw NC 
NC Midrange NC 
57.5 ccw NC 
NC Midrange NC 
65 ccw NC 
NC Midrange NC 
72.5 ccw NC 
NC Midrange NC 
80 ccw NC 
NC Midrange NC 
87.5 ccw NC 

2NC - No change from previous setting. 

Pin Connedor "H" 

Pin Connector "K" 

Fig. 5-12. Horiz Detail Timing board adjustment and pin connector 
locations. 
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Y2 Range Y1 Volts part: 

0 ::::::2-1-0 k 
-1.1 v NC o and p 

0 ::::::2-8-0 k 
-1.1 v NC o and p 

0 ::::::3-5-0 k 
-1.1 v NC o and p 

0 ::=:::4-2-0 k 
-1.1 v NC o and p 

0 ::::::4-9-0 k 
-1.1 v NC o and p 

0 ::::::5-6-0 k 
-1.1 v NC o and p 

0 ::::::6-3-0 k 
-1.1 v NC o and p 

r. Rotate the Type 1 A5 Position control to approximately 
midrange. 

s. Repeat part k. 

t. Set the Type R141 A FULL Fl ELD APL switch to 35. 

u. Repeat parts m, n, o, and p. 

v. Using the procedure just described for checking the 
12.5, 20, and 27.5% APL switch settings, Fig. 5-11, check Cill 
remaining settings of the Type R141 A FULL FIELD APL switch 
listed in Table 5-1. 

NOTE 

Steps 6, 7, 8, and 9 must be repeated if any of 
the above checks are not within listed tolerance. 

w. Set the Type lAS Volts/Cm switch to .2V, Display 
switch to A-Ve, and rotate the Position control to center the 
display on the test oscilloscope. 

x. Test equipment remains connected. 

y. Set the Type R141A POWER switch off. 

z. Reconnect pin connector "AH" disconnected in step 6 
part f. 

1 0. Check/ Adjust Chroma Bar Width 0 
a. Disconnect pin connector "K" on the Type R141A Horiz 

timing board and reconnect it to pin "H" (see Fig. 5-12). 

b. Set the Type R141A COLOUR BAR AMPLITUDE switch 
to 75%-25% SETUP, FULL FIELD COLOUR BAR/MODULATED 
STAIR CASE switch to COLOUR BAR and the POWER switch 
ON. 

® 



Fig. 5-13. Black bar width properly adjusted. 

i 

l 

® 
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c. Set the test oscilloscope Horizontal Display Sweep 
Magnifier switch to X 1 0, then rotate the Horizontal Position 
control to position the start of the black bar on a major 
graticule line as shown in Fig. 5-13. 

d. CHECK-Test oscilloscope display; black bar width must 
be 6.5 p.s within 5%. 

e. ADJUST-Bar Width control, L404, (see Fig. 5-12) for 
a black bar width of 6.5 p.s. 

f. Set the Type R141A POWER switch OFF; Disconnect pin 
connector "H" and reconnect it to pin "K", then replace the 
top cover removed in step 6 part f. 

g. Disconnect all test equipment and connections. 

NOTES 
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I 
Voltage Step Up 

Termination 

Type R141A Controls 

COlOUR BARS 

u 
v 
y 

WHITE REF 
AMPLITUDE 

MODUlATED STAIRCASE 

SUBCARRIER MOD 

STEPS 

BURST 

u 
v 
BRUCH SEQ 

V AXIS PHASING 
25Hz OFFSET 

SYNC 
POWER 
FUll FIElD 

COlOUR BAR/MODU
lATED STAIR CASE 
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Test Oscilloscope 

75-ohm BNC 
Termination 

lOX Probe 

Fig. 5-14. Test equipment required for steps 11 through 16. 

AVERAGE PICTURE 
LEVEL 

12.5 

Up 
VERTICAl INSERTION TEST SIGNAl 

Up 
FIElD BOTH 

Up 
liNE 11/324 

Up Test Oscillosco~e Controls 

75%, 0% SETUP Viewing 
Intensity As desired 

Up Focus As desired 

Up Astigmatism As desired 
Scale Ilium As desired 

Up Trace Separation 0 

Up Time Base A 

Up Triggering level 0, pushed in 

90°/270° Triggering 

Up Mode Trig 

Up Slope 

On Coupling DC 

Source Ext 

COlOUR BAR Time/Cm 10 p.s 

Variable (Time/Cm) Calibrated 
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Time Base B 

Horizontal Display 

Sweep Magnifier 

Single Sweep 

Delay-Time Multiplier 

Horizontal position 

Vernier {Horizontal Position) 

Power 
Amplitude Calibrator 

Type 1 AS Controls 

A Input AC-GND-DC 

B Input AC-GND-DC 

Volts/Cm 

Variable {Volts/Cm) 

Display 

Position 

Step Atten Bal 

Comparison Voltage 

Amplitude 

Polarity 

Not used 

A 
Off 

Normal 

As is 
Midrange 

Midrange 

On 

Off 

AC 

GND 

5mV 

Cal 

A-Ve 
Midrange 

As is 

0-0 

0 

Type R520 PAL Vectorscope Controls 

Signal Selector 

Channel A 

100%-7S%-Max Gain 

Gain 

Phase 

A Cal 
B Cal 
cp Ref 

Channel 8 

Function Selector 

Intensity 

Luminance Gain 

Scale Ilium 

Display 

Calibrated Phase 

Power 
Quad Phase 

Gain Bal 

Horiz Position Clamp 

Beam Rotate 

Vert Position Clamp 

Focus 
Field 
Vert Position 

Burst Flag 

Sync 
Horiz Position 

® 

CH A, Acp, Full Field 

7S% 
Cal 
As is 

As is 
As is 

Burst 
Not used 

Vector PAL 

As desired 

Cal 
As desired 

Both 

0 

On 

As 1s 
As is 

As is 
As is 

As is 
As desired 

As is 
As is 
lnt 

As is 
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.lUP'' Boll 

TYPE141 f 
Q640 L646 [ U-V Quad Phase J roR \ " 

T s1oc~;:;·oo 

Fig. 5-1 5. U and V Modulator board adjustment and test point 
locations. 

11. Adjust U and V Modulator Filters 0 

a. Test equipment is shown in Fig. S-14. 

b. Connect a proper compensated lOX probe to the Type 
1 AS A Input connector. 

c. From tlie Type Rl41 A rear-panel LINE DRIVE connector, 
connect a 7S ohm coaxial cable to the test oscilloscope Time 
Base A Trigger Input connector. 

d. Connect the lOX probe tip to TP612 on the Type Rl41A 
U and V Modulator board; see Fig. S-lS. 

e. Set the test oscilloscope Time Base A Triggering Level 
control for a triggered display. 

f. ADJUST- + U Filter, L611, {see Fig. S-15) for optimum 
square corner on the leading edges of the display as shown 
in Fig. S-16A. 

g. Disconnect the lOX probe from TP612 and reconnect it 
to TP622. 

h. ADJUST- -U Filter, L621, for optimum square corner 
on the leading edges of the display as shown in Fig. S-16B. 

i. Disconnect the 10 X probe from TP622 and reconnect it 
to TP662. 

j. Set the Type 1 AS Volts/Cm switch to 10 mV. 
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(D) - V Filter waveform. ITP672) 

Fig. 5-16. Typical + U, - U, + V, and - V Filter waveforms. 
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squore con~er 
5-16(. 

I. Disconnect the 10 X probe from TP662 and reconnt it 
to TP672. 

ADJUST--- --V squcne corner 
on the 5-1 

n. Disconn~ct the lOX probe from TP672 and the Type lAS 
A Input connector. 

o. Test equipment remains connected. 

12. Check/ Adjust U and V Quad Phase 0 
and Carrier Balance 

a. Set the Type lAS Volts/Cm switch to .2 V and the A 
Input AC-GND-DC switch to DC. 

b. From the Type Rl41 A COMP VIDEO connector, connect 
a 75 ohm coaxial cable and a 75 ohm termination to the 
Type lAS A Input connector. 

c. Set the test oscilloscope Variable (Time/Cm) control 
for a display as shown in Fig. 5-17 A. 

d. Set the Type lAS Volts/Cm switch to 2 mV and rotate 
the Position control to position the blanking level of the 
display to the center graticule line on the test oscilloscope. 

e. CHECK-Test oscilloscope display; amplitude of chro
minance on the blanking level must be less than or equal to 
2.5 mV peak to peak, and equal on every line (see Fig. 5-178). 

I' u 

R675; U Corr!er Bai con~rc{. 
5~ 15) -for a chrorninance on H:e 

or 205 rnV i·o 

NOTE 

C678, C628, R675, and R625 adjustments interact. 
Repeat the adjustments several times to obtain an 
absolute minimum. 

g. Disconnect the 75 ohm termination from the Type 1 AS 
A Input connector and the 75 ohm coaxial cable from the 
75 ohm termination. 

h. Test equipment remains connected. 

13. Check/ Adjust U-V Quad Phase 0 
a. From the Type lAS A Input connector, connect the 

011-0109-00 Voltage Step Up Termination and the 75 ohm 
coaxial cable disconnected in Step 12g. 

b. Set the Type lAS Volts/Cm switch to 50 mV, Compari
son Voltage Polarity switch to +, and rotate the Compari
son Voltage Amplitude control to position the center portion 
of the display to the center graticule line on the test oscillo
scope. 

c. Set the test oscilloscope Time Base A Variable (Time/ 
Cm) control for a display as shown in Fig. 5-18A. 
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(81 Quad Bal and Carrier Bal controls properly adjusted. 

Fig. 5-17. Typical displays to check or adjust Quad phase and Car
rier Balance. 

d. Rotate the Type lAS Comparison Voltage Amplitude 
control to position the positive peaks of the display as shown 
in Fig. S-188. 

e. CHECK-Test oscilloscope displayi top portions of each 
individual colour bar must overlay. (See Fig. S-lBC for 
improper colour bar overlay.) 

f. ADJUST-U-V Quad Phase control, L646, (see Fig. S-lS) 
until the colour bars overlay. 

NOTE 

It may be necessary to rotate the test oscilloscope 
Time Base A Variable (Time/Cm) control to dis

. play more than two complete lines of video until 
the display intensity suddenly brightens in order to 
see the effect of adjusting l646. 

g. Set the Type lAS Comparison Voltage Polarity switch 
to-. 

h. Repeat parts e and f, using the negative peaks of the 
display. 

i. Test equipment remains connected. 

® 
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!CI U-V Quad Phase control misadjusted. 

Fig. 5-18. Typical displays showing correct and incorrect adjustment 
of the U-V Quad Phase control. !Using Voltage Step Up Termination.) 

14. Check/ Adjust 180° Switcher 0 
a. Connect a 7S ohm end-line termination to the Type RS20 

PAL Channel A Jl2 connector. 

b. From the Type Rl41A rear-panel COMP VIDEO con
nector, connect a 7S ohm coaxial cable to the Type RS20 
PAL Channel A Jl connector. 
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(8) Vectorscope display with V Axis modulations. 

(Cl 180° Switcher misadjusted. Photograph was double exposed (D) Vectorscope display with U Axis modulation. 
to show both U and V modulation. 

Fig. 5-19. Typical Vectorscope displays to check or adjust the 180° Switcher. 

c. Rotate the Type R520 PAL Vectorscope A Phase con
trol to align the small vector (located between the burst 
vectors, as viewed on the Type R520 PAL vector graticule) 
with the 0°/180° axis of the vector graticule as shown in 
Fig. 5-19A. 

d. Set the Type R141 A COLOUR BAR U switch down. 

e. CHECK-Type R520 PAL Vectorscope display; dots must 
overlay as shown in Fig. 5-19B within 0.5°. Also, the dots 
must lie along the V axis within 0.5 o. (See Fig. 5-19C for 
improper display.) 

5-22 

NOTE 

Use the Type R520 PAL Vectorscope Calibrated 
Phase dial to measure the error, if any. 

f. Set the Type R141A COLOUR BAR U switch up and V 
switch down. 

g. CHECK-Type R520 PAL Vectorscope display; dots 
must overlay as shown in Fig. 5-190 within 0.5°. Also, the 
dots must lie along the U axis within 0.5°. 
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Fig. 5-20. Horiz Colour; Lock board adjustment and test point lo
cations. 

NOTE 

The adjustment of C645 must be made with either 
the Type Rl41A COLOUR BAR U or V switch down, 
but not both, then repeated with the opposite 
switch down. 

i. Disconnect the 75 ohm coaxial cable from the Type 
Rl41A rear-panel COMP VIDEO connector. 

j. Test equipment remains connected. 

15. Check Spurious Output 

a. Check that or set the Type Rl41 A COLOUR BAR U and 
V switches up. 

b. Disconnect the 011-0109-00 Voltage Step Up Termina
tion from the Type lAS A Input connector and the 75 ohm 
coaxial cable from the 011-0109-00 Voltage Step Up Termina
tion; connect a 75 ohm termination to the Type 1 AS A Input 
connector and the 75 ohm coaxial cable to the 75 ohm term
ination. 

·c. Set the Type 1 AS Comparison Voltage Polarity switch 
to 0, Volts/Cm switch to .2 V, and rotate the Position con
trol to position the bottom of the display (sync tip) to the 
center graticule line on the test oscilloscope. 
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d. Rotate the test oscilloscope Horizontdl Position con
trol to position the sync tip to the center graticule line on the 
test oscilloscope. 

e. Set the Type lAS Comparison Voltage Polarity switch 
to -, Volts/Cm switch to 10 mV and rotate the Comparison 
Voltage Amplitude control to position the display (sync tip) 
to the center graticule line on the test oscilloscope. 

f. Set the test oscilloscope Horizontal Display Sweep 
Magnifier switch to X 10. 

g. CHECK-Test oscilloscope display; aberrations near cen
ter of sync tip must be less than 32 mV peak to peak. 

h. Set the test oscilloscope Variable (Time/Cm) control 
to Calibrated and the Horizontal Display Sweep Magnifier 
switch to off. 

i. Set the Type lAS Comparison Voltage Polarity switch 
to 0. 

j. Disconnect the 75 ohm coaxial cable from the Type 
Rl41A COMP VIDEO connector and the 75 ohm termination 
from the Type 1 AS A Input connector. 

k. Test equipment remains connected. 

16. Adjust R313, L337 and L354 0 
a. Connect a lOX probe to the Type lAS A Input connec

tor. 

b. Connect the lOX probe to TP355 on the Type Rl41A 
Horiz Colour Lock board (see Fig. 5-20). 

c. Set the Type lAS Volts/Cm switch to 50 mV. 

d. Set the test oscilloscope Time Base A Triggering Source 
switch to lnt, Mode Switch to Auto and rotate the Type lAS 
Position control to center the display on the test oscilloscope 
graticule. 

e. ADJUST-25Hz Filter control, R313; 4.43 MHz Offset 
Filter adjustment, L354, (see Fig. 5-20) for maximum signal 
amplitude as measured on the test oscilloscope. 

NOTE 

Due to a long time constant involving R313, the 
effects of adjusting R313 will be slow as observed 
on the test oscilloscope. 

f. Set the test oscilloscope Time Base A Time/Cm switch 
to 10 ms. 

g. ADJUST-90° Phase adjustment, L337, (see Fig. 5-20) 
for minimum modulation of the display. 

h. Set the test oscilloscope Time Base A Time/Cm switch to 
10 p..s. 

1. Repeat parts e through g. 

j. Disconnect all test equipment and connections. 
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Test Oscilloscope 

~\-
is-ohm ~ BNC Termination 

Fig. 5-21. Test equipment required for steps 17 through 31. 

Type R141 A Controls AVERAGE PICTURE 12.5 

COLOUR BARS 
LEVEL 

VERTICAL INSERTION TEST SIGNAL 
u Up FIELD BOTH 
v Up LINE 11/324 
y Down 

WHITE REF Up Test Oscilloscope Controls 

AMPLITUDE 75%, 0 SETUP Viewing 
MODULATED STAIRCASE Intensity As desired 

SUBCARRIER MOD Down Focus As desired 

STEPS Down Astigmatism As desired 

BURST Scale Ilium As desired 

u Up Trace Separation 0 

v Up 
Time Base A 

BRUCH SEQ Up 
Triggering Level cw, pushed in 
Triggering 

V AXIS PHASING 90"/270" Mode Auto 
25Hz OFFSET Up Slope + 
SYNC Up Coupling AC 
POWER On Source Norm 
FULL FIELD Time/Cm 2 p.S 

COLOUR BAR/MODU- COLOUR BAR Variable (Time/Cm) Calibrated 

LATED STAIRCASE Time Base B 

5-24 ® 



r 
f~ 

f 

L 
l 

Triggering Level 0, pushed in 

Triggering 

Mode Trig 

Slope 

Coupling DC 

Source Ext 

Time/Cm 20 p.S 

Variable !Time/Cm) Calibrated 

Horizontal Display B lntens By 'A' 

Sweep Magnifier Off 

Single Sweep Normal 

Delay-Time Multiplier 6-30 

Horizontal Position Midrange 

Vernier (Horizontal Position) Midrange 

Power On 

Amplitude Calibrator Off 

Type 1 AS Controls 

A Input AC-GND-DC DC 

B Input AC-GND-DC GND 

Volts/Cm .2V 

Variable (Volts/Cm) Cal 

Display A-Ve 

Position Midrange 

Step Atten Bal As is 

Comparison Voltage 

Amplitude 0-0 

Polarity 0 

067-0596-00 Calibration Fixture Controls 

V1 
Range 0 

Volts 0-0-0 

V2 
Range 0 

Volts 0-0-0 
Chopper Frequency As is 

Power On 

17. Check/ Adjust Spurious Subcarrier 0 
a. Test equipment is shown in Fig. S-21. 

b. From the Type Rl41A COMP VIDEO connector, connect 
a 7S ohm coaxial cable and a 7S ohm termination to the 
Type lAS A Input connector. 

Performance Check/CaUbration-Type 141A/R141A 

IBI C770 and C787 properly adjusted. 

Fig. 5-22. Typical test oscilloscope display using A Dly'd function 
as a form of magnification. 

c. From the Type Rl41A rear-panel LINE DRIVE connec
tor, connect a 7S ohm coaxial cable to the test oscilloscope 
Time Base B Trigger Input connector. 

d. Rotate the test oscillos.cope Viewing controls so that 
the normal and intensified display may be observed. 

e. Observing the test oscilloscope display; rotate the 
Delay-Time Multiplier control so that sync, burst, and part 
of the first colour bar are intensified as shown in Fig. S-22A. 

f. Set the test oscilloscope Horizontal Display switch to 
A Dly'd. 

g. Set the Type lAS Volts/Cm switch to 10 mY. 

h. CHECK-Test oscilloscope display; 4.43 MHz aberration 
on the display between burst and the first colour bar must be 
less than or equal to 32 mV peak to peak (see Fig. S-228). 
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Fig. 5~23. Bar Drive and Video Output board adjustment locations. 

i. ADJUST-C770 and C787 (see Fig. S-23) for minimum 
aberration (32 mY or less). 

NOTE 
If greater than 32 mV peak to peak, readjust 
L621 and L671 (see Fig. 5-15} for 32 mV peak 
to peak. 

j. Test equipment remains connected. 

18. Check Chrominance Amplitudes 

a. Set the Type lAS Volts/Cm switch to .2 V and the Type 
Rl41A COlOUR BAR Y switch up. 

b. Set the test oscilloscope Horizontal Display switch to 
B lntens By 'A' and the Time Base A Time/Cm switch to 1 fLS. 

c. Set the test oscilloscope Delay-Time Multiplier control 
so that peak white is intensified as shown in Fig. S-24A. 

d. Set the test oscilloscope Horizontal Display switch to 
A Dly'd. 

e. Set the Type lAS Volts/Cm switch to 2 mY, Compari
son Voltage Polarity switch to +,and rotate the Comparison 
Voltage Amplitude control to position the intensified portion 
of the display on the test oscilloscope graticule. 

.f. CHECK-Test oscilloscope display; chrominance on 
peak white must be 2.S mY peak to peak or less (see Fig. 5-
24B). 

NOTE 

If part f is not within the listed tolerance, or if any 
of the following checks are not within the stated 
tolerance, proceed to Step 19. 
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ICI Colour bar chrominance signal with red intensified. 

Fig. 5-24. Typical test oscilloscope displays showing location of 
colour signal components and modulation on peak white. 

g. Set the test oscilloscope Horizontal Display switch 
to B lntens by 'A', and the Time Base A Time/Cm switch to 
.5 fLS. 

h. Set the Type Rl41A COlOUR BAR Y and the 25Hz 
OFFSET switches down. 

i. Set the Type 1 AS Volts/Cm switch to .2 V, Comparison 
Voltage Polarity switch to 0, and rotate the Position control 
to center the display on the test oscilloscope. 
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j. Observing the test oscilloscope display, rotate the 
Delay-Time Multiplier control until the red colour bar is 
intensified as shown in Fig. S-24C. 

k. From the 067-0S96-00 calibration fixture Chopper Out
put connector, connect a 75 ohm coaxial cable to the Type 
lAS B Input connector. 

I. Set the 067-0596-00 calibration fixture V1 Range switch 
to -1.1 V, V2 Range switch to +1.1 V and V1 and V2 Volts 
controls for a dial setting of 3-3-32 each (663.8 mY). 

m. Set the test oscilloscope Horizontal Display switch to 
A Dly'd. 

n. Set the Type lAS Volts/Cm switch to 10 mV, Display 
switch to A-B, B Input AC-GND-DC switch to DC and rotate 
the Position control to position the display on the test oscil
loscope as shown in Fig. S-258. 

o. Observing the test oscilloscope display, rotate the 067-
0S96-00 calibration fixture V2 Volts control until the top of 

r the bottom display just coincides with the bottom of the top 
( display. 

p. CHECK-067-0596-00 calibration fixture V2 Volts con
trol dial setting; dial setting must be between 3-1-32 and 
3-5-32 (663.8 mY, +3"/o). 

q. Using the 067-0596-00 calibration fixture V2 Volts con
trol dial setting obtained in part p, compute and record the 
percentage error, if any, above or below the standard dial 
setting for the red colour bar. 

NOTE 

The percentage error computed in this part will 
be used to determine the error, if any, of the re
maining chrominance amplitudes. For example, 
assume the V2 Volts control dial settings obtained 
in part p was 3-1-32 (3% low) or 3-5-32 (3% 
high). 

Add: V1 and V2 dial readings obtained in part p 

333.2 + 313.2 = 646.4 or 
333.2 + 353.2 = 686.4. 

Add: V1 and V2 Volts control dial settings for the 
standard value of the red color bar 

333.2 + 333.2 = 666.4. 

Subtract: Total dial settings obtained in part p from 
the total dial readings for the red colour bar 

666.4 - 646.4 20.0 low or 
666.4 - 686.4 = 20.0 high. 

"'o of error: 

(20.0) (100) - 3o' I h" h 
666_4 - to ow or 1g . 

r. Set the test oscilloscope Horizontal Display switch to 
B intens By 'A'. 

s. Set the Type 1 AS B Input AC-GND-DC switch to GND, 
Volts/Cm switch to .2 V and rotate the Position control to 
center the display on the test oscilloscope. 

Performance Check/ Calibration-Type 141 A/R141 A 

ICI B-Y chrominance signal with blue intensified. 

Fig. 5-25. R-Y and B-Y chrominance displays. 

t. Observing the test oscilloscope display, rotate the 
Delay-Time Multiplier control until the blue colour bar is 
intensified (see Fig. 5-24C). 

u. Set the 067-0S96-00 calibration fixture V1 and V2 

Volts control for a dial setting of 2-3-62 each (470.5 mY). 

v. Repeat parts m, n, and o. 
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TABLE 5-2 

Colour Intensified 
(See Fig. 5-24C, 067-0596-00 Calibration Fixture 

Tolerance Fig. 5-25AB and 
Fig. 5-25C4 .} V1 Volts V2 Volts Amplitude P-P 
Magenta 3-1-12 3-1-12 620.1 mY Absolute ampli-
Green 3-1-12 3-1-12 620.1 mY tude of all Subcar-
Cyan 3-3-32 3-3-32 663.8 mY rier frequency com-

Yellow 2-3-61 2-3-61 470.5 mY 
ponents (Chromin-
ance, u, and V) 

Blue3 0-5-26 0-5-26 105.0 mY are within 3%. 
Red 3 3-2-41 3-2-41 645.5mV 
Magenta3 2-7-13 2-7-13 540.5 mY 
Green3 2-7-13 2-7-13 540.5 mY 
Cyan3 3-2-41 3-2-41 645.5 mY 
Yellow3 0-5-26 0-5-26 105.0 mY 
Blue4 2-3-01 2-3-01 458.6 mY 
Red4 0-7-76 0-7-76 154.8mV Relative amplitudes 
Magenta4 1-5-24 1-5-24 303.8 mY of all Subcarrier 

Green4 1-5-24 1-5-24 303.8 mY 
frequency compo-
nents are within 

Cyan4 0-7-76 0-7-76 154.8 mY 1% of the red 
Yellow4 2-3-01 2-3-01 458.6 mY chrominance bar. 

'Set the Type R141A COLOUR BAR U switch down IR-YJ. 

•set the Type R141A COLOUR BAR U switch up and the V switch down IB-YJ; set the Type lAS Volts/ 
Cm switch to .1 V. 

w. CHECK--067-0596-00 calibration fixture V2 Volts con
trol dial setting; dial setting for the blue colour bar must 
be within 1 % of that recorded for the red colour bar in 
part q, but in no case must the total error for the blue colour 
bar be greater than 3% above or below the standard dial 
setting. 

NOTE 

Referring back to the example given following 
part q, the percentage error was found to be 
either 3% low or 3% high. With this error, the 
dial reading obtained in part w would have to be 
between 2% and 3% below, or between 2% 
and 3% above, the standard value of the blue 
colour bar. In other words, the V2 Volts control 
dial setting must be between 2-2-29 and 2-2-65 

( 2% to 3% below), or between 2-4-56 and 
2-4-94 (2% to 3% above}. 

x. Using the procedure just described for checking the 
amplitude of the blue colour bar, Fig. 5-24C, Fig. 5-25A, 
B, and C, check each remaining chrominance amplitude 
listed in Table 5-2. 

y. Set the Type R141A COLOUR BAR U and V switches 
up, and the AMPLITUDE switch to 100%, 0 SETUP. 

z. Repeat part i through w for all components listed in 
Table 5-3. 

NOTE 
All values are different, but procedure is identical. 

aa. Test equipment remains connected. 

NOTES 
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TABLE 5-3 

Colour Intensified 067-0596-00 Calibration Fixture Tolerance 
V1 Volts V2 Volts Amplitude P-P 

Red (see Tolerance) 4-4-42 4-4-42 88S-l mV Absolute ampli-
Blue 3-l-S2 3-l-S2 627.3 mV tude of all Subcar-

Magenta 4-l-S2. 4-l-S2 826.8 mV rier frequency com-

Green 4-l-S2 4-l-S2 826.8 mV 
ponents (Chromin-
once, U, and VI 

Cyan 4-4-42 4-4-42 88S.l mV are within 3%. 
Yellow 3-l-S2 3-l-S2 627.3 mV 
Blue5 0-7-02 0-7-02 140.0 mV 
Red 5 8-6-4S 8-6-4S 860.7 mV 
Magenta5 3-6-20 3-6-20 720.7 mV 
Green5 3-6-20 3-6-20 720.7 mV 
Cyan5 8-6-4S 8-6-4S 860.7 mV 
Yellow5 0-7-02 0-7-02 140.0 mV 
Blues 3-0-68 3-0-68 6ll.S mV 
Reds 1-0-31 1-0-31 206.4 mV Relative amplitudes 
Magentas 2-0-33 2-0-33 40S.l mV of all Subcarrier 

Green6 2-0-33 2-0-33 40S.l mV 
frequency compo-
nents are within 

Cyans 1-0-31 1-0-31 206.4 mV 1% of the red 
Yellows 3-0-68 3-0-68 6ll.S mV chrominance bar. 

5Set the Type RI41A COLOUR BAR U switch down IR-YI. 
'Set the Type RI41A COLOUR BAR U switch up and the V switch down IB-Yl; set the Type lAS Volts/ 
Cm switch to .I V. 

19. Adjust Chrominance Amplitudes 0 
a. Set the Type lAS Volts/Cm switch to .2 V and the 

B Input AC-GND-DC switch to GND, and the Polarity switch 
to 0, if necessary. 

b. Set the test oscilloscope Horizontal Display switch to 
B lntens By 'A'. 

c. Set the Type Rl41A COLOUR BAR U, V, WHITE REF 
and AMPLITUDE switches up and the COLOUR BAR Y and 
the 2S Hz OFFSET switches down. 

d. Rotate the Type 1 AS Position control to center the dis
play on the test oscilloscope. 

e. Observing the test oscilloscope display, rotate the 
Delay-Time Multiplier control so that the red colour bar 
is intensified (see Fig. S-24(). 

f. Check that the 067-0S96-00 calibration fixture V1 Range 
switch is set at -1.1 V, V 2 Range switch is set at + 1.1 V, 
then set the V1 and V2 Volts controls for a dial setting of 
3-3-32 each (663.8 mV) then, if necessary, connect a 7S ohm 
coaxial cable from the Chopped Output connector to the 
Type lAS B Input connector. 

g. Set the test oscilloscope Horizontal Display switch to 
A Dly'd. 

h. Set the Type lAS Volts/Cm switch to 10 mV, B Input 
AC-GND-DC switch to DC, Display switch to A-B, if neces
sary, and rotate the Position control to position the display 
as shown in Fig. S-2SB. 

i. ADJUST-Chroma Amp control, R767, (see Fig. S-23) 
until the top of the bottom display just coincides with the 
bottom of the top display. 

NOTE 

Final adjustment of R767 will be performed in 
Step 36. 

j. Repeat part b. 

k. Set the Type lAS Volts/Cm switch to .2V, B Input 
AC-GND-DC switch to GND and the Position control to 
midrange. 

I. Set the Type Rl41A COLOUR BAR U switch down. 
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TABLE 5-4 

Component Intensified 067-0596-00 Calibration Fixture 
(see Fig 5-25A and Amplitude Type Rl41A 

Fig. 5-25C.) V1 Volts V2 Volts ( P-PJ Adjustment 

Red (R-Y) 3-2-41 3-2-41 645.5 mV R784 

Green (R-Y) 2-7-13 2-7-13 540.5mV R786 

Blue7 (B-Y) 2-3-01 2-3-01 458.6 mV R772 

Red 7 (B-Y) 0-7-75 0-7-75 154.7 mV R774 

Green7 (B-Y) 1-5-24 1-5-24 303.8 mV R776 

1Set the Type RI41A COLOUR BAR U switch up and the V switch down; set the Type lAS Volts/Cm 
switch to .I V. 

m. Rotate the Type 1 AS Position control to center the 
display on the test oscilloscope. 

n. Observing the test oscilloscope display, rotate the 
Delay-Time Multiplier control so that the blue component 
of the R-Y signal is intensified as shown in Fig. 5-25A. 

o. Set the 067-0596-00 calibration fixture V1 and V2 Volts 
controls for a dial setting of 0-5-26 each (105.0 mV). 

p. Repeat part g. 

q. Set the Type lAS Volts/Cm switch to 10 mV, B Input 
AC-GND-DC switch to DC and rotate the Position Control 
to position the display as shown in Fig. 5-25B. 

r. ADJUST- R-Y Blue Amp control, R782, (see Fig. 5-23) 
until the top of the bottom display just coincides with the 
bottom of the top display. 

s. Using the procedure just described for adjusting the 
blue component of the R-Y signal (Fig. 5-23 and Fig. 5-25A 
and B, adjust the remaining R-Y components of the chromi
nance signal listed in Table 5-4. 

t. Repeat parts a and b. 

u. Set the Type Rl41A COLOUR BAR Y switch up; set 
the Type 1 AS Comparison Voltage Polarity switch to +, 
Comparison Voltage Amplitude control to 0-0 and the Dis
play switch to A-Ve. 

v. Observing the test oscilloscope display, set the Delay
Time Multiplier control so that peak white is intensified. 

w. Set the Type lAS Volts/Cm switch to 2 mV and rotate 
the Comparison Voltage Amplitude control to position peak 
white within the viewing area of the test oscilloscope grati
cule. 

x. READJUST- R-Y Red Amp control, R784; R-Y Green 
Amp control, R786, for a null of the chroma on peak white. 
(Disregard transients). 

y. Set the Type 1 AS Volts/Cm switch to .2 V, Display 
switch to A-B, and the Comparison Voltage Polarity switch 
to 0. 

z. Repeat part b. 

·s-3o 

aa. Set the Type Rl41 A COLOUR BAR U switch up and 
the COLOUR BAR V and Y switches down. 

ab. Observing the test oscilloscope display, set the Delay
Time Multiplier control such that the blue component of the 
B-Y signal is intensified as shown in Fig. 5-25C. 

ac. Set the 067-0596-00 calibration fixture V1 and V2 
Volts. controls for dial settings of 2-3-01 each (458.6 mV). 

ad. Repeat parts g and· h. 

ae. ADJUST- B-Y Blue Amp control, R772, (see Fig. 5-23) 
until the top of the bottom display just coincides with the 
bottom of the top display. 

af. Using the procedure just described for adjusting the 
blue component of the B-Y signal, Fig. 5-23, and Fig. 5-25B 
and C, adjust the remaining B-Y components of the chro
minance signal listed in Table 5-4. 

ag. Repeat parts (in listed order) a, b, u, v, and w. 

ah. READJUST- B-Y Blue Amp control, R772; B-Y Green 
Amp control, R776, for a null of the chroma on peak white. 
(Disregard transients.) 

ai. Repeat parts y and z. 

aj. Set the Type Rl41A COLOUR BAR V switch up. 

ak. PERFORM STEP 18 BEFORE PROCEEDING TO STEP 
20. 

al. Test equipment remains connected. 

20. Check/ Adjust Burst Amplitude 0 

a. Set the Type R141A BURST U switch and the COLOUR 
BAR U, V, and Y switches down, and the AMPLITUDE switch 
to 75%, 0 SETUP. 

b. Set the test oscilloscope Horizontal Display switch to 
B lntens By 'A'. 

c. Set the Type lAS Volts/Cm switch to .1 V, B Input 
AC-GND-DC switch to GND and rotate the Position control 
to center the display on the test oscilloscope. 
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d. Observing the test oscilloscope display, rotate the 
Delay-Time Multiplier control so that the V component of 
burst is intensified as shown in Fig. 5-26A. 

e. Set the 067-0596-00 calibration fixture V1 and V2 Volts 
controls for a dial setting of 1-0-62 each (212 mV). 

f. Set the test oscilloscope Horizontal Display switch to 
A Dly'd. 

g. Set the Type 1A5 B Input AC-GND-DC switch to DC, 
Volts/Cm switch to 10 mV, and rotate the Position control 
to position the display as shown in Fig. 5-26B. 

h. Observing the test oscilloscope display, rotate the 
067-0596-00 calibration fixture V2 Volts control until the top 
of the bottom display just coincides with the bottom of the 
top display. 

i. CHECK-067-0596-00 calibration fixture V2 Volts con
trol dial settingi dial setting must be between 0-9-68 and 
1-1-57 (212 mV, +3%). 

j. Set the 067-0S96-00 calibration fixture V2 Volts con
trol for a dial setting of 1-0-62. 

k. ADJUST -V Burst Level control, R796, (see Fig. S-23) 
until the top of the bottom display just coincides with the 
bottom of the top display. 

I. Set the Type Rl41A BURST U switch up and the V 
switch down. 

m. Repeat parts h, i and j. 

n. ADJUST-U Burst Level control, R792, (see Fig. S-23) 
until the top of the bottom display just coincides with the 
bottom of the top display. 

o. Set the Type lAS Volts/Cm switch to .1 V and the B 
Input AC-GND-DC switch to GND. 

p. Set the Type Rl41A BURST V switch up. 

q. Rotate the 067-0596-00 calibration fixture V1 and V2 

Volts controls for dial settings of 1-5-0S each (300 mV). 

r. Set the Type lAS Volts/Cm switch to 10 mV and the 
B Input AC-GND-DC switch to DC. 

s. Observing the test oscilloscope display, rotate the 067-
0596-00 calibration fixture V2 Volts control until the top of 
the bottom display just coincides with the bottom of the 
top display. 

t. CHECK-067-0S96-00 calibration fixture V2 Volts con
trol dial settingi dial setting must be between 1-4-55 and 
1-6-04 (300 mV, +3%). 

u. Set the Type lAS Volts/Cm switch to 50 mV and the 
B Input AC-GND-DC switch to GND. 

v. Set the test oscilloscope Horizontal Display switch to 
B lntens by 'A'. 

w. Rotate the Type 1A5 Variable (Volts/Cm) control for 
an amplitude of 5 em, as measured on the test oscilloscope, 
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IBI Burst properly adjusted. 

Fig. 5-26. Typical burst displays obtained when checking or adjusting 
burst amplitude. 

between the positive and negative peaks of that burst in 
the center of the display (e.g., there will be three burst 
packets, one on the left and one on the right, of the burst 
set for exactly 5 em in amplitude). 

x. Set the Type Rl41A 25Hz OFFSET switch up. 

y. CHECK-Test oscilloscope displayi amplitude of burst 
packets to the left and right of that burst exactly 5 em in 
amplitude must be between 97% and 100% of 5 em. 

z. Test equipment remains connected. 

21 . Check/ Adjust Setup Level 0 
NOTE 

Throughout the Performance Check/Calibration 
procedure, if only a Performance check is being 
performed, the Type R141 A top and bottom covers 
are not removed, (Exception, see step 6 and 39). 
To accurately check or adjust the setup level, ac
cess to the Type R 141 A Horiz Detail Timing board 
is necessary. Remove the top cover, perform the 
step, then replace the cover. 
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Fig. 5-27. Bar Drive and Video Output board adjustment locations. 

a. Set the Type Rl41A POWER switch to OFF. 

b. Disconnect pin connector "K'' on the Type Rl41 A 
Horiz Detail Timing board (see. Fig. 5-12.) 

'C. Set the Type Rl41A Power switch On. 

d. Set the Type Rl41A COLOUR BAR AMPLITUDE switch 
to 7S%, 2S% SETUP. 

e. Set the Type lAS B Input AC-GND-DC switch to GND, 
Volts/Cm switch to .2 V, and the Variable (Volts/Cm) switch 
to Cal. Rotate the Position control to align the blank
ing level of the display with the center graticule line of the 
test oscilloscope. 

f. Set the test oscilloscope Horizontal Display switch 
to B and the Time Base B Time/Cm switch to 10 p.s. 

g. Rotate the test oscilloscope Time Base B Variable 
(Time/Cm) control to display two lines of video. 

h. Set the 067-0S96-00 calibration fixture V2 Range switch 
to + 1.1 V and rotate the V2 Volts control for a dial setting 
of l-7-S6 (17S mV). 

i. Set the Type lAS B Input AC-GND-DC switch to DC 
and the Volts/Cm switch to 10 mV. 

j. Observing the test oscilloscope display, rotate the 067-
0696-00 calibartion fixture V2 Volts control until the setup 
level is superimposed on the blanking level. 
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!Bl Blue luminance level aligned with blanking level. 

Fig. 5-28. Typical displays used to check or adjust luminance levels. 

k. CHECK-067-0S96-00 calibration fixture V2 Volts con
trol dial setting; dial setting must be between 1-7-38 and 
1-7-73 (17SmV, +1%). 

I. Adjust the 067-0S96-00 calibration fixture V2 Volts 
control for a dial setting of exactly l-7-S6. 

m. ADJUST-Setup Level control, R713, (see Fig. 5-27) until 
setup is superimposed on the blanking level. 

n. Set the Type Rl41A POWER switch OFF. 

o. Disconnect pin connector "H" on the Type Rl41 A 
Horiz Detail Timing board and reconnect it to pin 'K'. 

p. Install the Type Rl41A top cover, then set the POWER 
switch ON. 

q. Test equipment remains connected. 

22. Check/ Adjust Colour Bar Luminance 0 
Level Amplitudes 

a. Set the Type 1 AS B Input AC-GND-DC switch to GND, 
and the Volts/Cm switch to .2 V. 

b. Set the 067-0596-00 calibration fixture V2 Volts control 
for a dial setting of 0-S-99 (S9.8 mV). 

® 



Performance Check/ Calibration-T)"pe 141 A/R 141 A 

TABLE 5-5 

Luminance Level 067-0596-00 Calibration Fixture Type R141A 
Vz Volts Tolerance. ( ± 1 %) Adjustment 

Green 3-0-93 (308.2 mV) 3-0-62 to 3-1-24 R709 
Magenta 2-1-75 (216.8 mV) 2-1-53 to 2-1-97 - - -
Cyan 3-6-96 (368.0 mV} 3-6-95 to 3-7-33 - - -
Yellow 4-6-7 4 (465.2 m V) 4-6-28 to 4-7-21 - - -
Peak White 7-0-28 (700.0 mV) 6-9-58 to 7-1-00 R706 
White8 5-2-75 (525.0 mV) 5-2-22 to 5-3-28 - - -

'Set the Type R141A COLOUR BAR WHITE REF switch down (return switch to up position after com
pletion of check). 

c. Set the Type R141A COLOUR BAR Y, U, and V switches 
down and the AMPLITUDE switch to 75%, 0% SETUP. 

d. Set the test oscilloscope Time Base B Variable (Time/ 
Cm) control to Calibrated. Display will be similar to Fig. 
5-28A. 

e. Set the Type lAS Volts/Cm switch to 10 mV and rotate 
the position control to position the blanking level of the 
display to the center graticule line on the test oscilloscope. 

f. Set the Type 1 AS B Input AC-GND-DC switch to DC. 

g. Observing the test oscilloscope display, rotate the 067-
0596-00 calibration fixture V2 Volts. control until the blue 
luminance level aligns with the blanking level as shown in 
Fig. 5-28B. (See Fig. 5-28A for location of luminance levels.) 

h. CHECK-067-0596-00 calibration fixture V 2 Volts con
trol dial setting; dial setting must be between 0-5-93 and 
0-6-06 (59.8 mV, + 1 %). 

i. Set the 067-0596-00 calibration fixture V2 Volts con
trol for a dial setting of 0-5-99. 

I eve!. 

ADJUST-Blue Luminance level 
Uritil the blue luminance level 

k. Observing the test oscilloscope display, rotate the 067-
0596-00 calibration fixture V2 Volts control until the red lum
inance level aligns with the blanking level. 

I. CHECK-067-0596-00 calibration fixture V2 Volts con
trol dial setting; dial setting must be between 1-5-59 and 
1-5-91 (157.0 mV, + 1 %). 

m. Set the 067-0596-00 calibration fixture V2 Volts con
trol for a dial setting of 1-5-75 (157.0 mV). 

n. ADJUST -Red Lurr,inance Level conirol, R705, 
un-J-il the red lurninance level with the 

leveL 

the described for checki'ng or ad-
the blue and red luminance levels, 
Gnd B, check aU luminance 

leve!s (in listed 5-5. 

p. Set the Type R141A COLOUR BAR AMPLITUDE switch 
to 100%, 0 SETUP. 

q. Using the procedure just described for checking lumin
ance amplitudes in the 75%, 0 SETUP condition, and Table 
5-6, check all luminance amplitudes for 100%, 0 SETUP. 

® 

NOTE 
If any of the levels are not within listed tolerances, 
repeat parts a through q. 

TABLE 5-6 

Luminance 067-0596-00 Tolerance 
Level Calibration Fixture (±1%) 

Vz Volts Amplitude 

Blue 0-8-00 79.8 mV 0-7-90 to 0-8-10 
Red 2-0-99 209.3 mV 2-0-78 to 2-1-21 
Magenta 2-9-01 289.1 mV 2-8-73 to 2-9-30 
Green 4-1-26 410.9mV 4-0-84 to 4-1-68 
Cyan 4-9-28 490.7 mV 4-8-79 to 4-9-76 
Yellow 6-2-31 620.2 mV 6-1-68 to 6-2-94 
White 7-0-28 700.0 mV 6-9-58 to 7-1-00 

r. Set the Type R141A COLOUR BAR AMPLITUDE switch 
to 75%, 25% SETUP. 

s. Using the procedure just described for checking lumin
ance amplitude in the 100%, 0 SETUP condition, and Table 
5-7, check all luminance amplitudes for 75%, 25% SETUP. 

TABLE 5-7 

Luminance 067-0596-00 Tolerance 
Level Calibration Fixture (±1%) 

V1 Volts Amplitude 

Blue 2-3-57 234.8 mV 2-3-33 to 2-3-81 
Red 3-3-34 332.0 mV 3-3-01 to 3-3-68 
Magenta 3-9-33 391.8 mV 3-8-94 to 3-9-72 
Green 4-8-53 483.2 mV 4-8-05 to 4-9-01 
Cyan 5-4-57 543.0 mV 5-4-02 to 5-5-12 
Yellow 6-4-34 640.2 mV 6-3-69 to 6-4-98 
White 7-0-28 700.0 mV 6-9-58 to 7-1-00 

t. Test equipment remains connected. 

23. Check/ Adjust Peak White Aberrations 0 
and Risetime 

a. Set the Type 1 AS Volts/Cm switch to .2 V and the B 
Input AC-GND-DC switch to GND. 

b. Set the test oscilloscope Horizontal Display switch to 
B lntens by 'A'. 

c. Set the Type R141A COLOUR BAR AMPLITUDE switch 
to 75%, 0 SETUP. 
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d. Set the test oscilloscope Delay-Time Multiplier control 
so that peak white is intensified; set the Horizontal Display 
switch to A Dly'd. 

e. Check that the Type 1 AS Position control is set to mid
range and the Comparison Voltage Amplitude control is set 
to 0-0. Set the Comparison Voltage Polarity switch to +, 
Volts/Cm switch to 50 mV and the Display switch to A-Ve. 

f. Rotate the Type lAS Comparison Voltage Amplitude 
control and the Variable (Volts/Cm) control for a 5 em dis
play, as measured on the test oscilloscope, between peak 
white and the blanking level as shown in Fig. 5-29A . 

. g. CHECK-Test oscilloscope display; aberrations on top 
leading-corner of the display must be no greater than +2% 
of the 5 em display. 

h. Set the test oscilloscope Horizontal Display Sweep 
Magnifier switch to X 1 0. 

i. CHECK-Test oscilloscope display; risetime must be 
100 ns within 10% (see Fig. 5-29B). 

j. ADJUST-Wide Bandpass Filter adjustments, L715 and 
L716, (see Fig. 5-27) for a risetime of 1 00 ns or less with aber
rations within +2%. 

k. Test equipment remains connected. 

24. Check/ Adjust Staircase Level 
Amplitudes 

0 

a. Set the Type Rl41 A COLOUR BAR U and V switches up, 
MODULATED STAIRCASE STEPS switch up and the FULL 
FIELD COLOUR BAR/MODULATED STAIRCASE switch to 
50% APL. 

b. Set the test oscilloscope Time Base B Time/Cm switch 
to 5 p.s, Sweep Magnifier switch off and the Display switch 
to B. 

·c. Set the Type lAS Volts/Cm Switch to .2 V, Variable 
(Volts/Cm) switch to CAL and the Polarity Switch to 0. 

d. Set the 067-0596-00 Calibration Fixture V2 Volts con
trol for a dial setting of 1-4-04. 

e. Rotate the test oscilloscope Time Base B Variable (Time/ 
Cm) control for exactly one line of video as shown in Fig. 
5-30A. 

f. Set the Type lAS B Input AC-GND-DC switch to DC, 
Volts/Cm switch to 10 mV, and the Display Switch to A-B. 

g. Observing the test oscilloscope display, rotate the 067-
0596-00 calibration fixture V2 Volts control until the first 
staircase level exactly aligns with the blanking level of the 
display as shown in Fig. 5-30B. 

h. CHECK-067-0596-00 calibration fixture V2 Volts con
trol dial setting; dial setting must be between 1-3-90 and 
1-4-18 (140 mV, +l %). 
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IBI Checking peak white risetime. 

Fig. 5-29. Typical displays to check or adjust peak white risetime 
and aberrations. 

NOTE 

Parts h through z checks each step of the stair
case signal for 140 mV, ± 1% between steps. 
Parts ab and ac check the overall amplitude of 
the staircase signal. For complete calibration, 
proceed to part ad. 

i. Set the 067-0596-00 calibration fixture V2 Volts con
trol for a dial setting of exactly 1-4-04. 

j. Set the 067-0596-00 calibration fixture V 1 Range switch 
to + 1.1 V. 

k. Rotate the 067-0596-00 calibration fixture V1 Volts con
trol for a dial setting of exactly 1-4-04. 

NOTE 

When the 067-0596-00 calibration fixture Volts 
controls are set for identical dial settings, the dis
play on the test oscilloscope appear as one. 

I. Rotate the 067-0596-00 calibration fixture V2 Volts con
trol for a dial setting of exactly 2-8-11 (280 mV). 
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( 8 I First step aligned with blanking level. 

Fig. 5-30. Typical displays used to check or adjust the staircase 
signal. 

m. Observing the test oscilloscope display, rotate the 067-
0596-00 calibration fixture V1 Volts control until the first 
step exactly aligns with the second step. 

n. CHECK-067-0596-00 calibration fixture V 1 Volts con
trol dial setting; dial setting must be between 1-3-90 and 
1-4-18. (Amplitude between step 1 and 2; 140 mV, + 1% .) 

o. Set the 067-0596-00 calibration fixture V 1 Volts con-. 
trol for a dial setting of exactly 2-8-11. 

p. Set the 067-0596-00 calibration fixture V 2 Volts con
trol for a dial setting of exactly 4-2-19 (420 mV). 

q. Observing the test oscilloscope display, rotate the 067-
0596-00 calibration fixture V 1 Volts control until the second 
step aligns with the third step. 

r. CHECK-067-0596-00 calibration fixture V 1 Volts con
trol dial setting; dial setting must be between 2-7-97 and 
2-8-25. (Amplitude between step 2 and step 3; 140 mV, 
+1/'o.) 

s. Set the 067-0596-00 calibration fixture V 1 Volts con
trol for a dial setting of exactly 4-2-19. 

t. Set the 067-0596-00 calibration fixture V 2 Volts con
trol for a dial setting of exactly 5-6-28. 

Performance Check/Calibration-Ty·pe 141 A/R141 A 

u. Observing the test oscilloscope display, rotate the 067-
0596-00 calibration fixture V 1 Volts control until the third step 
aligns with the fourth step. 

v. CHECK-067-0596-00 calibration fixture V1 Volts con
trol dial setting; dial setting must be between 4-2-04 and 
4-2-33. (Amplitude between step 3 and step 4; 140 mV, 
+1/'o.) 

w. Set the 067-0596-00 calibration fixture V 1 Volts con
trol for a dial setting of exactly 5-6-28. 

X. Set the 067-0596-00 calibration fixture v2 Volts con
trol for a dial setting of exactly 7-0-28 (700 mV). 

y. Observing the test oscilloscope display, rotate the 067-
0596-00 calibration fixture V 1 Volts control until the fouth 
step aligns with the fifth step. 

z. CHECK-067-0596-00 calibration fixture V 1 Volts con
trol dial setting; dial setting must be between 5-6-14 and 
5-6-42. (Amplitude between step 4 and step 5, 140 mV, 
+1/'o). 

a a. Set the 067-0596-00 calibration fixture V 1 Range 
switch to 0. 

ab. Observing the test oscilloscope display, rotate the 067-
0596-00 calibration fixture V2 Volts control until the fifth step 
exactly aligns with the blanking level. 

ac. CHECK-067-0596-00 calibration fixture V2 Volts con
trol dial setting; dial setting must be between 6-9-59 and 
7-1-00 (700 mV, +1 %). 

NOTE 

Parts ad through an apply only as a calibration 
procedure. For performance check, proceed to 
part ao. 

ad. Rotate the 067-0596-00 calibration fixture V 2 Volts 
control for a dial setting of exactly 1-4-04. 

~n 5-30B. 

5-3i 
ie\l-:;) GS 2-hOV!n 

af. Repeat part ad, using a dial setting of 2-8-11. 

a g. 
step 

un ;·il the second 

ah. Repeat part ad, using a dial setting of 4-2-19. 

aj. Repeat part ad, using a dial setting of 5-6-28. 

until rne fourth 

al. Repeat part ad, using a dial setting of 7-0-28. 

arn .. ADJUST 
step 

an. Do parts d through ac before proceeding to part ao. 

ao. Set the Type 1 AS B Input AC-GND-DC switch to GND 
and the Volts/Cm switch to .2 V. 
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Fig. 5-31. Staircase board adjustment locations. 

ap. Test equipment remains connected. 

25. Check/ Adjust Staircase Modulation 0 
Amplitude 

a. Set the Type R141A MODULATED STAIRCASE SUB
CARRIER MOD switch to up and the 25 Hz OFFSET switch 
down. 

h. CHECK-Test oscilloscope displayi 4.43 MHz modula
tion must be present on the staircase signal. 

'C. Set the test oscilloscope Horizontal Display switch 
to B lntens by 'A' and the Time Base A Time/Cm switch to 
.5 p.s. \ 

d. Adjust the test oscilloscope Delay-Time Multiplier con
trol so that the intensified portion of the display is centered 
on the 2nd and 3rd staircase level as shown in Fig. 5-32A. 

e. Set the test oscilloscope Horizontal Display switch to 
A Dly'd. 

f. Set the 067-0596-00 calibration fixture V 2 Volts control 
for a dial setting of 1-4-04 (140mV). 

g. Set the Type lAS B Input AC-GND-DC switch to DC, 
Volts/Cm switch to 50 mY, and rotate the Position control 
to position the display on the test oscilloscope as shown 
in Fig. 5-32B. 

h. Set the test oscilloscope Horizontal Display Sweep 
Magnifier switch to X2. 
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(8) Staircase modulation properly adjusted. 

Fig. 5-32. Typical displays to check or adjust staircase modulation. 

i. Observing the test oscilloscope display, rotate the 
067-0596-00 calibration fixture V2 Volts control until the top 
of the bottom display just coincides with the bottom of the 
top display. 

j. CHECK-067-0596-00 calibration fixture V2 Volts con
trol dial settingi dial setting must be between 1-3-62 and 
1-4-47 (140 mY, +3%). 

k. Set the 067-0596-00 calibration fixture V2 Volts con
trol for a dial setting of exactly 1-4-04. 

I. ADJUST -Chroma Modulation Level control, R521 (see 
Fig. 5-31) until the top of the bottom display coincides with 
the bottom of the top display. 

m. Test equipment remains connected. 

26. Check Staircase Modulation Risetime and 
Duration 

a. Set the Type 1 AS B Input AC-GND-DC switch to GND, 
Volts/Cm switch to .2 V, Display switch to A-Ve, and rotate 
the Position control to center the display on the test oscillo
scope. 

b. Set the Type R141A 25Hz OFFSET switch up and the 
MODULATED STAIRCASE STEPS switch down. 
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IBI Checking staircase modulation duration. 

Fig. 5..33. Typical displays to check staircase modulation risetime 
and duration. 

c. Set the test oscilloscope Horizontal Display switch to 
B lntens by 'A' and rotate the Delay-Time Multiplier con
trol so that the intensified portion of the display lies on the 
leading edge of the modulation envelope. 

d. Set the test oscilloscope Horizontal Display switch to 
A Dly'd, and the Time Base B Variable (Time/Cm) switch 
to Calibrated. 

e. Rotate the Type 1 A5 Position control to midrange and 
set the Comparison Voltage Polarity switch to +· 

f. Set the Type 1A5 Volts/Cm switch to 10 mV and rotate 
the Comparison Voltage Amplitude and Variable (Volts/Cm) 
controls for a display 5 em in amplitude, as indicated on 
the test oscilloscope, between the start of the modulation 
and the most positive excursion of the modulation. 

g. Set the test oscilloscope Horizontal Display switch 
to X5. 

h. CHECK-Test oscilloscope display; risetime must be 
260 ns within 15%. (See Fig. 5-33A.) 

i. Set the test oscilloscope Horizontal Display switch to 
B and the Sweep Magnifier switch to X2. 

@ 
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I B I Staircase risetime and aberrations. 

Fig. 5-34. Typical displays to check or adjust staircase risetime and 
aberrations. 

j. CHECK-Test oscilloscope display; duration of modula
tion must be 7.8 em within 4 mm (see Fig. 5-33B). 

k. Test equipment remains connected. 

27. Check/ Adjust Staircase Risetime and 
Aberrations 

0 

a. Set the Type R141A MODULATED STAIRCASE SUB
CARRIER MOD switch down and the STEPS switch up. 

b. Set the test oscilloscope Horizontal Display Sweep 
Magnifier switch to OFF. 

c. Rotate the Type 1A5 Comparison Voltage Amplitude 
and Variable (Volts/Cm) controls for a display amplitude 
of 5 em, as indicated on the test oscilloscope, between the 
blanking level and the first step of the display. 

d. Set the test oscilloscope Time Base B Time/Cm switch 
to 5 p.s, rotate the Horizontal Position control to position 
the rising portion of the first step as in Fig. 5-34A, then set 
the Sweep Magnifier switch to X1 0. 

e. CHECK-Test oscilloscope display; risetime must be 
260 ns within 15%, as shown in Fig. 5-34B. 
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(8) Checking risetime of line sync. 

Fig. 5-35. Typical displays to check line sync risetime. 

f. CHECK-Test oscilloscope display; aberrations on top 
corner of leading edge of the display must be less than 
+2% (of 5 em display) as shown in Fig. 5-34B. 

h. Test equipment remains connected. 

28. Check Line Sync Risetime 

a. Set the test oscilloscope Horizontal Display switch 
to B lntens By 'A', Sweep Magnifier switch to Off and the 
Time Base B Time/Cm switch to 10 p..s. 

b. Set the Type lAS Volts/Cm switch to .2 V, and the 
Variable (Volts/Cm) control to Cal. 

c. Observing the test oscilloscope display, rotate the Time 
Base B Variable Time/Cm control to display 2 complete 
lines, then, rotate the Delay-Time Multiplier control such 
that the sync pulse is intensified. 
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Fig. 5-36. Camp Sync waveform adjusted for proper transient re
sponse. 

d. Set the Type lAS Comparison Voltage Polarity switch 
to -, Volts/Cm switch to 50 mV, and the Comp~rison Am
plitude and Variable (Volts/Cm) controls for a display am
plitude of 5 em, as measured on the test oscilloscope, be
tween the blanking level and the sync tip as shown in Fig. 
5-35A. 

e. Set the test oscilloscope Horizontal Display switch 
to A Dly'd, and the Sweep Magnifier switch to XS. 

f. CHECK-Test oscilloscope display; risetime must be 
between 230 ns and 290 ns (see Fig. 5-35B). 

g. Test equipment remains connected. 

29. Check Comp Sync Amplitude and Outputs 

a. Set the test oscilloscope Time Base B Variable (Time/ 
Cm) switch to Calibrated, Horizontal Display switch to B 
and the Sweep Magnifier switch to off . 

.b. Set the Type lAS Volts/Cm switch to 1 V, Variable 
(Volts/Cm) to Cal, and the Polarity Switch to 0. 

c. Disconnect the 75 ohm coaxial cable from the Type 
Rl41 A COMP VIDEO Connector and reconnect it to the 
COMP SYNC connector. 

d. Use the Position controls to center the display on the 
test oscilloscope. 

e. CHECK-Test oscilloscope display; display amplitude 
must be 4 volts peak to peak, +0.2 V. 

f. Disconnect the 75 ohm coaxial cable from the Type 
Rl41A COMP SYNC connector and reconnect it to the Type 
Rl41 A rear-panel COMP SYNC connector. 

g. CHECK-Test oscilloscope display; display amplitude 
must be 4 volts peak to peak, +0.2 V. 

h. Test equipment remains connected. 
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30. Adjust Comp Sync Transient 
Response and Risetime 

0 

a. Set the test oscilloscope Time Base B Time/Cm switch 
to .S JLS, Horizontal Display Sweep Magnifier switch to XS 
and rotate the Horizontal Position control to position the 
negative portion of the display to the center of the test 
oscilloscope graticule. 

b. Set the Type lAS Volts/Cm switch to .S V and rotate 
the Position and Variable (Volts/Cm} controls for a display 
amplitude of S em as indicated on the test oscilloscope and r shown in Fig. S-36. 

I •c. CHECK-Test oscilloscope display; risetime must be 

( 
I 

J 

260 ns within lS% and transient response must be similar 
to that shown in Fig. S-36. 

d. ADJUST-Comp Sync Filter adjustments, LSS6 and 
L557, (see Fig. 5-37} for the best transient response of com
posite sync. 

e. Test equipment remains connected. 

31 . Check/ Adjust Output Amplifiers 0 
a. Set the Type 1 AS Volts/Cm switch to 1 V and the Vari

able (Volts/Cm} Control to Cal. 

b. Set the test oscilloscope Time Base B Triggering Source 
switch to lnt, Time/ Cm switch to 10 JLS and the Sweep Mag
nifier switch off. 

c. Disconnect the 7S ohm coaxial cable from the Type 
Rl41A rear-panel LINE DRIVE connector and the test oscillo
scope Time Base B Trigger Input connector. 

d. Disconnect the 75 ohm coaxial cable from the Type 
Rl41 A rear-panel COMP SYNC connector and reconnect 
it to the rear-panel LINE DRIVE connector. 

e. CHECK-Test oscilloscope display; display amplitude 
must be 4 volts peak to peak within 0.2 Volt. 

f. Set the test oscilloscope Sweep Magnifier switch to 
XlO. 

g. Set the Type lAS Volts/Cm switch to .S V and rotate 
the Variable (Volts/Cm} control for a display amplitude 
of S em. 

h. CHECK-Test oscilloscope display; rise- and fall-time 
of pulse must be 260 ns within 15%. 

1. Set the test oscilloscope Sweep Magnifier switch to 
xs. 

j. ADJUST-L924 and L925 (see Fig. 5-38), for the best 
square corners on leading and trailing edges of the display. 

k. Disconnect the 75 ohm coaxial cable from the Type 
Rl41A rear-panel LINE DRIVE connector and reconnect it 
to the rear-panel FIELD DRIVE connector. 

I. Repeat part a. 

Performance Check/Calibration-Type 141A/R141A 

Fig. 5-37. Staircase board adjustment location. 

----L984 
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Fig. 5-38. Output Amplifier board adjustment locations. 
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m. Set the test oscilloscope Time Base B Time/Cm switch 
to 5 ms and the Sweep Magnifier switch off. 

n. Repeat part e. 

o. Disconnect the 75 ohm coaxial cable from the Type 
R141A rear-panel FIELD DRIVE connector and reconnect 
it to the FIELD DRIVE connector. 

p. Repeat part e. 

q. Set the test oscilloscope Sweep Magnifier Switch to 
XlO. 

r. ADJUST -L984 and L985 for least amount of 
Jhe corners of the leading and trai!ing edges 

s. Disconnect the 75 ohm coaxial cable from the Type 
R141A FIELD DRIVE connector and reconnect it to the rear
panel COMP BLANKING connector. 

t. Set the test oscilloscope Time Base B Time/Cm switch 
to 10 fLS. 

u. Repeat part e. 

v. Set the test oscilloscope Sweep Magnifier switch to 
XlO. 

w. Repeat parts g, h and i. 

X, ADJUST-~l944 the besl square corners 
on the and 

y. Disconnect the 75 ohm coaxial cable from the Type 
R141 A rear-panel COMP BLANKING connector and recon
nect it to the rear-panel BURST FLAG connector. 

z. Set the test oscilloscope Sweep Magnifier switch off. 

aa. Repeat parts a, e, f, g, and h. 

ab, ADJUST -L904 and L905 for the best square corners 
on leading and trailing edges of the pulse, 

ac. Disconnect the 75 ohm coaxial cable from the Type 
R141 A rear-panel BURST FLAG connector and reconnect it 
to the rear-panel PAL PULSE connector. 

NOTE 

Depending on internal connections, the display 
obtained at the PAL PULSE output connector may 
or may not check as described due to different 
test equipment control settings. Refer to the 
Specification and Operating Instruction portions 
of this manual for details. 

ad. Repeat (in listed order) parts z, a and e. 

ae. Disconnect the 75 ohm coaxial cable from the Type 
R141A rear-panel PAL PULSE connector and reconnect it to 
the PAL PULSE connector. 

af. Repeat (in listed order) e, f and g. 

and l9651 for lhe best corners 
and of the 

ah. Disconnect all test equipment and connections. 

NOTES 
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Fig. 5-41 . Horiz Detail Timing board adjustment locations. 

j. Disconnect the 75 ohm coaxial cable from the Type 

R141A rear-panel LINE DRIVE connector and reconnect it to 

the COMP VIDEO connector. 

k. From the Type R141A rear-panel LINE DRIVE connector, 

connect a 75 ohm coaxial cable to the test oscilloscope Time 

Base B Trigger Input connector. 

I. Set the Type lAS Volts/Cm switch to .2 V and rotate 

the Type 1 AS Position control to center the dis play on the 

test oscilloscope. 

m. Set the test oscilloscope Horizontal Display switch to B 

lntens by 'A', then rotate the test oscilloscope Time Base B 

Triggering level control for a triggered display. 

Performance Check/Ca-libration-Type 141A/R141A 

I B I Green-magenta transition prop rely adjusted. 

Fig. 5-42. Typical displays to check or adjust luminance to chro

minance delay. 

n. Set the test oscilloscope Delay-Time Multiplier control 

so that the intensified portion of the display is as shown in 

Fig. 5-40B. 

o. Set the test oscilloscope Horizontal Display switch to 

A Dly'd. 

p. Using Table 5-8, Fig. 5-40C, and Fig. 5-41 as guides, 

check and/or adjust (in listed order) the Type R141A Hori

zontal Detail Timing. 

NOTE 

The test oscilloscope Intensity control must be 

advanced to see the complete display as shown 

in Fig. 5-40C. 

NOTES 

® 
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TABLE 5-8 
Area Affected Type Rl41A (see Fig. 5-40C) (see Fig. 5-4ll 

A R451 (H Sync Start) 
B R456 (Equalizer Stop) c R461 (H Sync Stop) 
D R466 (Burst Start) 
E R471 (Burst Stop) 
F -------------
G -------------

q. Test equipment remains connected. 

33. Check/ Adiust Luminance to Chromi- 0 nance Delay 
a. Set the Type R141A COLOUR BAR U, V, Y, and WHITE REF switches up, FULL FIELD COLOUR BAR/MODULATED STAIRCASE switch to COLOUR BAR and the FULL FIELD APL switch to 12.5. 

b. Set the test oscilloscope Time Base A Variable (Time/ Cm) control to calibrated. 
c. Rotate the test oscilloscope Delay-Time Multiplier control so that the green-magenta transition is displayed as shown in Fig. 5-42A. 

NOTE 
The green-magenta transition can be identified in the following manner; starting with sync, rotate the test oscilloscope Delay-Time Multiplier control so that the display moves from left to right across the test oscilloscope graticule. The green-magenta tranition is that area of the display between the third and fourth modulation enveloes (colour bars) to the left of sync. 

d. Set the test oscilloscope Horizontal Display Sweep Magnifier switch to X 1 0. 

e. Set the Type lAS Volts/Cm switch to 50 mV and rotate the Variable (Volts/Cm) control and the Position control for a display 5 em in amplitude, as measured on the test oscilloscope and shown in Fig. 5-428. 
f. CHECK-Test oscilloscope display; green-magenta transition must fall at the 50% (Delay; 20 ns or less) point on the test oscilloscope graticule (see Fig. 5-42B). 
g. ADJUST-Luminance to Chrominance Delay control, R418, (see Fig. 5-41) until the green-magenta transition falls at the SO% point on the test oscilloscope graticule. 
h. INTERACTION-If this step is performed out of sequence, steps 34, 35, and 36 must also be performed. 
1. Test equipment remains connected. 

34. Check Chrominance Risetime 
a. Set the test oscilloscope Horizontal Display Sweep Magnifier switch to Off, Horizontal Display switch to B lntens By 'A' and the Time Base A Time/Cm switch to .5 f.LS. 
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Adjustment 
Adjust for: Tolerance 

2.35 em 2.25 to 2.45 em 
1.2 em 1.23 to 2.12 em 
2.35 em 2.25 to 2.45 em 
2.75cm 2.65 to 2.85 em 
1.1 em 1.0 to 1.2 em 
- - - 5.9 to 6.2 em 
- - - 0.6 to 0.9 em 

b. Set the Type lAS Volts/Cm switch to .2 V, Variable (Volts/Cm) control to Cal, and the Position control to center the display on the test oscilloscope. 
c. Set the Type R141 A COLOUR BAR Y switch down. 
d. Rotate the test oscilloscope Delay-Time Multiplier control so that the intensified portion of the display is as shown in Fig. 5-43A. 

·e. Set the test oscilloscope Horizontal Display switch to A Dly'd, and the Sweep Magnifier switch to X2. 
'f. Set the Type lAS Volts/Cm switch to 20 mV and rotate the Variable (Volts/Cm) control and the Position control for a display 5 em in amplitude, as measured on the test oscilloscope and shown in Fig. 5-43B. 

I B I Checking colour bar chrominance risetime. 

Fig. 5-43. Typical colour bar chrominance displays to check risetime. 
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ICI Improper red-blue transition due to misadjustment of 
4.43 MHz bandpass filter. 

Fig. 5-44. Typical displays to check or adjust 4.43 MHz bandpass 
filter. 

g. CHECK-Test oscilloscope display; risetime of modula
tion must be 260 ns within lS%. 

h. Test equipment remains connected. 

35. Check/ Adjust 4.43 MHz Bandpass 0 
Filter 

a. Set the Type Rl41A COlOUR BAR Y switch up. 

Performance Check/Calibration-Type 141A/R141A 

Fig. 5-45 .. U and V Modulator board adjustment location. 

b. Set the Type lAS Volts/Cm switch to .2 V, Variable 
(Volts/Cm) control to Cal, and rotate the Position control to 
midrange. 

c. Set the test oscilloscope Horizontal Display switch to 
B lntens By 'A' and the Sweep Magnifier switch to off. 

d. Rotate the test oscilloscope Delay-Time Multiplier con
trol so that the intensified portion of the display is centered 
on the red and blue colour bars as shown in Fig. S-44A. 

e. Set the test oscilloscope Horizontal Display switch to 
A Dly'd and the Sweep Magnifier switch to XS. 

f. Set the Type 1 AS Volts/ Cm switch to .1 V and rotate 
the Position control to center the display. 

g. CHECK-Test oscilloscope display; transition from red 
to blue must be as shown in Fig. S-44B. 

NOTE 

Fig. 5-44C shows improper transition from red to 
blue. 

h. ADJUST-4.43 MHz Bandpass Filter adjustments, C693, 
l691, and l693, (see Fig. 5-45) for best everlay of the dis
plays as shown in Fig. S-44B. 

i. Set the test oscilloscope Horizontal Display switch to 
B lntens By 'A' and the Sweep Magnifier switch to Off. 

j. Set the Type lAS Volts/Cm switch to .2 V and rotate 
the Position control to center the display on the test oscillo
scope. 

k. Set the test oscilloscope Delay-Time Multiplier control 
so that the intensified portion of the display is centered on 
the green and magenta colour bars. 
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ICI Peak colour bar display to check amplitude changes. 

Fig. 5-46. Typical displays to check or adjust 4.43 MHx bandpass 
filter. 

I. Repeat part e. 

m. Set the Type lAS Volts/Cm switch to .1 V and rotate 
the Position control to position the green-magenta transition 
to the center graticule line on the test oscilloscope. 

n. CHECK-Test oscilloscope display; transition from green 
to magenta must be as shown in Fig. S-46A. 
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IBI Amplitude of red colour bar properly adjusted. 

Fig. 5-47. Typical displays used to check or adjust chrominance 
amplifier gain. 

NOTE 

Fig. 5-468 shows improper transition from green to 
magenta. 

o. ADJUST-4.43 MHz Bandpass Filter, (693, L691 and 
L693, (see Fig. 5-45) for best transition from green to magenta 
as shown in Fig. S-46A. 

p. Repeat parts i and j. 

q. Set the Type Rl41A COLOUR BAR Y switch down. 

r. Set the Type lAS Volts/Cm switch to 50 mV and rotate 
the Position control to place the positive portion of the dis
play within the viewing area of the test oscilloscope grati
cule (see Fig. 5-46C). 

s. Observing the test oscilloscope display, switch the 
Type Rl41A V AXIS PHASING switch up and down between 
90°/270°, 90°, and 270°, then return the switch to 90°/270°. 

t. CHECK-Test oscilloscope display; amplitude of any 
colour bar must not change as the Type Rl41A V AXIS PHAS
ING switch is moved through each position. 

® 



v. Place the Type R141A V AXIS PHASING switch in the 

90°/270° position, then repeat parts a through u until all 

requirements are met. 

NOTE 

Best overall adjustment of the 4.43 MHz Bandpass 

Filter will require a compromise between parts h, 

o, and u. 

w. INTERACTION-If the ADJUST portions of this step are 

performed, Step 36 must also be performed. 

x. Test equipment remains connected. 

36. Check/ Adjust Chrominance Amplifier 0 

Gain 

a. Set the Type R14lA COLOUR BAR Y switch up . 

.b. Set the Type 1A5Volts/Cm switch to .2 V, Display switch 

to A-B, and rotate the Position control to center the display 

on the test oscilloscope. 

c. Set the test oscilloscope Time Base B Variable (Time/ 

Cm) control to display three complete lines of video, and the 

Delay-Time Multiplier control so that the intensified portion 

of the display centers on the red colour bar as shown in 

Fig. 5-47A. 

d. Set the test oscilloscope Horizontal Display switch to 

A Dly'd. 

e. From the 067-0596-00 calibration fixture Chopped Out

put connector, connect a 75 ohm coaxial cable to the Type 

1 AS B Input connector. 

f. Set the Type R141 A 25Hz OFFSET switch down. 

g. Set the Type lAS B Input AC-GND-DC switch to DC, 

Volts/Cm switch to 50 mV, and rotate the Position control to 

position the display as shown in Fig. 5-47B. 

Performance Check/ Calibration-Type 141 A/R141A 

Fig. 5-48. Bar Drive and Video Output board adjustment location. 

h. Observing the test oscilloscope display, rotate the 067-

0596-00 calibration fixture V2 Volts control until the top of 

the bottom display just coincides with the bottom of the top 

display. 

i. CHECK-067-0596-00 calibration fixture V2 Volts con

trol dial setting; dial setting must be between 3-1-32 and 

3-5-32 (663.8 mV, -+-3%). 

j. Set the 067-0596-00 calibration fixture V2 Volts con

trol for a dial setting of 3-3-32. 

i)r!:;! ,.!-i;:? 1o~J 

cr~ ··he 

I. Disconnect all test equipment. 

NOTES 
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Test Oscilloscope 

5 ns 
Coaxial Cable 

067-0576-00 
Calibration Fixture 

75-ohm BNC 
Termination BNC Male 

to 
GR Adapter 

75-ohm BNC 
Matched Terminations 

50-ohm lo 
75-ohm BNC 

Minimum Loss Attenualor 

Fig. 5-49. Test equipment required for steps 37 through 39. 

Type R141A Controls 
AVERAGE PICTURE LEVEL COLOUR BARS 
FIELD u Up LINE v Up 

Test Oscilloscope Controls y 
Up 

Viewing WHITE REF Up 
Intensity AMPLITUDE 75%, 0 SETUP Focus MODULATED STAIRCASE Astigmatism 

SUBCARRIER MOD Up Scale Ilium 
STEPS Up Trace Separation 

BURST Time Base A 

Triggering Level u Up 
Triggering v Up 

Mode BRUCH SEQ Up 
Slope V AXIS PHASING 90°/270° 
Coupling 25Hz OFFSET Up 
Source SYNC 

Up Time/Cm POWER On Variable (Time/Cm) FULL FIELD 
Time Base B COLOUR BAR/ MODU- 50% APL Triggering Level LATED STAIRCASE 

Triggering 
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75-ohm BNC 
Coaxial Cables 

12.5 

1 
11/324 

As desired 

As desired 
As desired 

As desired 

0 

CW, pushed In 

Auto 

+ 
AC 

Norm 

.2 ms 
Calibrated 

0, pushed in 
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Mode Trig 

Slope 

Coupling DC 

Source EXT 

TimelCm 10 ms 

Variable nime/Cm) Calibrated 

Horizontal Display B lntens by 'A' 

Sweep Magnifier Off 

Single Sweep Normal 

Delay-Time Multiplier As is 

Horizontal Position Midranae 

Vernier (Horizontal Position) Midrange 

Power On 

Amplitude Calibrator Off 

Type 1 AS Controls 

A Input AC-GND-DC DC 

B Input AC-GND-DC GND 

Volts/Cm .2V 

Variable (Volts/Cm) Cal 

Display A-Ve 

Position Midrange 

Step Atten Bal As is 

Comparison Voltage 

Amplitude 0-0 

Polarity 0 

.Type 191 Controls 

Frequency SMHz 

Frequency Range 3.6-8 

Power ON 

Amplitude 10 

Variable £Amplitude) Cal 

Amplitude Range .5-5 v 

37. Check VITS and Bruch Sequence 

a. Test equipment is shown in Fig. 5-49. 

b. From the Type R141A COMP VIDEO connector, con

nect a 75 ohm coaxial cable and a 75 ohm termination to 

the Type 1 AS A Input connector. 

'C. From the Type R141 A rear-panel 12.5 Hz connector, 

connect a 75-ohm coaxial cable to the test oscilloscope Time 

Base B Trigger Input connector. 

d. Rotate the test oscilloscope Delay-Time Multiplier con

trol to move the intensified portion of the display between 

any two vertical sync pulse intervals. 

e. Set the test oscilloscope Horizontal Display switch to 

A Dly'd and the Sweep Magnifier switch to X5. 

f. CHECK-Test oscilloscope display; there should be one 

staircase signal for every line of video. 

® 
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g. Set the Type R141A FULL FIELD COLOUR BAR/MODU

LATED STAIRCASE switch to VAR APL. 

h. CHECK-Test oscilloscope display; there should be one 

staircase signal every fourth line of video. 

1. Set the Type R141A FULL FIELD COLOUR BAR/MODU

LATED STAIRCASE switch to 50% APL. 

j. Set the test oscilloscope Horizontal Display switch to 

B lntens by 'A' and the Sweep Magnifier switch to Off. 

k. Rotate the test oscilloscope Delay-Time Multiplier con

trol to position the intensified portion of the display so that 

one of the vertical sync intervals is intensified. 

I. Set the test oscilloscope Horizontal Display switch to 

A Dly'd. 

m. Using the Field Blanking Details 1 illustration provided 

on a fold-out page at the rear of the manual, determine the 

field to which the test oscilloscope has been set; then rotate 

the test oscilloscope Delay-Time Multiplier control to display 

the start of field 1. 

NOTE 

Field 1 can be identified by observing the test oscil

loscope display just prior to the vertical blanking 

interval. There will be one-half line of video with

out burst preceded by a full line of video with 

burst as shown in the operating displays at the 

rear of the manual. Field 1 will start with the first 

vertical serrated sync pulse. 

n. Observing the test oscilloscope display, set the Type 

Rl41 A BURST BRUCH SEQ switch down. 

o. CHECK-Test oscilloscope display; one burst must have 

been added to the half-line of video prior to the vertical 

sync group and one burst must have been added to the first 

line following the second group of equalizing pulses. (See 

Field Blanking Details 1.) 

p. Set the Type R141A BURST BRUCH SEQ switch up. 

q. CHECK-Test oscilloscope display; VITS signal must 

be on the eleventh (11th) line of field 1. 

r. Observing the test oscilloscope display, switch the Type 

R141 A VITS LINE switch through all settings. 

s. CHECK-Test oscilloscope display; VITS signal must 

be present for all settings of VITS LINE switch and must be 

on correct line. 

t. Set the Type R141A VITS LINE switch to 11/324 and the 

FIELD switch to 2. 

u. CHECK-Test oscilloscope display; VITS signal must 

not be present on the display as the VITS LINE switch is 

rotated through all positions (return VITS LINE switch to 

11 /324). 

v. Rotate the test oscilloscope Delay-Time Multiplier so 

that the display moves from right to left across the test os

cilloscope graticule until the next vertical sync group is dis

played. 
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w. Repeat part n. 

x. CHECK-Test oscilloscope display; burst must have been added to the last full line preceding the vertical sync group (Field 2). 

y. Repeat part p. 

z. CHECK-Test oscilloscope display; VITS signal must be present on line 324. 

aa. Repeat parts r and s. 

ab. Set the Type Rl41A VITS LINE switch to 11/324 and the FIELD switch to 1. 

ac. Repeat (in listed order) parts u, v and n. 
ad. CHECK-Test oscilloscope display; burst must have been added to both the half line and the full line preceding the vertical sync group (Field 3). 
ae. Repeat part p. 

af. CHECK-Test oscilloscope display; VITS signal must be present on line 11. 

ag. Repeat parts rands. 

ah. Set the Type Rl41A VITS LINE switch to 11/324 and the FIELD switch to 2. 

ai. Repeat part u. 

aj. Rotate the test oscilloscope Delay-Time Multiplier control so that the display moves from left to right across the test oscilloscope graticule until field 4 is displayed. 
ak. Repeat part n. 

al. CHECK-Test oscilloscope display; burst must have been added to line 319 (Field 4). 

am. Repeat part p. 

an. CHECK-Test oscilloscope display; VITS signal must be present on line 324. 

ao. Repeat parts r and s. 

ap. Test equipment remains connected. 

38. Check Other Signal Outputs 
a. Set the Type Rl41 A VITS LINE switch to 11/324, FIELD switch to BOTH and the FULL FIELD COLOUR BAR/MODULATED STAIR CASE switch to COLOUR BAR. 

b. Set the Type lAS Volts/Cm switch to .SV. 
c. Set the test oscilloscope Horizontal Display switch to B, Time/Cm switch to .2 J.LS and the Triggering Source switch to Int. 

d. Disconnect the 75 ohm coaxial cable from the Type Rl41 A COMP VIDEO connector and reconnect it to the rearpanel 1.000 MHz REF FREQ connector. 

e. Rotate the test oscilloscope Time Base B Triggering Level control for a triggered display. 
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f. CHECK-Test oscilloscope display; signal must be 1 volt peak to peak within 0.2 V. 

g. Disconnect the 75 ohm coaxial cable from the Type Rl41 A rear-panel 1.000 MHz REF FREQ connector and reconnect it to the rear-panel 25Hz connector. 
h. Set the test oscilloscope Time Base B Time/Cm switch to 10 ms. 

i. CHECK-Test oscilloscope display; signal must be at 0 volts for approximately 20 ms and at 1 volt (within 0.2 V) for approximately 20 ms. 

j. Disconnect the 75 ohm coaxial cable from the Type Rl41 A rear-panel 25 Hz connector and reconnect it to the rear-panel 12.5 Hz connector. 

k. CHECK-Test oscilloscope display; signal must be at 0 volts for approximately 40 ms and at 1 volt (within 0.2 V) for approximately 40 ms. 

I. Disconnect the 75 ohm coaxial cable from the Type Rl41 A rear-panel 12.5 Hz connector and the 75 ohm termination from the Type lAS A Input connector. 
m. Test equipment remains connected. 

39. Check Instrument Return Loss 
a. Set the Type lAS A and B Input AC-GND-DC switches to GND. 

b. Connect the matched 75 ohm terminations to the coaxial cables on the 067-0576-00 calibration fixture, then connect the calibration fixture to the Type lAS A and B Input connectors. 

c. From the Type 191 Constant Amplitude Signal Generator Output connector, in order, connect a 5 ns coaxial cable, BNC Male to GR Adapter, and a 50 ohm to 75 ohm BNC Minimum Loss Attenuator to the Input connector on the 067-0576-00 calibration fixture. 

d. Set the Type lAS A and B Input AC-GND-DC switches to AC, Display switch to A-Band the Volts/Cm switch to .1 V. 
e. Set the test oscilloscope Time Base B Time/Cm switch to .1 ms, Triggering Level control fully clockwise, Triggering Mode switch to Auto, Triggering Slope switch to + and the Triggering coupling switch to AC. 
f. Remove the termination from the coaxial cable on the 067-0576-00 calibration fixture marked UNKNOWN. 
g. Observing the test oscilloscope display, adjust the Type 191 Amplitude and Variable (Amplitude) controls for a display amplitude of 5 em (.5 V). 
h. Replace the termination disconnected in part f. 
1. Set the Type lAS Volts/Cm switch to 1 mY. 
j. CHECK-Test oscilloscope display; amplitude of display must be no more than 1 mY peak to peak. 
k. Set the Type lAS Volts/Cm switch to 5 mY. 
I. Repeat part f. 
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Pin Connectot tAE' 

Pin Connector 'AG' 

Pin Connector 'AH' 

Pin Connector 'AK' 

Pin Connector '/>,M' 

Fig. 5-50. Output Amplifier board pin connector locations. 

NOTE 

Throughout the Performance Check/Calibration 
procedure, if only a Performance Check is being 
performed, the Type R141 A top and bottom covers 
are not removed. (Exception; see Steps 6 and 21.) 
To check Instrument Return loss, both top and bot
tom covers must be removed. Remove the covers, 
perform the step, then replace the covers. 

m. Set the Type R141A POWER switch OFF. 

n. Disconnect pin connectors "AE", "AG", "AH", "AK", 
and "AM" on the Type R141A Output Amplifier board, see 
Fig. 5-50. 

o. Remove Q556 (see Fig. 5-51) from the Type R141 A Stair
case board. 

CAUTION 

Place the disconnected leads so that no contact 
will occur between the metal pin connectors and 
the chassis. 

p. Set the Type 1 AS POWER switch ON. 

q. Connect the unterminated coaxial cable (UNKNOWN) 
to the Type R141A COMP SYNC connector. 
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0556 

Fig. 5-51. Staircase board component location. 

r. CHECK-Test oscilloscope display; display amplitude 
must be no more than 15 mY peak to peak (30 dB}. 

s. Repeat part q and r for the following Type R141A 
Output connectors: PAL PULSE, FIELD DRIVE, rear-panel 
COMP SYNC, rear-panel PAL PULSE, rear-panel FIELD DRIVE, 
rear-panel BURST FLAG, rear-panel LINE DRIVE, and the 
rear-panel COMP BLANKING connectors. 

t. Set the Type R141A POWER switch OFF. 

u. Disconnect the 75 ohm coaxial cable from the Type 
R141 A rear-panel COMP BLANKING connector. 

v. Connect all pin connectors removed in part n and 
replace Q556 remove in part o. 

w. Replace the Type R141A top and bottom covers. 

x. Set the Type R141A POWER switch ON. 

y. Set the Type R141A COLOUR BAR U, V, andY switches 
down and the SYNC switch down. 

z. Connect the 75 ohm coaxial cable disconnected in part 
u to the rear-panel COMP VIDEO connector. 

aa. Repeat part r. (Disregard switching transients.} 

ab. Disconnect the 75 ohm coaxial cable from the Type 
R141 A rear-panel COMP VIDEO connector and reconnect it 
to the COMP VIDEO Connector. 

ac. Repeat part r. 

ad. Disconnect all test equipment and connections. 

5-51 



Performance Check/Calibration-T~pe 141A/R141A 

Type R520 PAL VECTORSCOPE 

~2-

l 
Voltage Step Up 

Termination 
3-75 ohm BNC 

End-Line Terminations 
!Not Shown) 

Fig. 5-52. Test equipment required for steps 40 and 41. 

Type R141A Controls VERTICAL INSERTION TEST SIGNAL 

COLOUR BARS FIELD BOTH 

u Up LINE 11/324 
v Up 
y Up 

Type R520 PAL Vectorscope Controls 

WHITE REF Up Signal Selector CH A Acp, FULL FIELD 

AMPLITUDE Up Channel A 

MODULATED. STAIR CASE 100%-75%-Max Gain 100% 

SUBCARRIER MOD Up Gain Cal 

STEPS Up Phase As is 

BURST A Cal As is 

u Up B Cal As is 

v Up cp Ref Ext 

BURCH SEQ Up Channel B Not used 

V AXIS PHASING 90°/270° Function Selector Vector PAL 

25Hz OFFSET Up Intensity As desired 

SYNC Up Luminance Gain Cal 

POWER On Scale Ilium As desired 

FULL FIELD Display Both 

COLOUR BAR/ MODU- VAR APL Calibrated Phase 0 
LATED STAIRCASE Power On 
AVERAGE PICTURE LEVEL 12.5 Quad Phase As is 
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r 

Gain Bal 

Horiz Position Clamp 

Beam Rotate 

Vert Position Clamp 

Focus 

Field 

Vert Position 

Burst Flag Timing 

Sync 
Horiz Position 

As is 

As is 

As is 

As IS 

As 1s 

As is 

As is 

Ext 
As is 

40. Check Diff Gain and Diff Phase 

a. Test equipment is shown in Fig. 5-52. 

b. From the Type R520 PAL Channel A J1 connector/ con
nect the 011-0109-00 Voltage Step Up Termination and a 75 
ohm coaxial cable to the Type R141A COMP VIDEO connec
tor. 

NOTE 

Do not terminate the Type R520 PAL Channel A J2 
connector. 

c. From the Type R520 PAL EXT SYNC J120 connector/ 
connect a 75 ohm coaxial cable to the Type R141A COMP 
SYNC connector. 

d. Connect a 75 ohm end-line termination to the Type R520 
PAL EXT SYNC J121 connector. 

e. From the Type R520 PAL EXT CW 4> REF J311 connector/ 
connect a 75 ohm coaxial cable to the Type R141 A SUB
CARRIER connector. 

f. Connect a 75 ohm end-line termination to the Type R520 
PAL EXT CW cf> REF J310 connector. 

g. Observing the Type R520 PAL display/ rotate the Chan
nel A Gain control until the two burst vectors and the short 
vector are within the compass rose of the vector graticule. 

h. Rotate the Type R520 PAL A Phase control to align the 
short vector with the oo /180° axis of the vector graticule as 
shown in Fig. 5-53A. 

i. Rotate the Type R520 PAL Channel A Gain control until 
the short vector lies on the inscribed compass rose as shown 
in Fig. 5-53B. 

j. Check that the burst vectors and the short vector start 
from the center of the vector graticule. If they do not1 ad
just the Type R520 PAL Horizontal and Vertical Position 
Clamp controls until the vectors start from the center of the 
vector graticule/ then repeat parts hand i. 

k. Press the Type R520 PAL Function Selector Diff Gain 
pushbutton. 

I. Rotate the Type R520 PAL Vertical Position control to 
position the display as shown in Fig. 5-53C. 

m. CHECK-Type R520 PAL display; Diff Gain must be less 
than 0.5% as measured on the Diff Gain Scale. 
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( D l Checking differential phase. 

Fig. 5-53. Typical Type R520 PAL displays to check differential gain 
and differential phase. 
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n. Set the Type R 141 A FULL Fl ELD APL switch to 50. 

o. Repeat part m. 

p. Set the Type R141A FULL FIELD APL switch to 87.5. 

q. Repeat part m. 

r. Press the Type R520 PAL Function Selector Diff Phase 
pushbutton. 

s. Check that the Type R520 PAL Calibrated Phase Dial 
is set to 0. 

t. Rotate the Type R520 A Phase control to center the dis
play and then use the same control as a coarse adjustment to 
null the first step on the display as shown in Fig. 5-53D. 

u. Rotate the Type R520 PAL Calibrated Phase control to 
again null the first step. 

NOTE 

The calibrated Phase control is used as a vernier 
adjustment. 

v. Note and record the Type R520 PAL Calibrated Phase 
control dial setting. 

w. Rotate the Type R520 PAL Calibrated Phase control to 
null the fifth step. 

x. Note and record the Type R520 PAL Calibrated Phase 
control dial setting. 

y. Subtract the dial reading obtained in parts v and x. 

z. CHECK-Diff Phase; resultant noted in part y must be 
less than 0.1 o. 

aa. Set the Type R141A FULL FIELD APL switch to 50. 

ab. Repeat parts s through z. 

ac. Set the Type R141A FULL FIELD APL switch to 12.5. 

ad. Repeat part ab. 

ae. Test equipment remains connected. 

41. Check V Axis Phasing 

a. Disconnect the 011-0109-00 Voltage Step Up Termina
tion from the Type R520 PAL Channel A J1 and the 75 ohm 
coaxial cable; connect the 75 ohm coaxial cable to the Type 
520 PAL Channel A J1 connector. 

b. Connect a 75 ohm end-line termination to the Type 
R520 PAL Channel A J2 connector. 

'c. Set the Type R141A FULL FIELD COLOUR BAR/MODU
LATED STAIRCASE switch to COLOUR BAR. 

d. Press the Type R520 PAL Function Selector Vector PAL 
pushbutton, set the Channel A 1 00%-75%-Max Gain switch 
to 75%, and rotate the Channel A Gain control to Cal. 

e. Rotate the Type R520 PAL A Phase control to align the 
short vector with the 0 o /180 o axis of the vector graticule. 
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!C) Type Rl41 V AXIS PHASING switch in 270° position. 

Fig. 5-54. Typical Type R520 PAL displays to check V axis phasing. 

f. CHECK-Type R520 PAL display; all burst and colour 
vectors must be in their correct positions with regard to the 
vector graticule as shown in Fig. 5-54A. 



g. Set the Type R141A V AXIS PHASING switch to 90°. 

h. If necessary, rotate the Type RS20 PAL A Phase control 
to align the short vector with the oo /180° axis on the vector 
graticule. 

i. CHECK-Type R520 PAL display; position of burst and 
colour vectors must be as shown in Fig. 5-548. 

® 

I· Set the Type Rl41 A V AXIS PHASING switch to 270°. 

k. Repeat part h. 

Performance Check/ Calibration-TY'pe 141 A/ R 141 A 

I. CHECK-Type R520 PAL display; position of burst and 
colour vectors must be as shown in Fig. 5-54C. 

m. Set the Type R141A V AXI<; PHASING switch to 90°/ 
270°. 

n. Disconnect all test equipment and connections. 

This completes the Performance Check and/or Calibration 
procedure. Replace top and bottom covers (Calibration Pro
cedure only). 
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PARTS LIST ABBREVIATIONS 

BHB binding head brass int internal 

r 
BHS binding head steel lg length or long 

cap. capacitor met. metal 

cer ceramic mtg hdw mounting hardware 

I comp composition OD outside diameter 

OHB oval head brass conn connector 

I CRT cathode-ray tube 
OHS oval head steel 

csk countersunk 
P/0 part of 

DE double end 
PHB pan head brass 

PHS pan head steel 
dia diameter 

plstc plastic 
div division 

PMC 

l 
paper, metal cased 

elect. electrolytic 
poly polystyrene 

EMC electrolytic, metal cased precision prec 

f 
EMT electrolytic, metal tubular PT paper, tubular 
ext external PTM paper or plastic, tubular, molded 

F&l focus and intensity RHB round head brass 

I FHB flat head brass RHS round head steel 

FHS flat head steel SE single end 

Fil HB fillister head brass SN or 5/N serial number 

Fil HS fillister head steel S or SW switch 

h height or high TC temperature compensated 

hex. hexagonal THB truss head brass 

HHB hex head brass thk thick 

HHS hex head steel THS truss head steel 

HSB hex socket brass tub. tubular 

HSS hex socket steel var variable 

ID inside diameter w _ wide or width 

inc incandescent ww wire-wound 



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 

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. 



Type 141A/R141A 

SECTION 6 
ELECTRICAL PARTS liST 

Values are fixed unless marked Variable. 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

Bulbs 

DS42 150-0018-00 Incandescent, miniature 6.3 V 
DS68 150-0065-00 8010100 8119999 Incandescent, 10 V, 40 rnA green lens 
DS68 150-0089-00 8120000 Incandescent, 0.4 W, 80 rnA yellow lens 

Capacitors 
Tolerance +20% unless otherwise indicated. 

Cll 290-0300-00 8010100 8039999 1300 ,u.F Elect. 40V 
Cll 290-0334-00 8040000 1250 ,u.F Elect. SOY 
C42 290-0321-00 11000 ,u.F Elect. 15 v 
C61 290-0086-00 2000 ,u.F Elect. 30V 
C105 281-0122-00 8010100 8049999 2.5-9 pF, Var Cer 
C105 281-0152-00 8050000 0.8-10 pF, Var Air 

C106 283-0637-00 20 pF Mica 100V 
C107 283-0594-00 0.001 ,u.F Mica 100V 
C108 283-0004-00 0.02 ,u.F Cer 150V 
C113 283-0067-00 0.001 ,u.F Cer 200V 
Cll7 283-0567-00 360 pF Mica soov 

Cll8 283-0633-00 77 pF (nominal value) Selected 
C119 283-0004-00 0.02 ,u.F Cer 150V 
C122 283-0637-00 20 pF Mica 100V 
C125 283-0080-00 0.022 ,u.F Cer 25V 
C126 283-0080-00 0.022 ,u.F Cer 25V 

C128 283-0003-00 0.01 ftF Cer 150V 
C130 283,0641-00 180 pF Mica 100 v 
C131 283-0026-00 0.2 p.F Cer 25V 
C132 281-0125-00 90-400 pF, Var Mica 
C137 283-0026-00 0.2,t.tF Cer 25V 

C139 283-0026-00 0.2 f.tF Cer 25V 
C152 283-0177-00 1 t..tF Cer 25V 
(229 283-0032-00 470 pF Cer 500V 
C246 283-0032-00 470 pF Cer 500V 
C247 283-0032-00 470 pF Cer 500V 

C258 283-0032-00 470 pF Cer soov 
C260 283-0051-00 X8130000 0.0033 ,u.F Cer 100V 
C261 283-0065-00 X8130000 0.001 ,u.F Cer 100V 
C309 283-0555-00 2000 pF Mica 500V 
C310 283-0555-00 2000 pF Mica 500V 

C311 285-0595-00 0.1 ,u.F PMT 100V 
C313 285-0595-00 0.1 ,u.F PMT 100V 
C317 290-0134-00 22 ,u.F Elect. 15 v 
C318 290-0134-00 22 pJ Elect. 15 v 

REV. E APR. 1975 

+75%-10% 
+75%-10% 

+100%-10% 

1% 
1% 

10% 
1% 

1% 
+80%-20% 
+80%-20% 

1% 

+80%-20% 
5% 
5% 
5% 

5% 
5% 
5% 
1% 
1% 

1% 
1% 
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Electrical Parts List-Type 141A/R141A 

Capacitors (cont} 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

C319 290-0284-00 4.7 JLF Elect. 35V 10% 
C323 285-0595-00 0.1 JLF PTM 100V l% 
C324 290-0284-00 4.7 JLF Elect. 35V Hl% 
C325 283-0003-00 0.01 JLF Cer 150V 
C327 283-0003-00 0.01 JLF Cer 150V 

C330 283-0003-00 0.01 JLF Cer 150V 
C332 283-0003-00 O.Dl JLF Cer 150 v 
C337 283-0552-00 200 pF Mica 500V 1%' 
C338 283-0004-00 0.02 JLF Cer 150V 
C339 283-0004-00 0.02 JLF Cer 150 v 

C340 283-0004-00 0.02 JLF Cer 150V 
C341 283-0004-00 0.02 JLF Cer 150V 
C345 283-0026-00 0.2 JLF Cer 25V 
C346 283-0004-00 0.02 JLF Cer 150V 
C347 283-0552-00 200 pF Mica 500V 1% 

C351 283-0026-00 0.2 JLF Cer 25V 
C352 283-0004-00 0.02 JLF Cer 150 v 
C353 283-0598-00 253 pF Mica 300V 5% 
C354 283-0598-00 253 pF Mica 300V 5% 
C355 283-0004-00 0.02 JLF Cer 150V 

C356 283-001 0-00 0.05 JLF Cer 50V 
C357 283-0594-00 0.001 JLF Mica 100V 1% 
C358 283-0555-00 2000 pF Mica 500V 1% 
(359 283-0555-00 2000 pF Mica 500V 1% 
(360 283-0060-00 100 pF Cer 200V 5% 

C361 283-0150-00 650 pF Cer 200V 5% 
(364 290-0134-00 22 JLF Elect. 15V 
C370 290-0246-00 3.3 JLF Elect. 15V 10% 
(371 283-0059-00 8010100 8119999 1 JLF Cer 25V +80%-20% 
C371 285-0809-00 8120000 1 ,u.F PTM 50V 10% 
C375 290-0134-00 22 JLF Elect. 15V 

(377 290-0246-00 3.3 JLF Elect. 15V 10% 
(378 290-0246-00 3.3 JLF Elect. 15V 10% 
C381 281-0550-00 120 pF Cer 500V 10% 
C385 283-0026-00 0.2 JLF Cer 25V 
C386 283-0622-00 450 pF Mica 300V 1% 

C387 283-0032-00 470 pF Cer 500V 5% 
' C389 283-0032-00 470 pF Cer 500V 5% 

C394 283-0032-00 470 pF Cer 500V 5"/,9 
C395 283-0617-00 4700 pF Mica 300V 10% 
C397. 283-0032-00 470 pF Cer 500V 5o/a 

C401 283-0032-00 470 pF Cer 500V 5% 
C403 290-0114-00 47 JLF Elect. 6V 
C404 283-0641-00 180 pF Mica 100V 1% 
C409 283-0026-00 0.2 JLF Cer 25V 
C413. 283-0026-00 0.2 JLF Cer 25V 
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Electrical Parts List-Type 141A/R141A 

Capacitors (cont) 

/ 
I Tektronix Serial/Model No. 

Ckt. No. Part No. Eff Disc Description 

C4l8 283-0598-00 253 pF Mica 300V 5% 
C4:20 283-0047-00 270 pF Cer 500V 5% 
C425 283-0594-00 0.001 f-LF Mica 100 v 1% 
C430 283-0032-00 470 pF Cer 500V 5% 
C434 283-0032-00 470 pF Cer 500V 5% 

C440 283-0594-00 0.001 f-LF Mica 100 v 1% 
C443 283-0004-00 0.02 f-LF Cer 150V 
C444 283-0149-00 25 pF Cer 200V 2% 
C445 283-0004-00 0.02 f-LF Cer 150V 
(451 283-0077-00 330 pF Cer 500V 5% 

C456 283-0077-00 330 pF Cer 500V 5% 
C461 283-0077-00 330 pF Cer 500V 5% 
C466 283-0077-00 330 pF Cer soov 5% 
C471 283-0077-00 330 pF Cer soov 5% 
C476 283-0032-00 470 pF Cer 500V 5% 

(485 283-0032-00 470 pF Cer 500V 5% 
C491 283-0077-00 330 pF Cer 500V 5% 
C496 283-0032-00 470 pF Cer 500V 5% 
C508 283-0004-00 XB090000 0.02 t-tF Cer 150V 
C519 283-0032-00 470 pF Cer 500V 5% 
(555 283-0594-00 0.001 f-LF Mica 100 v 1% 

C556 283-0634-00 65 pF Mica 100V 1% 
C557 283-0622-00 450 pF Mica 300V 1% 
C558 283-0640-00 160 pF Mica 100 v 1% 
(561 290-0312-00 4711.F Elect. 35V 10% 
C571 290-0312-00 4711.F Elect. 35 v 10% 

C572 283-0004-00 0.02 f-LF Cer 150V 
C574 290-0312-00 47 f-LF Elect. 35V 10% 
C577 290-0415-00 5.6 f-LF Elect. 35V 
C582 283-0026-00 0.2 f-LF Cer 25V 
C591 283-0004-00 0.0211.F Cer 150V 
C611 283-0628-00 410 pF Mica 500V 1% 

C612 283-0632-00 87 pF Mica 100V 1%. 
C616 283-0004-00 0.02 f-LF Cer 150V 
(621 283-0628-00 410 pF Mica 500V 1% 
C622 283-0632-00 87 pF Mica 100V 1% 
C628 281-0116-00 1.6-9.1 pF, Var Air 

(645 281-0116-00 1.6-9.1 pF, Var Air 
(646 283-0552-00 200 pF Mica 500V 1% 
(647 283-0552-00 200 pF Mica 500V 1% 
(648 283-0004-00 o.o2 11.F Cer 150V 
(661 283-0628-00 8010100 8029999 410 pF Mica 500V 1% 
(661 283-0669-00 8030000 360 pF Mica soov 1% 

C662 283-0632-00 87 pF Mica 100V 1% 
(666 283-0004-00 0.02 f-LF Cer 150V 
(671 283-0628-00 410 pF Mica 500V 1% 
C672 283-0632-00 87 pF Mica 100V 1% 
(678 281-0116-00 1.6-9.1 pF, Var Air 
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Electrical Parts List-Type 141A/R141A 

Capacitors (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

C691 283-0616-00 75 pF Mica 500V 5% 

C693 281-0081-00 1.8-13 pF, Var Air 

C694 290-0312-00 47 p.F Elect. 35V 10% 

C696 290-0183-00 1 p.F Elect. 35V 10% 

C698 290-0312-00 47 p.F Elect. 35V 10% 

C707 283-0051-00 0.0033 p.F Cer 100 v 5% r 
C714 283-0622-00 450 pF Mica 300V 1% 

C715 283-0149-00 25 pF Cer 200V 2% 

C716 283-0640-00 160 pF Mica 100V 1% I C717 283-0634-00 65 pF Mica 100 v 1% 

C720 290-0312-00 47 pF Elect. 35V 10% 

C724 283-0594-00 0.001 p.F Mica 100 v 1% 

C725 283-0634-00 65 pF Mica 100V 1% 

C726 283-0622-00 450 pF Mica 300V 1% 

C727 283-0640-00 160 pF Mica 100V 1% l 
C740 283-0003-00 0.01 p.F Cer 150V 

C752 283-0004-00 XB040000 0.02 p.F Cer 150V I C760 283-0003-00 0.01 p.F Cer 150V 

C770 281-0022-00 8-50 pF, Var Cer 

C787 281-0022-00 8-50 pF, Var Cer 

C796 283-0004-00 0.02 p.F Cer 150V 

C798 283-0059-00 1 p.F Cer 25V +80%-20% 

C799 290-0312-00 47 pF Elect. 35V 10% 

C835 290-0162-00 22 p.F Elect. 35V 

C850 283-0002-00 0.01 p.F Cer 500V 

C855 290-0171-00 100 p.F Elect. 12V l 
C871 283-0026-00 0.2 p.F Cer 25V 

C875 283-0000-00 0.001 p.F Cer 500V 

(880 283-001 0-00 0.05 p.F Cer 50V 

C885 290-0312-00 47 p.F Elect. 35V 10% 

C903 283-0594-00 0.001 p.F Mica 100V 1% 

C904 283-0634-00 65 pF Mica 100 v 1% 

C905 283-0640-00 160 pF Mica 100 v 1% 

C906 283-0622-00 450 pF Mica 300V 1% 

(912 283-0004-00 0.02 p.F Cer 150V l : 
C914 290-0415-00 5.6 ,_,F Elect. 35V 10% 

C916 283-0004-00 0.02 p.F Cer 150V 

C923 283-0594-00 0.001 ,_,F Mica 100 v 1% 

C924 283-0634-00 65 pF Mica 100V 1% 

C925 283-0640-00 160 pF Mica 100 v 1% 

C926 283-0622-00 450 pF Mica 300V 1% 

C932 283-0004-00 0,02 p.F Cer 150 v 
C934 290-0415-00 5.6 p.F Elect. 35V 10% 

C936 283-0004-00 0.02 p.F Cer 150 v 
C943 283-0594-00 0.001 p.F Mica 100V 1% 
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Electrical Parts List-Type 141A/R141A 

Capacitors (cont) 

/ Tektronix Serial/Model No. 
( Ckt. No. Part No. Eff Disc Description 

C944 283-0634-00 65 pF Mica 100V 1% 

C945 283-0640-00 160 pF Mica 100 v 1"/o 

C946 283-0622-00 450 pF Mica 300V 1% 

C952 283-0004-00 0.02 p.F Cer 150V 

C954 290-0415-00 5.6 p.F Elect. 35V 10% 

C956 283-0004-00 0.02 p.F Cer 150V 

C963 283-0594-00 0.001 p.F Mica 100V 1"/o 
C964 283-0634-00 65 pF Mica 100V 1"/o 
C965 283-0640-00 160 pF Mica 100V 1% 

C966 283-0622-00 450 pF Mica 300V 1% 

C972 283-0004-00 0.02 p.F Cer 150V 

C974 290-0415-00 5.6 p.F Elect. 35V 10% 

C976 283-0004-00 0.02 p.F Cer 150V 

C981 290-0425-00 100 p.F Elect. 20V 

C982 290-0409-00 1000 p.F Elect. 25V +75"/o-10% 

C983 283-0594-00 0.001 p.F Mica 100 v 1% 

C984 283-0634-00 65 pF Mica 100 v 1% 

C985 283-0640-00 160 pF Mica 100 v 1% 
C986 283-0622-00 450 pF Mica 300V 1% 
C989 290-0134-00 22 p.F Elect. 15V 

C992 283-0004-00 0.02 p.F Cer 150V 
C994 290-0415-00 5.6 p.F Elect. 35V 10% 
C996 283-0004-00 8010100 8099999 0.02 p.F Cer 150V 
C996 283-0111-00 8100000 0.1 p.F Cer 50V 

Semiconductor Device, Diodes 

CR120 *152-0185-00 Silicon Replaceable by 1 N4152 
CR124 *152-0185-00 Silicon Replaceable by 1 N4152 
CR125 *152-0185-00 Silicon Replaceable by 1 N4152 
CR162 *152-0185-00 Silicon Replaceable by 1 N4152 
CR164 *152-0185-00 Silicon Replaceable by 1 N4152 

CR337 *152-0185-00 Silicon Replaceable by 1 N4152 
CR347 *152-0185-00 Silicon Replaceable by 1 N4152 
CR358 *152-0185-00 Silicon Replaceable by 1 N4152 
CR359 *152-0185-00 Silicon Replaceable by 1 N4152 
VR362 152-0226-00 Zener 1 N751 A 400 mW, 5.1 V, 5% 

VR370 152-0168-00 Zener 1N963A 400mW, 12V, 5% 
CR377 *152-0185-00 Silicon Replaceable by 1 N4152 
CR378 *152-0185-00 Silicon Replaceable by 1 N4152 
CR381 *152-0185-00 Silicon Replaceable by 1 N4152 
CR385 152-0008-00 Germanium 

CR386 *152-0185-00 Silicon Replaceable by 1 N4152 
CR392 *152-0269-00 Silicon Voltage variable capacitance, 

Tek Spec 
*152-0185-00 CR404 Silicon Replaceable by 1 N4152 

CR405 *152-0185-00 Silicon Replaceable by 1 N4152 
CR440 *152-0185-00 Silicon Replaceable by 1 N4152 
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Electrical Parts List-Type 141A/R141A 

Semiconductor Device, Diodes (cont} 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

CR441 *152-0185-00 Silicon Replaceable by 1 N4152 
CR488 *152-0185-00 Silicon Replaceable by 1 N4152 
CR501 *152-0185-00 Silicon Replaceable by 1 N4152 
CR505 *152-0185-00 8010100 8029999 Silicon Replaceable by 1 N4152 
CR505 152-0008-00 8030000 Germanium 

CR506 *152-0185-00 Silicon Replaceable by 1N4152 
CR507 *152-0185-00 Silicon Replaceable by 1 N4152 
CR521 *152-0185-00 Silicon Replaceable by 1 N4152 
CR525 *152-0185-00 Silicon Replaceable by 1 N4152 
CR530 *152-0185-00 Silicon Replaceable by 1 N4152 

CR535 *152-0185-00 Silicon Replaceable by 1 N4152 
CR540 *152-0185-00 Silicon Replaceable by 1 N4152 
CR545 *152-0185-00 Silicon Replaceable by 1 N4152 
CR560 *152-0185-00 Silicon Replaceable by 1 N4152 
CR701 *152-0185-00 Silicon Replaceable by 1 N4152 

CR704 *152-0185-00 Silicon Replaceable by 1 N4152 
CR707 *152-0185-00 Silicon Replaceable by 1 N4152 
CR708 *152-0185-00 Silicon Replaceable by 1 N4152 
CR709 *152-0185-00 Silicon Replaceable by 1 N4152 
CR712 *152-0185-00 Silicon Replaceable by 1 N4152 

CR735 *152-0185-00 Silicon Replaceable by 1 N4152 
CR757 *152-0185-00 Silicon Replaceable by 1 N4152 
CR771 *152-0185-00 Silicon Replaceable by 1 N4152 
CR773 * 152-0185-00 Silicon Replaceable by 1N4152 
CR775 *152-0185-00 Silicon Replaceable by 1 N4152 

CR781 *152-0185-00 Silicon Replaceable by 1 N4152 
CR783 *152-0185-00 Silicon Replaceable by 1 N4152 
CR785 *152-0185-00 Silicon Replaceable by 1 N4152 
CR791 *152-0185-00 Silicon Replaceable by 1 N4152 
CR795 * 152-0185-00 Silicon Replaceable by 1 N. 152 

CR811 152-0066-00 Silicon 1N3194 
CR812 152-0066-00 Silicon 1N3194 
CR813 152-0066-00 Silicon 1N3194 
CR814 152-0066-00 Silicon 1 N3194 
CR815 *152-0185-00 Silicon Replaceable by 1 N4152 

CR841 152-0198-00 Silicon MR1032A 200V PIV, 3A 

CR842 152-0198-00 Silicon MR1032A 200V PIV, 3A 

CR861 152-0066-00 Silicon 1 N3194 
CR862 152-0066-00 Silicon 1 N3194 
VR870 152-0212-00 Zener 1 N936 500 mW, 9 V, 5%, TC 

CR906 *152-0185-00 Silicon Replaceable by 1 N4152 
CR926 *152-0185-00 Silicon Replaceable by 1 N4152 
CR946 *152-0185-00 Silicon Replaceable by 1 N4152 

CR966 *152-0185-00 Silicon Replaceable by l N4152 
CR986 *152-0185-00 Silicon Replaceable by 1 N4152 
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Ckt. 

F2 
F2 
F3 
F3 

Fll 
Fll 

J16 
J18 
J36 
J37 
J39 

J50 
J52 
J78 
J79 
J82 

J84 
J86 
J88 
J90 
J92 

J94 
J96 

Ll18 
l337 
l354 
l357 
L404 

l556 
l557 
l611 
l621 
L646 

l661 
L671 
L691 
l693 
l715 

l716 
l725 
l726 
l904 
l905 

© 

No. 

~ ,, 
I 

\ :-.1 

il'>•' 

Tektronix 
Part No. 

159-0025-00 
159-0042-00 
159-0028-00 
159-0025-00 

119-0095-04 
119-0095-06 

131-0126-00 
131-0126-00 
131-0126-00 
131-0126-00 
131-0126-00 

131-0126-00 
131-0126-00 
131-0126-00 
131-0126-00 
131-0126-00 

131-0126·00 
131-0126-00 
131-0126-00 
131-0126-00 
131-0126-00 

131-0126-00 
131-0126-00 

* 1 08-0368-00 
*114-0278-00 
*114-0278-00 
*1 08-0095-00 
114-0177-00 

* 114-0278-00 
*114-0278-00 
*114-0280-00 
*114-0280-00 
*114-0278-00 

*114-0280-00 
*114-0280-00 
*114-0281-00 
*114-0281-00 
*114-0222-00 

*114-0220-00 
*114-0278-00 
*114-0278-00 
*114-0278-00 
*114-0278-00 

Fuses 

Serial/Model No. 
Eff 

8010100 
8040000 
8010100 
8040000 

8010100 
8080000 

Disc 

8039999 

8039999 

Filter 

8079999 

Electrical Parts List-Type 141A/R141A 

Description 

%A 3 AG 
%A 3 AG 
%A 3 AG 
%A 3 AG 

R1 2x 1 A, 275 VAC, 400 Hz 
R1 2x 1 A, 275 V AC, 400 Hz 

Fast-81o 
Fast-81o 
Fast-81o 
Fast-81o 

Connectors 

Inductors 

8NC, single contact 
8NC, single contact 
8NC, single contact 
8NC, single contact 
8NC, single contact 

8NC, single contact 
8NC, single contact 
8NC, single contact 
8NC, single contact 
8NC, single contact 

8NC, single contact 
8NC, single contact 
8NC, single contact 
8NC, single contact 
BNC, single contact 

8NC, single contact 
8NC, single contact 

10 ,u.H 
4.6-16.7 ,u.H, Var Core 276-0568-00 
4.6-16.7 ,u.H, Var Core 276-0568-00 
1.4 ,u.H 
280-650 ,u.H, Var Core 276-0506-00 

4.6-16.7 ,u.H, Var Core 276-0568-00 
4.6-16.7 ,u.H, Var Core 276-0568-00 
12-43 ,u.H, Var Core 276-0568-00 
12-43 ,u.H, Var Core 276-0568-00 
4.6-16.7 ,u.H, Var Core 276-0568-00 

12-43 ,u.H, Var Core 276-0568-00 
12-43 ,u.H, Var Core 276-0568-00 
35-70 ,u.H, Var Core 276-0540-00 
35-70 ,u.H, Var Core 276-0540-00 
2-6 ,u.H, Var Core 276-0568-00 

1-3 ,u.H, Var Core 276-0568-00 
4.6-16.7 ,u.H, Var Core 276-0568-00 
4.6-16.7 ,u.H, Var Core 27 6-0568-00 
4.6-16.7 ,u.H, Var Core 276-0568-00 
4.6-16.7 ,u.H, Var Core 27 6-0568-00 
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Electrical Parts List-Type 141 A/R141 A 

Inductors (cont} 

Tektronix Serio II Model No. 
Ckt. No. Part No. Eff Disc Description 

L924 * 114-0278-00 4.6-16.7 ,uH, Var Core 276-0568-00 

L925 * 114-0278-00 4.6-16.7 ,u.H, Var Core 276-0568-00 

L944 *114-0278-00 4.6-16.7 ,u.H, Var Core 276-0568-00 

L945 * 114-0278-00 4.6-16.7 ,u.H, Var Core 276-0568-00 

L964 * 114-0278-00 4.6-16.7 ,u.H, Var Core 276-0568-00 

L965 * 114-0278-00 4.6-16.7 ,u.H, Var Core 276-0568-00 

L984 *114-0278-00 4.6-16.7 ,u.H, Var Core 276-0568-00 

L985 * 114-0278-00 4.6-16.7 ,u.H, Var Core 276-0568-00 

Transistors 

Q35 *151-0140-00 Silicon Selected from 2N3055 

Q55 *151-0140-00 Silicon Selected from 2N3055 

Q85 151-0149-00 Silicon 2N3441 
Q105 *151-0198-00 8010100 8049999 Silicon Replaceable by MPS 918 

Q105 * 151-0230-00 8050000 Silicon Selected from RCA 40235 

QllO *151-0198-00 Silicon Replaceable by MPS 918 

Q115 *151-0198-00 Silicon Replaceable by MPS 918 

Q120 151-0188-00 Silicon 2N3906 

Q130 *151-0195-00 Silicon Replaceable by MPS 6515 

Q135 *151-0195-00 Silicon Replaceable by MPS 6515 

Q140A,B 151-0249-00 8010100 8039999 Silicon Dual 

Q140A,B 151-0232-00 8040000 Silicon Dual 

Q150 *151-0195-00 Silicon Replaceable by MPS 6515 

Q1551 

Q160 *151-0192-00 Silicon Replaceable by MPS 6521 

Q165 *151-0195-00 Silicon Replaceable by MPS 6515 

Q261 *151-0127-00 XB130000 Silicon Selected from 2N2369 

Q305 151-0224-00 Silicon 2N3692 

Q306 151-0220-00 Silicon 2N4122 

Q308 151-0224-00 Silicon 2N3692 

Q310 151-1006-00 Silicon FET 

Q315 151-0220-00 Silicon 2N4122 

Q320 151-1 006-00 Silicon FET 

Q322 151-0220-00 Silicon 2N4122 

Q325 151-0224-00 Silicon 2N3692 

Q326 151-0224-00 Silicon 2N3692 

Q330 151-0224-00 Silicon 2N3692 

Q332 151-0224-00 Silicon 2N3692 

Q335 151-0224-00 Silicon 2N3692 

Q337 151-0224-00 Silicon 2N3692 

Q345 151-0224-00 Silicon 2N3692 

Q347 151-0224-00 Silicon 2N3692 

Q355 151-0190-00 Silicon 2N3904 

Q360 151-1 011-00 8010100 8069999 Silicon Dual, FET 

Q360 151-1041-00 8070000 Silicon Dual, FET 

Q362 151-0220-00 Silicon 2N4122 

Q366 *151-0216-00 Silicon Replaceable by MOT MPS 6523 

Q367 *151-0216-00 Silicon Replaceable by MOT MPS 6523 

Q372 151-0220-00 Silicon 2N4122 

'Furnished as a unit with Oven Assembly I *205-01 01!-011. 
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Electrical Parts List-Type 141A/R141A 

Transistors (cont} 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

Q374 151-0224-00 Silicon 2N3692 

Q378 151-0224-00 Silicon 2N3692 

Q380 151-0224-00 Silicon 2N3692 

Q385 151-0188-00 Silicon 2N3906 
Q390 151-0220-00 Silicon 2N4122 

Q395 151-0220-00 Silicon 2N4122 
Q405 151-0224-00 Silicon 2N3692 
Q410 151 -0220-00 Silicon 2N4122 
Q412 151 -0220-00 Silicon 2N4122 
Q418 *151-0198-00 Silicon Replaceable by MPS 918 

Q420 151-0225-00 Silicon 2N3563 
Q440 151-0224-00 Silicon 2N3692 
Q445 151-0224-00 Silicon 2N3692 
Q448 151-0224-00 Silicon 2N3692 
Q450 151-0224-00 Silicon 2N3692 

Q455 151-0224-00 Silicon 2N3692 
Q460 151-0224-00 Silicon 2N3692 
Q465 151-0224-00 Silicon 2N3692 
Q470 151-0224-00 Silicon 2N3692 
Q488 1 51-01 88-00 Silicon 2N3906 

Q495 151-0224-00 Silicon 2N3692 
Q501 151-0164-00 Silicon 2N3702 
QSOS 151-0164-00 Silicon 2N3702 
Q508 151 -0220-00 Silicon 2N4122 
Q510 151-0224-00 Silicon 2N3692 

Q511 151 -0224-00 Silicon 2N3692 
Q512 151-0224-00 Silicon 2N3692 
Q513 151-0224-00 Silicon 2N3692 
Q515 *151-0192-00 Silicon Replaceable by MPS 6521 
Q516 *151-0192-00 Silicon Replaceable by MPS 6521 

Q520 151-0224-00 Silicon 2N3692 
Q522 *151-0192-00 Silicon Replaceable by MPS 6521 
Q526 151-0224-00 Silicon 2N3692 
Q528 *151-0192-00 Silicon Replaceable by MPS 6521 
Q530 151-0224-00 Silicon 2N3692 

Q532 *151-0192-00 Silicon Replaceable by MPS 6521 
Q536 151-0224-00 Silicon 2N3692 
Q538 *151-0192-00 Silicon Replaceable by MPS 6521 
Q540 151-0224-00 Silicon 2N3692 
Q542 *151-0192-00 Silicon Replaceable by MPS 6521 

Q546 151-0224-00 Silicon 2N3692 
Q548 *151-0192-00 Silicon Replaceable by MPS 6521 
QSSO 151-0224-00 8010100 8039999 Silicon 2N3692 
Q550 151-0225-00 8040000 Silicon 2N3563 
Q552 *151-0192-00 Silicon Replaceable by MPS 6521 
Q556 1 51 -0220-00 Silicon 2N4122 
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Electrical Parts List-Type 141 A/R141 A 

Transistors (cont} 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

Q558 151-0220-00 Silicon 2N4122 
Q560 151-0220-00 Silicon 2N4122 
Q570 151-0221-00 Silicon 2N4258 
Q572 151 -0164-00 Silicon 2N3702 
Q574 151-0190-00 Silicon 2N3904 

Q576 151-0164-00 Silicon 2N3702 

Q605l 
Q606 

*153-0577-00 Silicon (matched set of 4) T ek Spec 
Q607 
Q608 
Q610 *151-0195-00 Silicon Replaceable by MPS 6515 

Q620 *151-0195-00 Silicon Replaceable by MPS 6515 
Q630 151-0224-00 Silicon 2N3692 
Q635 151-0232-00 Silicon Dual 
Q640 151-0225-00 Silicon 2N3563 
Q642 151-0225-00 Silicon 2N3563 

Q644 151-0225-00 Silicon 2N3563 
Q646 151-0225-00 Silicon 2N3563 

Q655l 
Q656 *153-0577-00 Silicon (matched set of 4) Tek Spec 
Q657 
Q658 

Q660 *151-0195-00 Silicon Replaceable by MPS 6515 
Q670 *151-0195-00 Silicon Replaceable by MPS 6515 
Q680 151-0224-00 Silicon 2N3692 
Q685 151-0232-00 Silicon Dual 
Q701 151-0190-00 Silicon 2N3904 

Q702 *151-0192-00 Silicon Replaceable by MPS 6521 
Q703 151-0190-00 Silicon 2N3904 
Q704 151-0190-00 Silicon 2N3904 
Q705 151-0190-00 Silicon 2N3904 
Q706 *151-0192-00 Silicon Replaceable by MPS 6521 

Q707 *151-0192-00 Silicon Replaceable by MPS 6521 
Q708 151-0190-00 Silicon 2N3904 
Q709 151-0190-00 Silicon 2N3904 
Q710 *151-0192-00 Silicon Replaceable by MPS 6521 
Q712 151-0190-00 Silicon 2N3904 

Q714 *151-0192-00 Silicon Replaceable by MPS 6521 
Q715 *151-0192-00 Silicon Replaceable by MPS 6521 
Q720 151-0220-00 Silicon 2N4122 
Q725 *151-0192-00 Silicon Replaceable by MPS 6521 
Q735 *151-0192-00 Silicon Replaceable by MPS 6521 

Q740 151-0220-00 8010100 8039999 Silicon 2N4122 
Q740 * 151-0219-00 8040000 Silicon Replaceable by 2N4250 
Q745 151-0220-00 Silicon 2N4122 
Q748 *151-01 03-00 Silicon Replaceable by 2N2219 
Q750 151-0220-00 Silicon 2N4122 
Q751 *151-0216-00 Silicon Replaceable by MOT MPS 6523 
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Electrical Parts List-Type 141A/Rl41A 

Transistors (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

Q752 *151-0216-00 Silicon Replaceable by MOT MPS 6523 
Q753 151-0188-00 Silicon 2N3906 
Q755 *151-0192-00 Silicon Replaceable by MPS 6521 
Q760 151-0220-00 Silicon 2N4122 
Q765 151-0220-00 Silicon 2N4122 

Q768 *151-01 03-00 Silicon Replaceable by 2N2219 
Q771 151 -0190-00 Silicon 2N3904 
Q772 *151-0192-00 Silicon Replaceable by MPS 6521 
Q773 151 -0190-00 Silicon 2N3904 
Q774 *151-0192-00 Silicon Replaceable by MPS 6521 

Q775 151-0190-00 Silicon 2N3904 
Q776 *151-0192-00 Silicon Replaceable by MPS 6521 
Q781 151-0190-00 Silicon 2N3904 
Q782 *151-0192-00 Silicon Replaceable by MPS 6521 
Q783 151-0190-00 Silicon 2N3904 

Q784 *151-0192-00 Silicon Replaceable by MPS 6521 
Q785 151-0190-00 Silicon 2N3904 
Q786 *151-0192-00 Silicon Replaceable by MPS 6521 
Q790 151-0190-00 Silicon 2N3904 
Q792 *151-0192-00 Silicon Replaceable by MPS 6521 

( 
Q794 151-0190-00 Silicon 2N3904 
Q796 *151-0192-00 Silicon Replaceable by MPS 6521 
Q810 151-0224-00 Silicon 2N3692 
Q815 151-1 005-00 Silicon FET 
Q825 *151-0192-00 Silicon Replaceable by MPS 6521 

Q826 *151-0192-00 Silicon Replaceable by MPS 6521 
Q830 *151-0183-00 Silicon Selected from 2N2192 
Q840 151-0224-00 Silicon 2N3692 
Q845 *151-0192-00 Silicon Replaceable by MPS 6521 
Q846 *151-0192-00 Silicon Replaceable by MPS 6521 

Q850 *151-0183-00 Silicon Selected from 2N2192 
Q860 151-0224-00 Silicon 2N3692 
Q875 *151-0192-00 Silicon Replaceable by MPS 6521 
Q876 *151-0192-00 Silicon Replaceable by MPS 6521 
Q880 *151-0183-00 Silicon Selected from 2N2192 

Q900 151-0220-00 Silicon 2N4122 
Q902' 151-0220-00 Silicon 2N4122 
Q910 151-0220-00 Silicon 2N4122 
Q912 151-0221-00 Silicon 2N4258 
Q914 151-0190-00 Silicon 2N3904 

Q916 151-0164-00 Silicon 2N3702 
Q920 151-0220-00 Silicon 2N4122 
Q922 151-0220-00 Silicon 2N4122 
Q930 151-0220-00 Silicon 2N4122 
Q932 151-0221-00 Silicon 2N4258 
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Electrical Parts List-Type 141A/R141A 

Transistors (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

0934 151-0190-00 Silicon 2N3904 
0936 151-0164-00 Silicon 2N3702 
0940 151-0220-00 Silicon 2N4122 
0942 151-0220-00 Silicon 2N4122 
0950 151-0220-00 Silicon 2N4122 

0952 151-0221-00 Silicon 2N4258 
0954 151-0190-00 Silicon 2N3904 
0956 151-0164-00 Silicon 2N3702 
0960 151-0220-00 Silicon 2N4122 
0962 151-0220-00 Silicon 2N4122 

0964 151-0190-00 Silicon 2N3904 
0970 151-0220-00 Silicon 2N4122 
0972 151-0221-00 Silicon 2N4258 
0974 151-0190-00 Silicon 2N3904 
0976 151-0164-00 Silicon 2N3702 

0978 151-01 64-00 Silicon 2N3702 
0980 151-0220-00 Silicon 2N4122 
0982 151-0220-00 Silicon 2N4122 
0990 151-0220-00 Silicon 2N4122 
0992 151-0221-00 Silicon 2N4258 

0994 151 -0190-00 Silicon 2N3904 
0996 151-0164-00 Silicon 2N3702 
0998 151-0164-00 Silicon 2N3702 

Resistors 

Resistors are fixed, composition, + 10% unless otherwise indicated. 

R20 321-0329-00 26.1 kn %W Prec 1% 
R21 321-0283-00 8.66 kn %W Prec 1% 
R22 321-0254-00 4.32 kn 1/a W Prec 1% 
R23 321-0233-00 2.61 kn lfaW Prec 1% 
R24 321-0216-00 1.74kn %W Prec 1% 

R25 321-0202-00 1.24 kn 1/a W Prec 1% 
R26 321-0190-00 931 n lfaW Prec 1% 
R27 321-0180-00 7320 %W Prec 1% 
R28 321-0170-00 5760 %W Prec 1% 
R105 321-0354-00 . 47.5 kn 1/a W Prec 1% 

R106 321-0354-00 47.5 kn lfaW Prec 1% 
R108 321-0306-00 15 kn lfaW Prec 1% 
R109 317-0101-00 won lfaW 5% 
R111 321-0339-00 33.2 kn %W Prec 1% 
Rll3 315-01 02-00 1 kn %W 5% 

Rll5 321-0235-00 2.74kn %W Prec 1% 
RllB 31 5-01 01 -00 100 n %W 5% 
R120 315-0472-00 4.7kn %.W 5% f 

R124 315-0911-00 910 n %W 5% 
\ 

R125 315-01 05-00 1Mn %W 5% 
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Electrical Parts List-Type 141A/Rl41A 

Resistors (cont} 

I 
Tektronix Serial/Model No. 

Ckt. No. Part No. Eff Disc Description 

R126 315-0332-00 3.3kn %W 5% 
R128 315-091 0-00 91 o %W 5% 
R131 315-0100-00 100 %W 5% 
R134 315-091 0-00 91 o 1/4W 5% 
R136 315-0750-00 750 %W 5% 

R137 315-0750-00 750 1/4 w 5% 
R139 315-0750-00 750 %W 5% 
R141 322-0157-00 4220 %W Prec 1% 
R142 2 

R1432 

R1442 

R1452 

R147 321-0237-00 2.87 kO lfaW Prec 1% 
R149 321-0249-00 3.83 ko lfaW Prec 1% 
R152 315-0271-00 2700 %W 5% 

R154 315-0332-00 3.3 kn 1/4 w 5% 
R1552 

R161 315-0302-00 3 kn 1/4 w 5% 
R162 315-0272-00 2.7 ko 1/4 w 5% 
R164 315-0203-00 20 kn 1/4 w 5% 

R166 315-0303-00 30 ko 1/4 w 5% 
R229 315-0392-00 3.9kn %W 5% 
R241 315-0272-00 2.7ko %W 5% 
R242 315-0272-00 2.7ko %W 5% 
R243 315-0272-00 2.7 ko lf4W 5% 

R244 315-0272-00 2.7 ko %W 5% 
R245 315-0243-00 24 ko 1/4 w 5% 
R246 315-0202-00 2kn lf4W 5% 
R247 315-0243-00 24 kn 1/4 w 5% 
R248 315-0202-00 2kn lf4W 5% 

R257 315-0243-00 24 kn %W 5% 
R258 315-0202-00 2 ko lf4W 5% 
R260 322-0247-00 X8130000 3.65 kn 1/4 w Prec 1"/o 
R261 311-1265-00 X8130000 2 kn, Var 
R264 315-0152-00 X8130000 1.5 kn %W 5"/o 

R266 315-0152-00 X8130000 1.5 kn 1/4 w 5"/o 
R301 315-0103-00 10 ko 1/4 w 5% 
R303 315-0103-00 10 ko %.W 5% 
R304 315-01 03-00 10 ko 1f4 w 5% 
R305 315-0472-00 4.7ko 1J4W 5% 

R307 315-01 03-00 10 ko %W 5"/o 
R308 315-01 03-00 10 ko %W 5% 
R309 315-047 4-00 470k0 lf4W 5% 
R311 321-0369-00 68.1 kn lfaW Prec 1% 
R312 323-0656-00 1.5MO %W Prec %% 

R313 311-0624-00 8010100 8109999 200 kO, Var 
R313 311-1251-00 8110000 200 kn, Var 
R314 321-0366-00 63.4 ko 1/a W Prec 1% 
R316 315-0153-00 15 kn %W 5% 
R318 315-0153-00 15ko %W 5% 

'Furnished as a unit with Oven Assembly (*205-0108-011. 
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Electrical Parts List-Type 141A/R141A 

Resistors (cont} 

Tektronix Serial/ Model No. 
Ckt. No. Part No. Eff Disc Description 

R320 321-0365-00 61.9 ko lfa W Prec 1% 
R322 315-0153-00 15 ko 1/4 w 5% 
R323 315-01 05-00 1Mn %. w 5% 
R324 315-0153-00 15 ko %W 5% 
R325 315-01 03-00 10ko 1/4 w 5% 

R327 315-0103-00 10 ko 1/4 w 5% 
R328 321-0162-00 475o 1/a W Prec 1% 
R329 321-0162-00 475o 1/a W Prec 1% 
R330 315-0103-00 10ko 1/4 w 5% 
R332 315-0103-00 10 ko 1/4 w 5% 

R334 321-0162-00 475o %W Prec 1% 
R335 321-0162-00 475o 1/a W Prec 1% 
R337 321-0123-00 187o %W Prec 1% 
R338 315-0162-00 1.6 kn 1/a W 5% 
R339 315-01 02-00 1 kn 1/4 w 5% 

R345 315-0470-00 470 lf4 w 5% 
R346 315-0622-00 6.2 ko 1/4 w 5% 
R347 321-0123-00 1870 1/a W Prec 1% 
R348 315-0103-00 10 ko %W 5% 
R349 315-0102-00 1 ko %W 5% 

R351 315-0102-00 1 ko 1/4 w 5% 
R352 315-0242-00 2.4 ko %W 5% 
R353 315-0302-00 3 ko 1/4 w 5% 
R355 315-0150-00 15 o 1/4 w 5% 
R356 315-091 0-00 91 o 1/4 w 5% 

R358 321-0510-00 2Mn 1/a W Prec 1% 
R359 321-0510-00 2Mo %W Prec 1% 
R360 315-0363-00 36 ko %W 5% 
R361 315-0564-00 560 ko 1/4 w 5% 
R363 315-0472-00 4.7 ko 1/4 w 5% 

R364 315-0392-00 4.7 kn 1/4 w 5% 
R365 315-0101-00 100!1 lf4W 5% 
R366 315-01 01-00 100 !.1 1/4 w 5% 
R369 315-0153-00 15 k!J 1/4 w 5% 
R370 315-0752-00 7.5 k!J 1f4 w 5% 

R371 315-0106-00 10M!.1 1/4 w 5% 
R373 315-0202-00 2 kn %W 5% 
R374 315-0363-00 36 kn 1/4 w 5% 
R375 315-0472-00 4.7 k!J %W 5% 
R377 315-0624-00 620 k!J 1/4 w 5% 

R380 315-0562-00 5.6 k!J 1f4 w 5% 
R381 315-0333-00 33 kn 1/4 w 5% 
R382 315-0471-00 4700 lf4W 5% 
R383 315-0134-00 130 kn 1f4 w 5% 
R384 · 315-0183-00 18 k!J lf4W 5% 
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Electrical Parts List-Type 141A/R141A 

Resistors (cont} 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

R385 315-0331-00 3300 Tj~,W 5% 
R386 315-0124-00 120 kO 1f4 W 5% 
R387 315-0243-00 24k0 1/4 w 5% 
R388 315-0202-00 2 ko %W 5% 
R389 315-0243-00 24k0 %W 5% 

R390 315-0202-00 2 ko 1/4 w 5% 
R391 315-0124-00 120 kO %W 5% 
R392 315-0124-00 120 kO 1/4W 5% 
R393 315-0753-00 75k0 1/4W 5% 
R394 315-0753-00 75 kO 1/4 w 5% 

R395 315-0561-00 5600 1/4 w 5% 
R396 315-0300-00 300 lf4 w 5% 
R398 315-0153-00 15 ko %W 5% 
R399 315-0121-00 120 0 %W 5% 
R401 315-0202-00 2 kO %W 5% 

R402 315-0243-00 24ko 1/4 w 5% 
R403 315-0470-00 470 1/4 w 5% 
R405 315-0681-00 6800 1/4 w 5% 
R406 315-0681-00 6800 1/4 w 5% 
R408 315-0273-00 27ko 1/4 w 5% 

R409 315-0470-00 470 1/4 w 5% 
R410 315-0202-00 2 ko 1/4 w 5% 
R412 315-0132-00 1.3ko 1/4 w 5% 
R413 315-0470-00 47o lf4 w 5% 
R414 315-0473-00 47ko %W 5% 

R415 315-0102-00 1 kO 1/4 w 5% 
R416 315-0471-00 4700 1/4 w 5% 
R418 311-0953-00 8010100 8109999 2.5 ko, Var 
R418 311-.1266-00 8110000 2.5 kn, Var 
R419 321-0193-00 1 ko 1/a W Prec 1% 
R420 315-0102-00 1 kn 1/4 w 5% 

R422 315-0681-00 680 !1 1/4 w 5% 
R425 315-0821-00 820 !1 1f4 w 5% 
R430 315-0243-00 24 kn 1/4 w 5%. 
R431 315-0202-00 2 kn 1/4 w 5% 
R434 315-0243-00 24 kn 1/4 w 5% 

R435 315-0202-00 2 kn 1/4 w 5% 
R439 315-01 00-00 10!1 1/4 w 5% 
R440 315-0471-00 4700 1/4 w 5% 
R441 321-0319-00 20.5 kn 1/a W Prec 1% 
R443 315-0223-00 22 kn 1f4 w 5% 

R444 315-0103-00 10 ko 1/4 w 5% 
R450 321-0232-00 2.55 ko 1/a W Prec 1% 
R451 311-0732-00 8010100 8109999 1 kn, Var 
R451 311-1263-00 8110000 1 kn, Var 
R452 321-0350-00 43.2 ko lfaW Prec 1% 
R454 315-0821-00 820 !1 1/4 w 5% 
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Electrical Parts List-Type 141 A/R141 A 

Resistors (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

R455 321-0243-00 3.32 ko 1/a W Prec 1% 

R456 311-0704-00 8010100 8109999 500 o, Var 
R456 311-1261-00 8110000 500 0, Var 
R457 321-0314-00 18.2 ko lfaW Prec 1% 

R459 315-0222-00 2.2 ko 1/4W 5% 

R460 321-0247-00 3.65 kn lfaW Prec 1% 

R461 311-0704-00 8010100 8109999 500 o, Var 
R461 311-1261-00 8110000 500 o, Var 
R462 321-0298-00 12.4 ko lfaW Prec 1% 
R464 315-0152-00 1.5 ko %W 5% 
R465 321-0249-00 3.83 ko lfaW Prec 1% 
R466 311-0704-00 8010100 8109999 500 o, Var 

R466 311-1261-00 8110000 500 n, Var 
R467 321-0295-00 11.5 ko lfaW Prec 1% 

R469 315-0222-00 2.2ko %W 5% 

R470 321-0252-00 4.12 ko lfaW Prec 1% 

R471 311-0704-00 8010100 8109999 500 o, Var 
R471 311-1261-00 8110000 500 n, Var 

R472 321-0286-00 9.31 ko lfaW Prec 1% 

R474 315-0222-00 2.2 ko %W 5% 

R476 315-0243-00 24 ko lf4 w 5% 

R478 315-0202-00 2 kn 1/4 w 5% 

R480 315-0100-00 10 o 1/4 w 5% 
R481 315-0100-00 10!1 1/4 w 5% 

R484 315-0243-00 24ko %W 5% 

R485 315-0202-00 2 ko 1/4 w 5% 

R488 315-0681-00 6800 %W 5% 

R489 315-0102-00 1 ko %W 5% 

R490 315-0100-00 10 o 1/4 w 5% 

R491 321-0252-00 4.12 ko lfaW Prec 1% 

R492 311-0704-00 8010100 8109999 500 n, Var 
R492 311-1261-00 8110000 500 n, Var 
R493 321-0287-00 9.53 ko 1/a W Prec 1% 

R495 315-0222-00 2.2 ko lf4W 5% 

R497 315-0202-00 2 ko 1/4 w 5% 

R501 315-0332-00 3.3 ko 1/4 w 5% 

R503 315-0273-00 27ko 1/4 w 5% 

R504 315-0821-00 8200 1/4 w 5% 

R507 315-0273-00 27ko %W 5% 

R508 315-01 02-00 1 ko lf4W 5% 

R511 321-0435-00 332 ko lfaW Prec 1% 

R512 315-0470-00 470 1/4 w 5% 

R513 321-0262-01 5.23 ko 1/a W Prec %% 

R514 315-0470-00 470 1/4 w 5% 

R519 315-0243-00 24ko lf4W 5% 

R520 315-0202-00 2 ko lf4W 5% 

R521 311-0644-00 20 kO, Var 
R522 321-0361-00 8010100 8099999 56.2 kn lfaW Prec 1% 

R522 321-0368-00 8100000 66.5 kn lfaW Prec 1% 

R523 315-0101-00 1000 1/4 w 5% 

R524· 315-0432-00 4.3 kn %W 5% 
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Resistors (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

R679 321-0122-00 182 n 1/s W Prec 1% 
R680 315-0202-00 2kn 1/4 w 5% 
R684 321-0161-00 8010100 8039999 464n %W Prec 1% 

·. R684 321-0812-07 8040000 455n 1/s W Prec 1/10% 
R686 321-0161-00 8010100 8039999 464n lfsW Prec 1% 

R686 321-0812-07 8040000 455n %W Prec 1/10% 
R692 321-0240-00 8010100 8039999 3.09 kn lfsW Prec 1% 

.. R692 321-0210-00 8040000 1.5 kn 1/s W Prec 1% 
R694 315-0100-00 lOn %W 5% 
R696 315-0100-00 10n %W 5% 

R698 315-01 00-00 10n %W 5% 
R700 315-01 01-00 lOOn %W 5% 
R701 321-0345-00 8010100 8099999 38.3 kn 1/s W Prec 1% 
R701 321-0351-00 8100000 44.2 kn lfsW Prec 1% 
R702 311-0840-00 8010100 8099999 20 kn, Var 

cR702 311-0836-00 8100000 8109999 5 kn, Var 
R702 311-1267-00 8110000 5 kn, Var 
R703 321-0300-00 13 kn lfsW Prec 1% 
R704 321-0305-00 8010100 8099999 14.7kn lfaW Prec 1% 
R704 321-0310-00 8100000 16.5 kn 1/s W Prec 1% 

R705 311-0836-00 8010100 8099999 5 kn, Var 
R705 311-1016-00 8100000 8109999 2 kn, Var 
R705 311-1265-00 8110000 2 kn, Var 
R706 311-0836-00 8010100 8109999 5 kn, Var 
R706 311-1267-00 8110000 5 kn, Var 
R707 315-0511-00 510 n %W 5% 

R708 321-0269-00 8010100 8099999 6.19 kn 1/s W Prec 1% 
R708 321-0282-00 8100000 8.45kn 1/s W Prec 1% 
R709 311-0836-00 8010100 8099999 5 kn, Var 
R709 311-0732-00 8100000 8109999 1 kn, Var 
R709 311-1263-00 8110000 1 kn, Var 
R710 315-0222-00 2.2 kn 1/4 w 5% 

.R711 315-0222-00 2.2 kn 1/4 w 5% 
R712 321-0300-00 13 kn lfsW Prec 1% 
R713 311-0836-00 8010100 8109999 5 kn, Var 
R713 311-1267-00 8110000 5 kn, Var 
R714 315-01 01-00 lOOn 1/4 w 5% 
R715 321-0294-00 11.3kn lfsW Prec 1% 

R717 321-01 05-00 8010100 8059999 121 n 1/s W Prec 1% 
R717 321-01 08-00 8060000 130n 1/s W Prec 1% 
R719 315-0101-00 lOOn 1/4 w 5% 
R722 315-0752-00 7.5 kn 1/4 w 5% 
R723 315-0102-00 1 kn 1/4 w 5% 
~24 315-01 02-00 
\ 

1 kn 1/4 w 5% 

R727 321-0117-00 162n 1/s W Prec 1% 
R729 315-0101-00 lOOn 1/4 w 5% 
R730 311-0950-00 8010100 8109999 10 kn, Var 
R730 311-1268-00 8110000 ·1okn, Var 
R731 315-0273-00 27kn 1/4 w 5% 
R732 321-0201-00 8010100 8099999 1.21 kn 1/s W Prec 1% 

R732 321-0198-00 8100000 1.13 kn 1/s W Prec 1% 
R734 321-0241-00 3.16 kn lfsW .Prec 1% 
R735 321-0228-00 2.32 kn 1/s W Prec 1% 
R736 321-0172-00 604n 1/s W Prec 1% 
R738 321-0231-00 2.49kn 1/s W Prec 1% 
R740 315-0431-00 430n %W 5·% 
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Electrical Parts List-Type 141A/R141A 

Resistors (cont) 

Tektronix Serial/Model No. ( 
Ckt. No. Part No. Eff Disc Description 

R742 321-021 o.oo 1.5 kn lfaW Prec 1% 
R743 321-021 0-00 1.5 kn lfaW Prec 1% 
R744 315-0302-00 3 kn 1/4 w 5% 
R745 308-0314-00 680n 3W ww 5% 
R746 321-0182-00 768n 1/s W Prec 1% 

R747 311-0886-00 8010100 8109999 SOn, Var 
R747 311-1258-00 8110000 50 n, Var 

R748} *312-0656-00 121 n 1/s W 
Prec (matched to within 

R749 0.1%) 
R750 321-1263-02 5.42kn lfaW Prec %% 
R751 321-0641-01 1.8 kn lfaW Prec %% 

R752 315-0512-00 5.1 kn 1/4 w 5% 
R753 315-0302-00 3kn 1/4 w 5% 
R754 321-0193-00 1 kn 1/s W Prec 1% 
R755 321-0277-00 7.5 kn 1/s W Prec 1% 
R756 315-0102-00 1 kn 1/4 w 5% 

R757 315-0512-00 5.1 kn lj.;,W 5% 
R758 321-0231-00 2.49kn 1/s W Prec 1% 
R760 315-0431-00 430n 1/4 w 5% 
R762 321-021 0-00 1.5 kn 1/s W Prec 1% 
R763 321-0210-00 1.5 kn 1/s W Prec 1% 

R764 315-0302-00 3 kn 1/4 w 5% 
R765 308-0252-00 390n 3W ww 5% 
R766 321-0216-00 8010100 8039999 1.74kn 1/s W Prec 1% 
R766 321-0222-00 8040000 8099999 2 kn lfsW Prec 1% 
R766 321-0228-00 8100000 2.32 kn 1/s W Prec 1% 

R767 311-0704-00 8010100 8109999 500 n, Var 
R767 311-1261-00 8110000 500 n, Var 
R768 } *312-0657-00 200n lfaW 

Prec (matched to within 
R769 0.1%) 
R770 315-0101-00 10on 1/4W 5% 
R771 321-0303-00 8010100 8099999 14 kn lfaW Prec 1% 

R771 321-0307-00 8100000 15.4 kn 1/s W Prec 1% 
R772 311-0836-00 8010100 8099999 5 kn, Var 
R772 311-1 016-00 8100000 8109999 2 kn, Var 
R772 311-1265-00 8110000 2 kn, Var 
R773 321-0349-00 8010100 8099999 42.2 kn 1/s W Prec 1% 
R773 321-0353-00 8100000 46.4 kn lfsW Prec 1% 

R774 311-0950-00 8010100 8099999 10 kn, Var 
R774 311-0836-00 8100000 8109999 5 kn, Var 
R774 311-1267-00 8110000 5 kn, Var 
R775 321-0319-00 8010100 8099999 20.5 kn 1/s W Prec 1% 
R775 321-0324-00 8100000 23.2 kn 1/s W Prec 1% 
R776 311-0950-00 8010100 8099999 10 kn, Var 

R776 311-0953-00 8100000 8109999 2.5 kn, Var 
R776 311-1266-00 8110000 2.5 kn, Var 
R777 315-0102-00 1 kn lj.;,W 5% 
R778 315-0101-00 lOOn lj.;,W 5% 
R779 315-0101-00 100 n lj.;,W 5% 
R780 315-0681-00 680n lj.;,W 5% 

R781 321-0365-00 8010100 8099999 61.9kn lfaW Prec 1% [ R781 321-0368-00 8100000 66.5 kn 1/s W Prec 1% 
R782 311-0840-00 8010100 8099999 20 kn, Var 
R782 311-0950-00 8100000 8109999 10kn, Var 
R782 311-1268-00 8110000 10 kn, Var 
R783- 321-0268-00 8010100 8099999 9.31 kn lfs W Prec 1% 
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Electrical Parts List-Type 141A/R141A 

Resistors (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

R525 321-0325-00 23.7 kn lfsW Prec 1% 
R526 311-0633-00 5 kn, Var 
R527 315-0751-00 750n %W 5% 
R528 315-0101-00 lOOn %W 5% 
R530 321-0325-00 23.7 kn %W Prec 1% 

R531 311-0633-00 5 kn, Var 
R533 315-0101-00 lOOn %,W 5% 
R535 321-0325-00 23.7 kn %W Prec 1% 
R536 311 -0633-00 5 kn, Var 
R538 315-0101-00 lOOn 1/4W 5% 

R540 321-0325-00 23.7 kn %W Prec 1% 
R541 311-0633-00 5 kn, Var 
R543 315-0101-00 lOOn 1/4 w 5% 
R545 321-0325-00 23.7 kn %W Prec 1% 
R546 311-0633-00 5 kn, Var 

R548 315-01 01-00 lOOn %,W 5% 
R550 321-0293-00 11 kn lfsW Prec 1% 
R551 311-0609-00 2 kn, Var 
R552 315-0101-00 100 n %,W 5% 
R553 321-0294-00 11.3kn %W Prec 1% 

R554 315-0152-00 1.5 kn %W 5% 
R555 321-0222-00 2 kn %W Prec 1% 
R556 321-0193-00 1 kn lfeW Prec 1% 
R557 321-0285-00 9.09 kn lfeW Prec 1% 
R558 315-0220-00 22n 1/4W 5% 

R559 321-0117-00 162n 1/a W Prec 1% 
R561 315-01 03-00 10 kn %W 5% 
R563 321-0275-00 7.15kn 1/a W Prec 1% 
R565 321-0260-00 4.99 kn lfeW Prec 1% 
R567 321-0222-00 2 kn lfeW Prec 1% 

R569 315-0202-00 2 kn 1/4 w 5% 
R570 307-0113-00 5.1 kn 1/4W 5% 
R571 315-0102-00 1 ko 1/4 w 5% 
R572 315-0563-00 56 ko %W 5% 
R573 315-0100-00 100 lf4W 5% 

R574 315-0330-00 33 o 1/4 w 5% 
R575 307-0113-00 5.1 o %W 5% 
R576 315-0100-00 10 n 1/4 w 5% 
R577 315-01 03-00 10 kn 1/4 w 5% 
R578 322-0085-00 750 %W Prec 1% 

R579 322-0085-00 75n 1/4 w Prec 1% 
R586 315-0272-00 2.7ko %W 5% 

. I R587 315-0560-00 56n 1/4 w 5% 
R588 315-0272-00 2.7ko %W 5% 
R589 315-0560-00 56n 1/4 w 5% 
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Electrical Parts List-Type 141 A/ R 141 A 

Resistors (cont) 

Tektronix Serial/Model No. I 

Ckt. No. Part No. Eff Disc Description ·\ 

R590 315-0272-00 2.7 kO %W 5% 
R591 315-0560-00 560 1f4 w 5% 
R601 315-01 02-00 1 kO 1f4W 5% 
R602 315-0302-00 3k0 1f4 w 5% 
R603 321-0154-00 3920 lfeW Prec 1% 

R604 321-0154-00 3920 lfeW Prec 1% 
R605 315-0181-00 1800 %W 5% 
R606 315-0181-00 1800 1f4W 5% 
R607 315-0181-00 1800 1f4W 5% 
R608 315-0181-00 1800 1f4 w 5% 

R612 321-0685-00 30k0 lfeW Prec %% 
R613 321-0143-00 301 0 lfaW Prec 1% 
R615 315-0302-00 3 kO 1f4 w 5% 
R616 315-0102-00 1 kO %W 5% 
R618 321-0735-07 1.001 kO lfeW Prec 1/10% 

R619 321-0159-00 4420 1fa W Prec 1% 
R622 321-0685-00 30 kO lfeW Prec %% 
R623 321-0143-00 301 0 lfeW Prec 1% 
R625 311-0886-00 8010100 8109999 500, Var 
R625 311-1258-00 8110000 50 n, Var 

R628 321-0735-07 1.001 kO 1fa W Prec 1/10% 
R629 321-0122-00 182 0 lfaW Prec 1% 
R630 315-0202-00 2k0 1f4 w 5% 
R634 321-0161-00 8010100 8039999 4640 1fa W Prec 1% 
R634 321-0812-07 8040000 4550 lfew Prec 1/10,% 

R636 321-0161-00 8010100 8039999 4640 1fa W Prec 1% 
R636 321-0812-07 8040000 4550 lfew Prec 1/10% 
R640 315-0102-00 1 ko 1f4 w 5% 
R642 315-0102-00 1 kO 1f4 w 5% 
R644 315-0152-00 1.5 kO %W 5% 

R651 315-0102-00 1 kO 1f4 w 5% 
R652 315-0302-00 3 kO 1f4 w 5% 
R653 321-0154-00 3920 1fa W Prec 1% 
R654 321-0154-00 3920 1fa W Prec 1% 
R655 315-0181-00 1800 1f4 w 5% 

R656 315-0181-00 180 n 1f4 w 5% 
R657 315-0181-00 1800 1f4 w 5% 
R658 315-0181-00 180 0 1f4 w 5% 
R662 321-0685-00 30 kO 1fa W Prec lf2% 
R663 321-0143-00 301 0 1fa W Prec 1% 

R665 315-0302-00 3 kO 1f4 w 5% 
R666 315-0102-00 1 kO 1f4 w 5% 
R668 321-0735-07 1.001 kn 1fa W Prec 1/10% 
R669 321-0159-00 4420 1fa W Prec 1% 
R672 321-0685-00 30 kO 1fe W Prec %% 

R673 321-0143-00 301 0 lfaW Prec 1% 
R675 311-0886-00 8010100 8109999 50 n, Var 
R675 311-1258-00 8110000 50 n, Var 
R678 321-0735-07 1.001 kO 1fe W Prec 1/10% 
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Electrical Parts List-Type 141A/R141A 

Resistors (cont) 

( Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

R783 321-0294-00 8100000 11.3 kn 1/a W Prec 1% 
R784 311-0836-00 8010100 8099999 5 kn, Var 
R784 311-0732-00 8100000 8109999 1 kn, Var 
R784 311-1263-00 8110000 1 kn, Var 
R785 321-0295-00 8010100 8099999 11.5 kn VaW Prec 1% 
R785 321-0300-00 8100000 13 kn lfsW Prec 1% 

R786 311-0836-00 8010100 8099999 5 kn, Var 
R786 311-1016-00 8100000 8109999 2 kn, Var 
R786 311-1265-00 8110000 2 kn, Var 
R787 315-0101-00 1000 1/4 w 5% 
R788 315-0101-00 1000 %W 5% 
R789 315-0101-00 10on %W 5% 

R791 321-0344-00 8010100 8099999 37.4 kn 1/a W Prec 1% 
R791 321-0349-00 8100000 42.2 kn 1/e W Prec 1% 
R792 311-0950-00 8010100 8109999 lOkn, Var 
R792 311-1268-00 8110000 10 kn, Var 
R795 321-0344-00 8010100 8099999 37.4 kn 1/a W Prec 1% 
R795 321-0349-00 8100000 42.2 kn lfsW Prec 1% 

R796 311-0950-00 8010100 8109999 lOkn, Var 
R796 311-1268-00 8110000 10 kn, Var 
R811 308-0245-00 0.60 2W ww 5% 
R813 315-01 01-00 lOOn 1/4 w 5% 
R816 315-0101-00 lOOn 1/4 w 5% 
R826 315-0222-00 2.2 kn 1/4 w 5% 

R831 315-0222-00 2.2 kn 1/4 w 5% 
R835 321-0219-00 1.87 kn 1/a W Prec 1% 
R836 311-0827-00 8010100 8109999 250 n, Var 
R836 311-1260-00 8110000 250 n, Var 
R837 321-0237-00 2.87 kn 1/e W Prec 1% 
R841 308-0244-00 o.3n 2W ww 
R843 315-0101-00 1000 1/4 w 5% 
R846 315-0222-00 2.2 kn 1/4 w 5% 
R848 315-0821-00 8200 1/4 w 5% 
R850 315-0390-00 390 1/4 w 5% 
R852 315-0392-00 3.9 kn %W 5% 

R855 321-0171-00 5900 1/a W Prec 1% 
R856 311-0827-00 8010100 8109999 250 n, Var 
R856 311-1260-00 8110000 250 n, Var 
R857 321-0237-00 2.87 kn 1/a W Prec 1% 
R861 307-0093-00 1.2 a %W 5% 
R864 315-0101-00 1000 1/4 w 5% 

R870 315-0821-00 820n 1/4 w 5% 
R871 315-0471-00 4700 %W 5% 
R872 315-0181-00 1800 %W 5% 
R875 315-0122-00 1.2 kn %W 5% 
R877 315-0621-00 6200 1/4 w 5% 

R879 315-0101-00 100 n %W 5% 
R880 315-0150-00 150 %W 5% 
R885 321-0215-00 1.69 kn 1/e W Prec 1% 
R886 311-0827-00 8010100 8109999 250 n, Var 
R886 311-1260-00 8110000 250 n, Var 
R887 321-0195-00 1.05 kn lfeW Prec 1% 

R889 315-0332-00 3.3kn %W 5% 
R900 315-0220-00 220 1/4 w 5% 

( R901 321-0222-00 2kn lfeW Prec 1% 
R902 315-01 01-00 lOOn %W 5% 
R905 321-0117-00 162 n 1/a W Prec 1% 
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Resistors (cont) 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

R'906 321-0260-00 4.99 ko 1/a W Prec l.% 
R907 315-0103-00 10ko lft.W 5% 
R908 321-0275-00 7.15ko lfaW Prec 1% 
R909 315-0432-00 4.3 ko 1/4 w 5% 
R910 321-0222-00 2ko lfaW Prec 1% 

R911 322-0085-00 750 1/4 w Prec 1% 
R912 315-0563-00 56 ko 1/4 w 5% 
R913 315-0102-00 1 ko 1/4 w 5% 
R914 315-0103-00 10ko 1/4 w 5% 
R916 315-0100-00 100 lft.W 5% 

R920 315-0220-00 220 1/4 w 5% 
R921 321-0222-00 2 ko 1/a W Prec 1% 
R922 315-0101-00 100 o 1/4 w 5% 
R925 321-0117-00 1620 1/a W Prec 1% 
R926 321-0260-00 4.99 ko 1/a W Prec 1% 

R927 315-0103-00 10 ko 1/4 w 5% 
R928 321-0275-00 7.15 ko 1/a W Prec 1% 
R929 315-0432-00 4.3 ko %W 5% 
R930 321-0222-00 2ko 1/a W Prec 1% 
R931 322-0085-00 750 lft.W Prec 1% 

R932 315-0563-00 56 ko 1f4 w 5% 
R933 315-0102-00 1 ko 1/4 w 5% 
R934 315-01 03-00 10ko 1/4 w 5% 
R936 315-01 00-00 10 o 1/4 w 5% 
R940 315-0220-00 220 lft.W 5% 

R941 321-0222-00 2 ko lfaW Prec 1% 
R942 315-0101-00 1000 1/4 w 5% 
R944 301-0430-00 430 1/2 w 5% 
R945 321-0117-00 162 o lfaW Prec 1% 
R946 321-0260-00 4.99 ko 1/a W Prec 1% 

R947 315-0103-00 10 ko 1/4 w 5% 
R948 321-0275-00 7.15 ko 1/a W Prec 1% 
R949 315-0432-00 4.3 ko 1/4 w 5% 
R950 321-0222-00 2 ko lfaW 1% 
R951 322-0085-00 750 lft.W Prec 1% 

R952 315-0563-00 56 ko lft.W 51o 
R953 315-0102-00 1 ko 1/4 w 5% 
R954 315-0103-00 10 ko %W 5% 
R956 315-0100-00 100 lft.W 5% 
R960 315-0220-00 220 lft.W 5% 

R961 321-0234-00 2.67 ko lfaW Prec 1% 
R962 315-0101-00 1000 %W 5% 
R963 321-0638-00 7.96 ko lfaW Prec 1% 
R964 321-0282-00 8.45ko lfaW Prec 1% 
R965 321-0117-00 1620 1/a W Prec 1% 

R966 321-0260-00 4.99 ko lfaW Prec 1"/o 
R967 315-01 03-00 10 ko 1/4 w 5% 
R968 321-0275-00 7.15 ko 1/a W Prec 1% 
R969 315-0202-00 2 ko 1/4 w 5% 
R970- 321-0222-00 2 ko 1/a W Prec 1% 
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Resistors ( cont} 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

R~71 322-0085-00 75n 1/4 w Prec 1% 
R972 315-0563-00 56 kn 1/4 w 5% 
R973 315-0102-00 1 kn 1/4 w 5% 
R274 315-01 03-00 10 kn 1/4 w 5% 
R975 307-0113-00 5.1 n 1/4 w 5% 

R976 315-01 00-00 lOU %W 5% 
R977 307-0113-00 5.1 n 1/4 w 5% 
R978 322-0085-00 75n 1/-1W Prec 1% 
R979 315-0100-00 10n 1/4 w 5% 
R980 315-0220-00 22n lf-IW 5% 

R981 321-0222-00 2 kn lfaW Prec 1% 
R982 315-0101-00 lOOn lf-IW 5% 
R983 321-0213-00 1.62 kn lfaW Prec 1% 
R984 315-0822-00 8.2 kn 1/4 w 5% 
R985 321-0117-00 162 n 1/a W Prec 1% 

R986 321-0260-00 4.99 kn YaW Prec 1% 
R987 315-01 03-00 10kn %W 5% 
R988 321-0275-00 7.15 kn %W Prec 1% 
R989 315-0202-00 2 kn %W 5% 
R990 321-0222-00 2 kn 1/a W Prec 1% 

R991 322-0085-00 7Sn 1/4 w Prec 1% 
R992 315-0563-00 56 kn %W 5% 
R993 315-01 02-00 1 kn %W 5% 
R994 315-01 03-00 10 kn %W 5% 
R995 307-0113-00 5.1 n %W 5% 

R996 315-01 00-00 10n lf-IW 5% 
R997 307-0113-00 5.1 n lf-IW 5% 
R998 322-0085-00 75n %W Prec 1% 
R999 315-0100-00 10n lf-IW 5% 

Switches 
Wired or Unwired 

51 260-0621-00 Lever V AXIS PHASING 
523 

·533 

54 260-0276-00 Toggle 
55 260-1 024-00 Rotary VITS liNE SElECTOR 

56 260-0731-00 lever SUBCARRIER 25Hz OFFSET 
58 260-0731-00 lever SYNC 
510 260-0195-01 lever FIELD 
515 260-0731-00 Lever u 
516 260-0731-00 Lever v 
517 260-0731-00 Lever y 
518 260-0731-00 lever WHITE REF 
520 260-0731-00 Lever CHROMA 
521 260-0731-00 Lever STEPS 
525 260-1 025-00 Rotary AVERAGE PICTURE lEVEl 

566 260-0137-00 lever MODE 
570 260-0731-00 Lever BRUCH SEQ 
571 260-0731-00 Lever u 
572 260-0731-00 lever v 
5750 260-0621-00 Lever AMPLITUDE 
'See Mechanical Parts List. Line Voltage Selector Body. 
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Ckt. No. 

TK1584 

T1 
T1 
T121 
T131 
T351 

T385 
T601 
T651 
T691 
T691 

TP110 
TP117 
TP131 
TP132 
TP212 

TP222 
TP224 
TP226 
TP228 
TP242 

TP244 
TP250 
TP254 
TP256 
TP258 

TP260 
TP262 
TP264 
TP268 
TP274 

TP278 
TP280 
TP282 
TP325 
TP330 

TP335 
TP355 
TP360 
TP366 
TP380 

Tektronix 
Part No. 

* 120-0583-00 
*120-0630-00 
*120-0588-00 
*120-0589-00 
*120-0585-00 

*120-0564-00 
*120-0584-00 
* 120-0587-00 
*120-0586-00 
* 120-0524-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

'Furnished as a unit with Oven Assembly 
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Thermal Cutout 

Serial/Model No. 
Eff Disc Description 

Transformers 

8010100 8039999 
8040000 

8010100 8039999 
8040000 

Test 

1*205-0108.01 I. 

L. V. Power 
L. V. Power 
Toroid, 3 windings 
Toroid, 4 turns bifilar 
Toroid, 3 windings 

Toroid, 3 windings 
Toroid, 3-1 0 turn windings 
Toroid, 4-10 windings 
Toroid, 10 turn quadfilar 
Toroid, 12 turn quadfilar 

Points 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test pomt 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

® 



Ckt. No. 

TP391 
TP393 
TP395 
TP397 
TP406 

TP410 
TP418 
TP420 
TP432 
TP436 

TP438 
TP439 
TP440 
TP445 
TP460 

TP490 
TP502 
TP508 
TP520 
TP522 

TP524 
TP526 
TP530 
TP532 
TP558 

TP603 
TP612 
TP622 
TP653 
TP662 

TP672 
TP716 
TP720 
TP726 
TP750 

TP826 
TP846 
TP870 
TP876 
TP905 

TP925 
TP945 
TP965 
TP985 

Tektronix 
Part No. 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

*214-0579-00 
*214-0579-00 
*214-0579-00 
*214-0579-00 

Test Points (cont) 

Serial/Model No. 
Eff Disc 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Pin, test point 
Pin, test point 
Pin, test point 
Pin, test point 

Electrical Parts List-Type 141 A/R 141 A 

Description 
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Electrical Parts List-Type 141A/Rl41A 

Integrated Circuits 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc 

U2125 156-0012-00 
U2145 156-0012-00 
U2156 152-0011-00 
U2165 152-0012-00 
U2175 1 56-0011-00 

U2185 156-0012-00 
U2196 156-0011-00 
U2205 156-0012-00 
U221 6 156-0011-00 
U2225 156-0012-00 

U2245 156-0012-00 
U2265 156-0012-00 
U2285 156-0012-00 
U2297 156-001 0-00 
U2305 156-0012-00 

U2406 156-0011-00 
U2426 156-0011-00 
U2446 156-0011-00 
U2465 156-0012-00 
U2486 156-0011-00 

U2505 156-0012-00 
U2525 156-0012-00 
U2546 156-0011-00 
U2566 156-0011-00 
U2586 156-0011 -00 

U2606 156-0011-00 
U261 6 156-0011-00 XB130000 
U2626 156-0011-00 
U2646 156-0011-00 
U2666 156-0011-00 
U2686 156-0011-00 

U2706 156-0011-00 
U2726 156-0011-00 
U2746 156-0011-00 
U2766 1 56-0011 -00 
U2786 156-0011 -00 

U2806 156-0011-00 
U2826 156-0011-00 
U3806 156-0011-00 
U381 6 156-0011-00 
U3826 156-0011 -00 

U3836 156-0011-00 
U3905 156-0012-00 
U391 5 156-0012-00 
U3925 156-0012-00 
U3935 156-0012-00 

'Clocked J-K Flipflop. Replaceable by Fairchild pL923. 
6Medium Power Dual 2-lnput Gate. Replaceable by Fairchild pL914. 

7Bufler-lnverter. Replaceable by Fairchild pL900. 
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Electrical Parts List-Type 141A/R141A 

Integrated Circuits (cont] 

Tektronix Serial/Model No. 
Ckt. No. Part No. Eff Disc Description 

U3945 156-0012-00 
U3955 156-0012-00 
U3965 156-0012-00 
U3975 156-0012-00 
U4025 156-0012-00 

U4046 156-0011-00 
U4056 156-0011-00 
U4065 156-0012-00 
U4085 156-0012-00 
U4106 156-0011-00 

U4145 156-0012-00 
U4156 156-0011 -00 
U4165 156-0012-00 
U4186 156-0011 -00 
U4205 156-0012-00 

U4226 156-0011-00 
U4236 156-0011-00 
U4245 156-0012-00 
U4265 156-0012-00 
U4286 156-0011-00 

U4305 156-0012-00 
U4326 156-0011-00 
U4366 156-0011-00 
U4386 156-0011-00 
U4396 1 56-0011-00 

U4406 156-0011 -00 
U4606 156-0011-00 
U4706 156-0011-00 
U4805 156-0012-00 
U4836 156-0011-00 

U4856 156-0011-00 
U4906 156-0011-00 
U4976 156-0011-00 
U501 6 156-0011-00 
U5026 156-0011-00 

U5045 156-0012-00 
U5065 156-0012-00 
U5086 156-0011-00 
U5106 156-0011-00 
U5126 156-0011-00 

U5146 1 56-0011 -00 
U5156 156-0011 -00 
U5206 156-0011-00 
U5226 156-0011-00 
U5246 156-0011 -00 

"Clocked J-K Flipflop. Replaceable by Fairchild !'L923. 

'Medium Power Dual 2-lnput Gate. Replaceable by Fairchild I'L914. 
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Electrical Parts List-Type 141 AIR 141 A 

Integrated Circuits (cont} 

Ckt. No. 

U5266 

U5286 

U5306 

U5326 

U5806 

U5826 

U5836 

U5867 

U5887 

U5907 

Y105 
Y392 

Tektronix 
Part No. 

156-0011-00 
156-0011-00 
156-0011-00 
156-0011-00 
156-0011-00 

156-0011-00 
156-0011 -00 
156-001 0-00 
156-001 0-00 
156-001 0-00 

158-0043-00 
158-0014-00 

Serial/Model No. 
Eff Disc 

Crystals 

'Medium Power Dual 2-lnput Gate. Rep~aceable by Fairchild J1L914. 

'Buffer-Invertor. Replaceable by Fairchild J1L900. 
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FIGURE AND INDEX NUMBERS 

Items in this section ore referenced by figure and index numbers to the illustrations which 
appear either on the bock of the diagrams or on pullout pages immediately following the 
diagrams of the instruction manual. 

INDENTATION SYSTEM 

This mechanical ports list is indented to indicate item relationships. Following is on 
example of the indentation system used in the Description column. 

Assembly andfor 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 same indentation as the item it mounts, 
while the detail parts are indented to the right. Indented items are part of, and included 
with, the next higher indentation. 

Mounting hardware must be purchased separately, unless otherwise specified. 

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, instru
ment 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. 

Change information, if any, is located at the rear of this manual. 

ABBREVIATIONS AND SYMBOLS 

For an explanation of the abbreviations ~nd symbols used in this section, please refer 
to the page immediately preceding the Electrical Parts List in this instruction manual. 



Mechanical Parts List-Type 141A/R141A 

INDEX OF MECHANICAL PARTS LIST ILLUSTRATIONS 

(Located behind diagrams) 

FIG. 1 FRONT & CHASSIS 

FIG. 2 REAR 

FIG. 3 STANDARD ACCESSORIES 

( 
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I 
\ 

Fig. & 
Index Tektronix 
No. Part No. 

1-1 333-1127-03 
-2 348-0048-00 
-3 124-0216-00 

- - - - - ... 

-4 212-0068-00 

SECTION 7 
MECHANICAl. PARTS I.IST 

FIG. 1 FRONT & CHASSIS 

Serial/Model No. 
Eff Disc 

Q 
t Description 
y 1 2 3 4 5 

1 PANEL, front (TYPE 141A only) 
4 FOOT, plastic, black (TYPE 141 A only) 
2 STRIP, trim plastic {TYPE 141A only) 

Type 141A/Rl41A 

mounting hardware for each: (not included w/strip) 
2 SCREW, 8-32 x 5/ 16 inch, THS (TYPE 141 A only) 

-5 333-1181-03 BOl 01 00 B109999 PANEL, front 
333-1127-03 B110000 

-6 386-1486-00 
-7 260-0276-00 

210-0414-00 
210-0021-00 

-8 337-1155-00 
210-0902-00 

-9 210-0473-00 

-10 366-0215-02 
-11 260-0731-00 

- - .. .. - .. 
220-0413-00 

-12 366-0215-02 
-13 260-0731-00 

.. - - - - -
220-0413-00 

-14 366-0215-02 
-15 260-0731-00 

- - .. .. - -
220-0413-00 

-16 366-0215-02 
-17 260-0731-00 

- .. - .. .. -
220-0413-00 

-18 366-0215-02 
-19 260-0621-00 

- .. .. - - .. 
220-0413-00 

2 

2 

2 

2 

1 
'1 

2 

PANEL, front 
SUB-PANEL, front 
SWITCH, toggle-ON OFF 
mounting hardware: (not included w/switch) 
NUT, hex., 15/ 32-32 x 9/ 16 inch 
LOCKWASHER, internal, 0.480 ID x 0.607 inch OD 
SHIELD, switch 
WASHER, flat, 0.470 ID x 21/ 32 inch OD 
NUT, 12 sided, 15/ 32-32 x 0.634 inch 

KNOB, charcoai-U (COLOUR BAR) 
SWITCH, lever-U (COLOUR BAR) 
mounting hardware: (not included w/switch) 
NUT, switch mounting 

KNOB, charcoai-V (COLOUR BAR) 
SWITCH, lever-V (COLOUR BAR) 
mounting hardware: (not included w/switch) 
NUT, switch mounting 

KNOB, charcoai-Y 
SWITCH, !ever-Y 
mounting hardware: (not included w/switch) 
NUT, switch mounting 

KNOB, charcoal-WHITE REF 
SWITCH, lever-WHITE REF 
mounting hardware: (not included w/switch) 
NUT, switch mounting 

KNOB, charcoal-SETUP 
SWITCH, lever-SETUP 
mounting hardware: (not included w/switch) 
NUT, switch mounting 
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Mechanical Parts List-Type 141A/R141A 

FIG. FRONT & CHASSIS (cont} 

Fig. & Q 
Index Tektronix Serial/Model No. t Description 
No. Part No. Eff Disc y 1 2 3 4 5 

1-20 366-0215-02 KNOB, charcoal-SUBCARRIER MOD 
-21 260-0731-00 SWITCH, lever-SUBCARRIER MOD 

------ mounting hardware: (not included w/switch) 
220-0413-00 2 NUT, switch mounting 

-22 366-0215-02 KNOB, charcoal-STEPS 
-23 260-0731-00 SWITCH, lever-STEPS 

- - .. .. .. .. mounting hardware: (not included w/switch) 
220-0413-00 2 NUT, switch mounting 

-24 366-0215-02 KNOB, charcoai-U (BURST) 
-25 260-0731-00 SWITCH, lever-U (BURST) 

- - - .. .. - mounting hardware: (not included w/switch) 
220-0413-00 2 NUT, switch mounting 

-26 366-0215-02 KNOB, charcoai-V (BURST) 
-27 260-0731-00 SWITCH, lever-V (BURST) 

- .. - - - .. mounting hardware: (not included w/switch) 
220-0413-00 2 NUT, switch mounting 

-28 366-0215-02 KNOB, charcoai-BRUCH SEQ 
-29 260-0731-00 SWITCH, lever-BRUCH SEQ 

.. .. .. .. .. - mounting hardware: (not included w/swtich) 
220-0413-00 2 NUT, switch mounting 

-30 366-0215-02 KNOB, charcoai-V AXIS PHASING 
-31 260-0621-00 SWITCH, lever-V AXIS PHASING 

.. .. .. - .. - mounting hardware: (not included w/switch) 
220-0413-00 2 NUT, switch mounting 

-32 366-0215-02 KNOB, charcoai-SUBCARRIER 25Hz OFFSET 
-33 260-0731-00 SWITCH, lever-SUBCARRIER 25Hz OFFSET 

------ mounting hardware: (not included w/switch) 
220-0413-00 2 NUT, switch mounting 

-34 366-0215-02 KNOB, charcoal-SYNC 
-35 260-0731-00 SWITCH, lever-SYNC 

- - - - .. .. mounting hardware: (not included w/switch) 
-36 220-0413-00 2 NUT, switch mounting 

-37 260-0195-01 SWITCH, lever-COLOUR BAR 
------ mounting hardware: (not included w/switch) 
21 0-0414-00 1 NUT, hex., 15/32-32 x 9/ 16 inch 

-38 210-0021-00 1 LOCKWASHER, internal, 0.480 ID x 0.670 inch OD 
210-0902-00 1 WASHER, flat, 0.470 ID x 21/ 32 inch OD 

-39 210-0473-00 1 NUT, 12 sided, 15/ 32-32 x 0.634 inch 
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Mechanical Parts List-Type 141A/R141A 

FIG. FRONT & CHASSIS (cont) 

Fig. & Q 
Index Tektronix Serial/Model No. t Description 
No. Part No. Eff Disc y l 2 3 4 5 

1-40 260-0137-00 SWITCH, lever-FIELD 
- - .. .. - - mounting hardware: (not included w/switch) 

-41 210-0021-00 LOCKWASHER, internal, 0.480 ID x 0.607 inch OD 
210-0902-00 WASHER, flat, 0.470 ID x 21/32 inch OD 

-42 21 0-0473-00 NUT, 12 sided, 15/ 32-32 x 0.634 inch 

-43 366-0500-00 KNOB, charcoal-AVERAGE PICTURE LEVEL 
.. .. .. - .. ... knob includesi 
213-0153-00 2 SCREW, set, 5-40 x 0.125 inch, HSS 

-44 260-1 025-00 1 SWITCH, unwired-AVERAGE PICTURE LEVEL 
------ mounting hardware: (not included w/switch) 
210-0978-00 WASHER, flat,% ID x% inch OD 

-45 21 0-0590-00 NUT, hex., %-32 x 7/16 inch 

-46 366-0500-00 KNOB, charcoal-LINE 

------ knob includes: 
213-0153-00 2 SCREW, set, 5-40 x 0.125 inch, HSS 

-47 260-1 024-00 1 SWITCH, unwired-LINE 
.. .. - .. - - mounting hardware: (not included w/switch) 
21 0-0978-00 WASHER, flat% ID x 1/ 2 inch OD 

-48 21 0-0590-00 NUT, hex., %-32 x 7/ 16 inch 

-49 136-0164-00 SOCKET, light 
- - ... .. - .. mounting hardware: (not included w/socket) 
210-0978-00 WASHER, flat, % ID x 1/ 2 inch OD 

-50 220-0480-02 NUT, 12 sided, 0.377-32 x 0.438 inch 

-51 136-0079-00 1 SOCKET ASSEMBLY, w/green jewel & hardware 
-52 131-0126-00 5 CONNECTOR, coaxial, 1 contact, BNC, female, w/hardware 

------ mounting hardware for each: (not included w /connector) 
-53 210-0241-00 LUG, terminal 

-54 213-0216-00 B010100 B109999 4 THUMB SCREW, 10-32 x 0.625 inch 
213-0216-00 B110000 2 THUMBSCREW, 10-32 x 0.625 inch 

-55 21 0-0894-00 B010100 B109999 4 WASHER, plastic, 0.190 ID x 7/ 16 inch OD 
21 0-0894-00 B110000 2 WASHER, plastic, 0.190 ID x 7/ 16 inch OD 

-56 354-0025-00 B010100 B109999 4 RING, retaining 
354-0025-00 B110000 2 RING, retaining 
124-0270-00 XB110000 1 STRIP, trim, right 
124-0270-01 XB110000 1 STRIP, trim, left 

-57 367-0102-00 2 HANDLE, carrying 
------ mounting hardware for each: (not included w/handle) 

-58 212-0004-00 2 SCREW, 8-32 x 5j16 inch, PHS 

-59 407-0510-00 2 BRACKET, angle 
.. - ... ... .. .. mounting hardware for each: (not included w/bracket) 

-60 212-0004-00 2 SCREW, 8-32 x 5/ 16 inch, PHS 

-61 441-0824-00 CHASSIS, main 
.. .. .. .. - - mounting hardware: (not included w/chassis) 

-62 210-0457-00 4 NUT, keps, 6-32 x 5/ 16 inch 
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Mechanical Parts List-Type 141A/R141A 

FIG. FRONT & CHASSIS (cont} 

Fig. & Q 

Index Tektronix Serial/ Model No. t Description 
No. Part No. Eff Disc y 1 2 3 4 5 

1-63 214-1169-00 12 PIN, guide 
- - - - .. ... mounting hardware for each: (not included w/pin) 

-64 210-0457-00 NUT, keps, 6-32 x 5/ 16 inch 

-65 344-0133-00 36 CLIP, circuit board 
............ mounting hardware for each: (not included w/clip) 

-66 213-0138-00 SCREW, sheet metal, #4 x 3/ 16 inch, PHS 

-67 348-0050-00 3 GROMMET, plastic, % inch diameter 
-68 343-0088-00 1 CLAMP, cable, plastic, small 
-69 343-0089-00 1 CLAMP, cable, plastic, large 
-70 344-0118-00 2 CLIP, capacitor mounting 

------ mounting hardware for each: (not included w/clip) 
-71 211-0504-00 SCREW· 6-32 x 1f4 inch, PHS 

210-0457-00 NUT, keps, 6-32 x 5/ 16 inch 

-72 210-0201-00 7 LUG, solder, SE #4 
- - - - - - mounting hardware for each: (not included w/lug) 

-73 213-0044-00 SCREW, thread forming 5-32 x 3/ 16 inch, PHS 

-74 386-1532-00 SUPPORT, chassis 
-75 670-0290-00 ASSEMBLY, circuit board-POWER SUPPLY 

- - - - .. - assembly includes: 
388-1 099-00 1 BOARD, circuit 

-76 131-0633-00 36 TERMINAL, pin 
-77 136-0183-00 3 SOCKET, transistor, 3 pin 
-78 136-0220-00 10 SOCKET, transistor, 3 pin 
-79 214-0579-00 4 PIN, test point 

- - - - .. ' .. mounting hardware: (not included w/assembly) 
-80 211-0116-00 3 SCREW, sems, 4-40 x 5/ 16 inch, PHB 

-81 670-0292-01 B010100 B099999 ASSEMBLY· circuit board-BAR DRIVE & VIDEO OUT 
670-0292-02 B100000 ASSEMBLY, circuit board-BAR DRIVE & VIDEO OUT 
------ assembly includes: 
388-11 01-01 1 BOARD, circuit 

-82 131-0633-00 38 TERMINAL, pin 
-83 136-01 83-00 2 SOCKET, transistor, 3 pin 
-84 136-0220-00 10 SOCKET, transistor, 3 pin 
-85 136-0235-00 14 SOCKET, semiconductor, 6 pin 
-86 214-0579-00 

II 
4 PIN, test point 

I, 
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Fig. & 
Index Tektronix 
No. Part No. 

1-87 670-0293-00 
------
388-11 02-01 

-88 131-0633-00 
-89 136-0220-00 
-90 136-0235-00 
-91 214-0506-00 
-92 214-0579-00 
-93 337-0950-00 
-94 352-0134-00 

-95 670-0294-01 
670-0294-02 
670-0294-03 
.. - - .. - -
388-11 03-01 

-96 131-0633-00 
-97 136-0220-00 
-98 136-0237-00 
-99 214-0579-00 

-100 670-0295-01 
- .. .. .. - .. 
388-11 04-01 

-101 131-0633-00 
-102 136-0220-00 
-1 03 136-0237-00 
-104 214-0579-00 

-105 670-0296-00 
- - .. .. - .. 
388-11 05-00 

-106 131-0633-00 
-1 07 136-0220-00 
-108 136-0234-00 
-1 09 136-0235-00 
-110 136-0237-00 
-111 214-0506-00 
-112 214-0579-00 
-113 352-0096-00 
-114 352-0125-00 

-115 670-0297-00 
670-0297-01 
------
388-11 06-00 

-116 131-0633-00 
-117 136-0237-00 
-118 214-0579-00 

REV. C APR. 1975 

Mechanical Parts List-Type 141A/R141A 

FIG. 1 FRONT & CHASSIS (cont) 

Serial/Model No. 
Eff Disc 

B010100 B089999 
B090000 B099999 
B100000 

B010100 B129999 
B130000 

Q 
t Description 
y 1 2 3 4 5 

ASSEMBLY, circuit board-U. V. MODULATOR 
assembly includes: 

1 BOARD, circuit 
22 TERMINAL, pin 
18 SOCKET, transistor, 3 pin 
2 SOCKET, semiconductor, 6 pin 
3 PIN, connector 
6 PIN, test point 
2 SHIELD· electrical 
3 HOLDER, toroid 

ASSEMBLY, circuit board-STAIRCASE 
ASSEMBLY, circuit board-STAIRCASE 
ASSEMBLY, circuit board-STAIRCASE 

assembly includes: 
1 BOARD, circuit 

46 TERMINAL, pin 
30 SOCKET, transistor, 3 pin 
22 SOCKET, semiconductor, 8 pin 
9 PIN, test point 

ASSEMBLY, circuit board-HORIZONTAL TIMING 
assembly includes: 

1 BOARD, circuit 
42 TERMINAL, pin 
18 SOCKET, transistor, 3 pin 
29 SOCKET, semiconductor, 8 pin 
.12 PIN, test point 

ASSEMBLY, circuit board-HORIZ COLOR LOCK 
assembly includes: 

1 BOARD· circuit 
20 TERMINAL, pin 
26 SOCKET, transistor, 3 pin 
2 RECEPTACLE, electrical 
1 SOCKET, semiconductor, 6 pin 

12 SOCKET, semiconductor, 8 pin 
1 PIN, connector 

11 PIN, test point 
1 HOLDER, crystal 
1 HOLDER, toroid 

ASSEMBLY, circuit board-VERTICA-
ASSEMBLY, circuit board-VERTICAL 

assembly includes: 
1 BOARD, circuit 

36 TERMINAL, pin 
37 SOCKET, semiconductor, 8 pin 
19 PIN, test point 
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Mechanical Parts List-Type 141A/R141A 

FIG. FRONT & CHASSIS (cont) 

Fig. & Q 

Index Tektronix Serial/Model No. t Description 
No. Part No. Eff Disc y l 2 3 4 5 

-119 670-0313-00 B010100 B099999 1 ASSEMBLY· circuit board-OUTPUT AMP 
670-0313-01 B100000 1 ASSEMBLY, circuit board-OUTPUT AMP 
.. - - .. .. .. assembly includes: 
388-1412-00 1 BOARD, circuit 

"120 131 -0633-00 23 TERMINAL, pin 
-121 136-0220-00 33 SOCKET, transistor, 3 pin 
"122 214-0579-00 9 PIN, test point 

------ mounting hardware: (not included w/assembly) 
-123 211 -0116-00 4 SCREW, sems, 4-40 x 5/ 16 inch, PHB 

-124 179-1408-00 CABLE HARNESS, chassis 
.. - .. .. .. - cable harness includes: 

-125 131 -0371 -00 175 CONNECTOR, terminal (for small wire) 
"126 131-0677-00 10 CONNECTOR, terminal (for large wire) 
"127 390-0065-00 1 CABINET SIDE, right 

.. - - ... ... - mounting hardware: (not included wfcabinet side) 
-128 211 -0538-00 14 SCREW, 6-32 x 5/ 16 inch, 100° csk, FHS 
-129 210-0457-00 14 NUT, keps, 6-32 x 5/ 16 inch 

"130 390-0066-00 CABINET SIDE, left 
.. - .. - - .. mounting hardware: (not included w/cabinet side) 

-131 211 -0538-00 14 SCREW, 6-32 x 5/ 16 inch, 100° csk, FHS 
-132 21 0-0457-00 14 NUT, keps, 6-32 x 5/ 16 inch 

348-0048-00 XB080000 4 FOOT, plastic 
-133 351 -0104-00 1 SLIDE, section (pair) 

............ mounting hardware for each: (not included w/slide) 
-134 212-0507-00 2 SCREW, 10-32 x% inch, PHS 
"135 220-0410-00 2 NUT, keps, 10-32 x % inch 

"136 390-0063-00 CABINET BOTIOM 
.. .. - .. - - cabinet bottom includes: 

"137 355-0135-00 B010100 B100619 12 STUD, turnlock fastener, OHS 
355-0135-01 B100620 12 STUD, turnlock fastener, OHS 

"138 355-0134-01 2 STUD, turnlock fastener, FHS 
"139 214-0389-00 14 FASTENER, retainer 
"140 390-0064-00 1 CABINET TOP 

... .. - .. .. - cabinet top includes: 
-141 355-0135-00 B010100 B100619 12 STUD, turnlock fastener, OHS 

355-0135-01 B100620 12 STUD, turnlock fastener, FHS 
"142 355-0134-01 2 STUD, turnlock fastener, FHS 
-143 214-0389-00 14 FASTENER, retainer 
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Fig. & 
Index Tektronix Serial/Model No. 
No. Part No. Eff Disc 

2-1 407-0555-00 
-2 348-0063-00 
-3 348-0050-00 B010100 B020229 

348-0050-00 B020230 
252-0564-00 B020230 

-4 - - - - ... ... 
... ... .. ... . .. 

-5 212-0516-00 
166-0227-00 

-6 210-0812-00 
-7 220-0410-00 

-8 407-0556-00 
- - ... ... .. -

-9 211-0507-00 
-10 21 0-0457-00 

-11 386-1487-00 
- .. - - .. .. 

-12 211-0507-00 
-13 210-0457-00 

-14 200-0293-00 
-15 200-0538-00 
-16 ................. 

------
-17 211-0588-00 
-18 432-0048-00 
-19 386-0254-00 
-20 21 0-0457-00 

-21 441-0823-00 
- - .. - .. -

-22 211-0507-00 
-23 21 0-0457-00 

~24 344-0133-00 
.. - .. .. - -

-25 213-0138-00 

Mechanical Parts List-Type 141A/Rl41A 

FIG. 2 REAR 

Q 
t 
y 1 2 3 4 5 

1 BRACKET, transformer 

Description 

2 GROMMET, plastic, % inch diameter 
5 GROMMET, plastic, % inch diameter 
4 GROMMET, plastic, % inch diameter 
1 CHANNEl, plastic, 3% inches 
1 TRANSFORMER 

mounting hardware: (not included w/transformer) 
4 SCREW, 10-32 x 2 inches, HHS 
4 TUBE, insulating (not shown) 
4 WASHER, fiber, #10 
4 NUT, keps, 10-32 x % inch 

BRACKET, capacitor 
mounting hardware: (not included w/bracket) 

4 SCREW, 6-32 x 5/ 16 inch, PHS 
4 NUT, keps, 6-32 x 5/ 16 inch 

SUPPORT, bracket 
mounting hardware: (not included w/support) 

4 SCREW, 6-32 x 5/ 16 inch, PHS 
4 NUT, keps, 6-32 x 5/ 16 inch 

1 COVER, capacitor, plastic, 0.365 ID x 2'/16 inches long 
1 COVER, capacitor, plastic, 1.365 ID x 1.644 inches long 
2 CAPACITOR 

mounting hardware for each: (not included w/capacitor) 
2 SCREW, 6-32 x 5/ 16 inch, HHS 
1 BASE, capacitor mounting 
1 PlATE, fiber, large 
2 NUT, keps, 6-32 x 5/ 16 inch 

CHASSIS 
mounting hardware: (not included w/chassis) 

2 SCREW, 6-32 x 5/ 16 inch, PHS 
2 NUT, keps, 6-32 x 5/ 16 inch 

6 CUP, circuit board 
mounting hardware for each: (not included w/clip) 
SCREW, sheet metal, #4 x 3/ 16 inch, PHS 
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Me~hanical Parts List-Type 141A/R141A 

FIG. 2 REAR (cont} 

Fig. & Q ( 
Index Tektronix Serial/ Model No. t Description 
No. Part No. Eff Disc y 1 2 3 4 5 

2- 119-0191-00 ASSEMBLY, oven 
... ... ... - - - assembly includes: 

-26 200-0906-00 COVER ASSEMBLY, oven 
-27 214-1097-00 INSULATOR, oven, thermal 
-:l8 200-0905-00 COVER, oven, inner 
-29 348-0179-00 PAD, cushioning 
-30 670-0291-00 B010100 B049999 ASSEMBLY, circuit board-SUBCARRIER OSC 

670-0291-01 B050000 ASSEMBLY, circuit board-SUBCARRIER OSC · 
... - .. - - .. assembly includes: 
388-11 00-00 B010100 B049999 1 BOARD, circuit 
'"''38-1100-01 B050000 1 BOARD, circuit 

-31 ! 31-0633-00 3 TERMINAL, pin 
-32 136-0234-00 2 RECEPTACLE, electrical 
-33 136-0252-01 12 SOCKET, pin connecting 

I -34 205-0108-01 1 SHELL, oven 
-35 214-1 096-00 1 INSULATOR, oven, thermal 
-36 670-0289-00 1 ASSEMBLY, circuit board-SUBCARRIER OUTPUT 

.................. assembly includes: 
388-1 098-00 1 BOARD· circuit 

-37 131-0633-00 15 TERMINAL, pin 
-38 136-0220-00 3 SOCKET, transistor, 3 pin 
-39 136-0235-00 2 SOCKET, semiconductor, 6 pin 
-40 214-0506-00 1 PIN, connector 
-41 214-0579-00 4 PIN, test point 
-42 352-0134-00 1 HOLDER, toroid 
-43 21 0-0589-00 B010100 B030304 2 NUT, locking 4-40 x 1/ 4 inch 

21 0-0586-00 B030305 2 NUT, keps, 4-40 x 1/ 4 inch 
................. mounting hardware: (not included w/assembly) 

-44 211-0116-00 2 SCREW, sems, 6-32 x 5/ 16 inch, PHB 

-45 179-1409-00 CABLE HARNESS, power 
- .. - .. ... - cable harness includes: 

-46 131-0371-00 20 CONNECTOR, terminal 
-47 179-1399-00 1 CABLE HARNESS, line voltage selector 

.. ... - ... ... ... cable harness includes: 
-48 214-0768-00 8 CONTACT, electrical 
-49 131-0126-00 8 CONNECTOR, coaxial, 1 contact, BNC, female, wfhardware 

.. - ... .. ... ... mounting hardware for each: (not included w/connector) 
-50 210-0241-00 LUG, terminal 

-51 131-0126-00 4 CONNECTOR, coaxial, 1 contact, BNC, female, w/hardware 
-52 - - - - - - 2 TRANSISTOR 

................. mounting hardware for each: (not included w/transistor) 
-53 211-051 0-00 2 SCREW, 6-32 x % inch, PHS 
-54 386-0978-00 1 PLATE, insulating, mica 
-55 21 0-0935-00 2 WASHER, plastic, shouldered, #6 

21 0-0803-00 2 WASHER, flat, 0.150 ID x% inch OD 
210-0202-00 1 LUG, solder• SE #6 

-56 210-0457-00 2 NUT, keps, 6-32 x % inch 

( 
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Mechanical Parts List-Type 141A/R141A 

FIG. 2 REAR (cont} 

fig. & Q 
Index Tektronix Serial/Model No. t Description 
No. Part No. Eff Disc y 1 2 3 4 5 

2-57 ------ TRANSISTOR 
------ mounting hardware: (not included w/transistor) 

-58 211-0510-00 2 SCREW, 6-32 x % inch, PHS 
-59 386-0143-00 1 PLATE, insulating, mica > 

-60 210-0975-00 2 WASHER, plastic, shouldered, #6 jC 

21 0-0804-00 2 WASHER, flat, 0.170 ID x% inch OD 
210-0202-00 1 LUG, solder, SE #6 

-61 21 0-0457-00 2 NUT, keps, 6-32 x 5/ 16 inch 

-62 200-0918-00 8010100 8029999 COVER, transistor 
200-0918-01 8030000 COVER, transistor 
------ mounting hardware: (not included w/cover) 

-63 211-0008-00 4 SCREW, 4-40 x 1f4 inch· PHS 

-64 386-1488-01 8010100 8039999 PANEL, rear 
386-1488-02 8040000 PANEL, rear 

-65 131-0171-00 CONNECTOR, 3 wire motor base 
.. - .. .. ... .. mounting hardware: (not included w/connector) 

-66 211-0507-00 2 SCREW, 6-32 x 5/ 16 inch, PHS 
210-0202-00 2 LUG, solder, SE #6 (not shown) 

-67 210-0457-00 2 NUT, keps, 6-32 x 5/ 16 inch 

-68 204-0279-00 BODY, line voltage selector 
------ mounting hardware: (not included w/body) 
210-0006-00 2 LOCKWASHER, internal, #6 

-69 21 0-0407-00 2 NUT, hex., 6-32 x 1/ 4 inch 

-70 200-0762-00 COVER, line voltage selector 
... - .. .. ... - cover includes: 

-71 352-0102-00 2 HOLDER, fuse 
- - - .. ... .. mounting hardware for each: (not included w/holder) 

-72 213-0088-00 2 SCREW, thread forming, #4 x 1f4 inch, PHS 
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SECTION 8 
DIAGRAMS 

The following special symbols are used on the diagrams: 

Screwdriver adjustment 

Front or rear-panel control or connector. 

0 Refers to the indicated diagram. 

Connection soldered to circuit board. 

-----Av'V'v--A----74 ~Blue line encloses components located on 
circuit board. 

~~Test point. 

n 

~ i 





VOLTAGE AND WAVEFORM CONDITIONS 

DC circuit voltages measured with a digital multimeter with an 
accuracy of 0.1 %; input impedance is greater than 1 kMQ on the 1.500 
volt range and 1 0 MQ on the higher ranges. AC voltages measured 
with a YOM having an accuracy of 3%. All voltages were measured 
with respect to chassis ground unless noted otherwise. 

Waveforms shown are actual photographs taken with a Tektronix 
Oscilloscope Camera System and Projected Graticule. Each major divi
sion represents one em. Test oscilloscope deflection factor and sweep 
rate conditions are noted adjacent to each waveform. DC coupling was 
used to obtain the DC levels that are recorded at the right side of each 
waveform. These DC levels are located with respect to the graticule 
line rather than to the waveform. To show time related waveforms, 
the triggering source for the test oscilloscope is indicated on each dia
gram. 

Voltages and Waveforms on the diagrams (shown in blue) are not 
absolute and may vary between instruments because of differing com
ponent tolerances and internal calibration. 

The test oscilloscope used for obtaining the waveform photographs 
had the following minimum characteristics: Deflection factor, 1 mY I em 
to 1 VI em (1 0 mY I em to 10 VI em with a 1 OX probe); frequency re
sponse, DC to 1 0 MHz; sweep rates, 0.1 p.,s/ em to 10 ms/ em. 

WARNING 

"Ground lugs" are not always at ground potential. Check 
the schematic before using such connections as a ground 
for the multimeter, YOM or oscilloscope probe. 

Type R141 A control settings are as follows: 

COLOUR BAR switches All up 

MODULATED STAIRCASE switches All up 

BURST switches All up 

V AXIS PHASING 90°/270° 

25Hz OFFSET 

SYNC 

FULL FIELD 

COLOUR BAR/ MODULATED 
STAIRCASE 

AVERAGE PICTURE LEVEL 

VERTICAL INSERTION TEST SIGNAL 

LINE 

FIELD 

POWER 

Line Voltage 

Up 

Up 

COLOUR BAR* 

12.5 

11 /324 

BOTH 

ON 

Design Center (115 VAC) to ob
tain Power Supply voltage read-
mgs. 

*VAR APL was used for all voltages and waveforms on diagram i> 
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FROM [L H .OZ. """""'-- 4.b-lb"l'f'-H ""T 

'P I N 10 f" ~, - ""T.4 ~ 

FROM<V. ( ~1/_:C.+-~----- +10\1 ~:,:,, @lT(j]~ffi·"\.__._ __ ..,.~1--(~ 

FRO M -·---~( 1(('---'-1 -------1~---------l·~ + 3.. b\1 
PIN AC..~ tC.340 

m.o-z 

'P I N A C. ~~ ±c.~39 VOLTAGESandWAVEFOR MSobtoined IB""T C!.OO R
3

4-1' 
TO .. ( T .02. C.:!>4l' IB"T 
~be /0. D m und er c o nditkms t iven on Diagram -k-1. '2.00 f' 

"'-.:/ <!) . eJ<Cj!pt as follows : ~ A 1 _v 
C.R~37 C.33B-b- C..'i<-~47 

:.:~,o sc ill oscope externally triggered - ""T . E! 

1 
-0"2. L ~:"'6~8 

.: = ~: ! ~ r~·ci':s -~ . 0 
• •• - J36 1 r:J/Q337 

+ 

Q347 

R~49 
II<. 

TYPE:.. 14\Aj~\4\A. RE.V. B, OCT. 1977 

c.:!.sr 
.QQI 

U-334 
,---

1 f---:;-
FF 

L....¥T 

C.3B":l 

FF 

O~T 
L.__ 

U-39~ of:-
L___ '=> 

U397 

C.:!-81' 
41'0 

470 -+3-bV 
~--------~--------~f----------------------------------~--~~'~FROM 

JR390 5.' PI~ 

-+3.bV 

~"2.\<-. 

Q385 

RC..FC..RC..NC.C.. 'DI AC1RAM'::> 

0'=>u~C.Ar<.I>- I I:.R O'::>C I LLATOR t 
<3;>V'=.RT I C.AL 

0HORIZONTAL t:>C..TA I L T I M I NC.. 

<§> "=>TA I RC.A':;o'=. 

~'POWI:.R '::> \.1??\..Y 

~~UFF"t.1'>- AM?':> t;_ '::>WITC.'t-\ IN G. 

\-IO R I Z 

OUTPUT 

R~B<o 
1"20\<.. 

- I SV 

COI...O U R LOC~ ~OAR~ 

NOT"-.: 
I. ALl... U"'\.IO>t.t:> l.C.. 11-\?UT 

P I N'::> AR.t. C,ROU"'t:>l:.t:> 

<..St.t. 'PARTS LI':>T FOI>. 
St.MIC.ONDUC.TOI>. TY'PC..S 

:!>.H ~ .,.._,._-;.. 

HORIZONTAL C..OLOUR LOC:..\(.. ~ 

-1 

r-::I: oo n:xJ 
:;::;-

N 
0 
2 
-1 
~ 
r 
n 
0 
r 
0 
c: 
:o 



'2.V/CM 

T:E;.OO'fT'..V/C..M 

IOOmV/C-M 

"3;,00--rr-.V/C..M 

~* 
~+o.I::.V 

[IJJ-f ft-ffi * 
EEEf~" +O.IV 

'2.01"'~/C..M 

h!JcmJm " 
~ -+0.\\V 

Ertffi}ff-8_ * 
~+O.\cV 

* 
+o.'2.ZV 

* 
+0.\':>V 

@ 
100'1-<-.V/C..M 

® ** 
I V/C-M +o.oev 

@ 
IV/C-M 



+ 
~P\~0...!~~ R402 +:Ot . .,V ~r----------------------------------------------------------------------------------------------------------------------------------------------------------\----A~-A~Q~~~O~ 
F l<.DM ~ ~l,---:-:-c j'------------H---------.-----------------------------"2. .. 4_1<--'VVI~ V ALT E lO.NATE ~ 

P ' N !!. 0 Av c. 4 0 1 £R.4 o 1 -o. ~____.... It----------i-------ii---------, AR P 1 N ~0~ 
+V LOC.I<- AD 4TO "2. "- ~'. I J_ )--------+-u.R.N 
~ 1(:-'-=-------------------------------------------''--{ .J p I ~ ~ j S TO PIN L4 

F~~~ ~ FF -{>x~:>-=<>---, +!,_,---~-----'1-Q - -<> I 'P <>l '-'-' -t---t----.--1'2.U~4212 ® 'V 
V AXI S PI-l A SING._ ~ 12 

C.p ~ ~ ~ ' u ,-- = 

B 1.3 
"- o 1-""=---------__j U4/4 b ........!--.1 PI , 

2 
T ~ FF FF H. )SELE~TAI!>LE.) 

~F~~oc.~ ~ IE--"A'"'-"--------------+----------------------' U402 P E c.p U4!8A U4/BB PIN ..J 0 
'---- r---oc=- U415B FF - C.p ~ TOA 

+;,.bv rTFF L "'K- o~ ~2 c. o' r:.:~~PINI~~ 
B~~T~~~~U~------------~---~+~3-. ~.,~v-----------------------------+Tt~I O~V------------+---i--------~----------1 ~~~ ~U4~ ~~ ~u~ 

PIN M ~ +_ +3.<oV R.4'2.2 o F-__s U4161 I R \o :INR~00 
~R403 ~~~ ~ C.I-\R.CMA-LUM bBO '---- L-------------~-------------------------------j--------------------+---------~~~\~BLUE 

r---------.,....,-----,----+h+c.40:3 R.412 k OE.LA~'Y ~~'3 ) -{> U430 f T TO PIN K-0 
(C. 404 ~_T-4<fAF \ .3¥- J:,~;~:o ® ~r--- @__./ ~:~ s T 1 eo d5

1 
,m Q4/ o ""4 1 4 U 41 OB ~ ~ ' >-~o-:'--.------'-U_4--'--"2=-6------=-"'-a 1 .~ 1 _2_ 

t->----c.-R-1-{)1 4;'1--o-4------~--'7'----+k~g ~'='0»-H ~~y~)--------(~--::'"1~, +:~:: v b ~ :::.;; U~ ~~ r2- 3 <> 2 -r 2 [,F @~ 
~7cR40 "" ~ ~~:;"' ~12 R~~s '!: U408 C.4 1S Q4/B lTFF U

4
/SA lE:._~F U42BA U428B 3 

¥- or"::__f--------t-----------0.--N--'-I~,~~~N<V 
<;i""\ ~~~~~ ~Q405 -b~S l'>-410 + :o.<oV 12 T -~ -r 2S3 0~ ~ -,<._ 0-,; ~ 0~ M >.o :~~~._?<§> 

~409 
4T 

~ i ~e z ~<-- ~~ 6"' T~4t, ~ s l z 'r- F I r--{>~4/ OA:::"--'o'-'---------------------4-----------L_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_+-!--_ -__,+-~ -_ -_ -_ -_ -_ -_ -_ -~--_ -1_t-~--_ -_ -_-_ -_ -_ -_ -_ -_ -_-_ -~--_ -_ -_ -_j------------+------+----------}--:--p'---71 ) To ~~ ~\~ 
_....---.!:-- T "Q"':-~" ~" U406 s Q 

<Dn420 ~ rn R,\C0 - (,,< h; ~~ ~ 
-IS\/ FF Q420 G "d20 TPJ§ U43:

1 

BA~ 0~~0~AR~~F~-----------------------------------------------2 __ <_o __________________ -l---l------------------------------t---------------~ 
PIN 0<0> 

r---------------------------------------------------------------'VV'_-=-----t--------11 
C. O <0 K )SIO\_E~T ABLE) 

+=--~·<>V R4'2. 5 ::!:,c 42. 5 '----1------=-il( PIN J-0 
62-0 x.._ .oo l U423 'V 

H SYN~~J~RT ;AT~~A~Y~--------------------------------------------------------------------1--~----------~I 
P IN R0 

U4.36B 
® C.-430 "'2::t~O COMPOSITE. 

r----~~------------------------~~~--4~<1-o------~~----~"'~~l-'~---~~~~----------------------------~c~~~~ 
-+3~.6\1 R43 1 L/ PIN A~ 

C 434 R434 2 1<-- FF 
v s~~~~~E~ ~A-----------------------------------------------------------------------r---------t--U __ 4 __ 3_6 __ A ______ -t----------------------------------------4-1Tf-o----~~-2_4_~<--____________________ 1~c. 0 

s 

U438A TP43S iR43S -
I;_Qll~~~E ~ / AX li4' 2.1<-- U405 
~ 21l } ' 'CI PIN AE-0 ~)-'----------------.. 

EQU I U.ATE A S 
0 t\ ~O)::Ic_ ~ ~:::=_---------------------------------------+--------------------t-------+--------------------------t-----t---, ®~ 3 U439 

sE~R~~6B c.A~e. ( ~A~T--------------------------------~------+--------------------+--------r--------------------------t-----+----~~~ f-'-<>~,7~--~----~~----------------~""~Ja 
PIN~<§> 1 ~, ~)"~rn-o_o--------+----+--+~-~----------------------------------------U_4 __ 3 __ 8_B ________________________________________________________________ =B~ ~1~~ 

,---'-- .J I I-'--- 'CY 
FF R;',S1 

>---~ c.p R;:,so +3 -f .<ov 

~ "- 0 f-'
5
"---+--------___j C. 4 B :, "?.~ ~ 4 

U~ L-------------------l-------ir--t---------------------------------------------4-T~OII-------1:~=~4-B-~----~S~r'~------------------------------------~E~'- ;sELic.;~~LE) 
U483A ~ = FF / P\N A~ 

2¥- 'CY 

U 404 A U 4 9 OB L--+------------------~----------------'-'<:1 :;:,...:''---------------------~~-1 c. o 

~--------------+----+--------2~ ~-~'~'-3-' ' 
R-439 
10 

R-4'30 
ID 

U490A 
C.491C:. 
4<0 

H BUR"'>T G.ATE. A.J U 460 >P4b0 
0~FNoe ~~~------------------------------------~----------------------------------------+--------------------------+-------------------+-----------------, ~>T c4-rb 

1 ~ 470 

BURSTF~~~W~~A~l'--------------------------------------------------------------------------------t--------------------------+-------------------t-------------------~'2.~ \1 
STO ~ -+10\1 ~<>,< '' 

VOLTAGES and WAVEFORMS obtained 

u"d•t condi1ions tiYtn o" Di.-m 
<i) , e11eep1Hfolfows 

T•st ou:.lh;uc;opt e11lernally tr iVfll"ed 

• - JIG ~ 
··-J82 ~ 

U440A 

2.."::JE'E. FARIS L \ S'T FOR 
S'i:MI C.ONOllC.TOR >YPES 

HS'YNC.J 
S>ART 

E.QUAL\ ZER I 
STOF' ~ 'BUI>.S>) 

S.TAR.T 

LIN'E. ) 
0~\'IE.. 
STO'? 

TP44D 

U485 

U497 

~~f-'f,-"---------------------------0~ ~TO 
PI N AK<S> 

FF 

1 ~1-<>=-------------------------,-'-A~L~ >--::---:+ > 0 

&WR.ST FLAG..~~ ?IN A'<3> FF 

S C. 0 f--7~------------------------'---'-A--'-"-'--;1 >--=-- T 0 

~ P\\-1~ 

U470 'V' 

R EI=E.RENC.E. 0\A<:;.R,O..MS 

0 V eRTIC. ,O..I-

<S> H ORIZONTAL C.O L O UI>- \_OC.K 

~ STA I RC.ASE 
<S> U "- V MOOULATOR 

0BAR. DRIVE~ Y IOEO OUT 
~ C..OLOUR &I'.R C.HROM I'. ~ BURST AMP L 

0 POWER SU?PL'l' 

~Bll FFE'R. AMPS ~ SW\ TC\4\NC.. 

0 OWTPWT AMPS 

PLM 
1273 

+ 

TYPE. 14 1A/RI41A 
R£V C, AP"-I l 1975 

HORIZONTAL DETAIL TIMING.<@> 

i> 



0 [!_ - - 0) 
c..oo.,....,v;c...M SOO'<T\V/C-M 

+0.'2..V 
~ - ~ -ro.ev 

en 
?..0)'--S/C...M 2-0fAS/C-M -t 

~ 
jJ 

@ 0 (") 
r- ... ~ .... - - .. ,.. ___, ,...,...., -T 

~ 
'200~V/C-M SOO'tt-.V/CM m 

+ -- ~- -~l- -tO.\"'Y - - ~ -tO.\V 

~O)'AS/C..M '2.0)-'-S/C.M v 
0 @ 

= ;~ --- - --
soo........,v;c...M - --~ soo~V/'-M 

-t0.?..2.'1 
~J +O.\V 

C.O)'AS/C..M G.Oy-S/CM 

® 

MJ 
@ I 

s.oo-......vfc..M soo ......... v/cM -T~--~~ 
-tO. IV +o.o-r \J 

'S~S/C..M C.OJ'--S/C..M 

@ 
~~ -

@ 
f 
-· - ·- ---· --- +-soo-..,....vjc.M soo,..,.,vjcM f--t----

+o.\V +O.\V 

* C..OJ'--"=>/CM 

@ @ 
S00"T<t-.V/C-M \OO~V/C..M 

+O . \V - -r -t-0 . 06 

'Z.0)-1-S/C.M 0-lrS/C...M 



+3.bV --------------------------------------------------------------------------------l 
--------------------------------------------------------------------------

-------------------------------------------------- RSO\ 

r 
3.~'1<. 

l~~--~C~O~L~O~U~R~~~~A~R~----------------------------------------------------------------------------------------------------------~ AF -+-
FROM -+-< ~ + 1.0 '- - T 

M=• -n~ l r ~ ~~~ ~ ~~--------------------------------------------------------------------------~~~~~-
(SG>G>)(@> 

0 SWITC..\-1 (_£.\C.,) 

I ~~--------------------------------------------------------------------------------------------~ <@> 
FROM-+-<:~ R503 9SO/ 

P•H AA0 'O 
>7< A~ 

c..R~ os ~-~o~- ~~--------------------------------------------------------------------------~ ~J~~~T~? 
'MOI)'E. SW ITC.H~~ '-

v ~ -'fD'-
FROM ~ (-!_A~·----------------~L:.'_I_!:N~------------------------------------------------------------------::==---tr '-'::J------$ C~Ob C..R__i.Sv.J0"1 -I:S ~V ~~ Q· = 05 SW ITC..H ('=>~0) 

(Sb<o) ~;:,o~;-....( '.A<. +13-:~~: DRIV~ r--------------------t_sJU50/5p.::"'=------' ~ R~""-~V " '{>' 

B'lO \..1 I" Ar'\.. 'u. ·s v 8 0 (o l L-------'-=-'-----------....:5=-<J G, I ;o.T.!__ __________________________________________ ~ ~ 7"~ AI-' 
> RoM ~~A~A----~~~----------1--~~~~~~r-----------------------~ < 

~ 

MOD\;.'Z~)C. I-(0 r .. p I .., I AJ-- ~ 3 US/5 

.. l. .., QSiyH-C.V U.S/5 
~ :. U SOIA 

f' ROM ---./ FAc:B:___,. __ ..-....:.H_;__ ________ __,_j,_"l~HT p I 1 

~~ } L ~ ~~8 ~~ ~+&W ~/ 0·~-----"'~5~1~2--------------------------------------------------------------------------------------A-Kl ~=~NC 

FROM 
STA\RS>t.'P 
SVVI\C..\-1,~ 

OH T 1~-------;-tt,._H J <.,; <.,;+O -Sb :\ 4< 
<§> 

0 ~0
5 

FF + o ... .o ~+o>.~QS/1 .tR511 
L______ TP5? • +S <ov 332\<. RSI3 

AI • '>--

~~ ISV r U504- 14\ ©. SJO -~+o~·_':"'~v~--------_js:,;:.'l.~-3~1<::._ __________________________________________________________ _ --=:1· / 
W +o . ~a - J AC:::, ~,- 0 ~~o~~ ~A~J~---+-----------------------------------------------------------~9~5~1~2~.~~~----4-------+_I_.~_"~----9-5-/~5-1~ ~4~4 +3tbV r'I(?H 

~
OM ~ ~AH j 

=~~~~q=====r==============~~v------------------------------------------------------------------------------------------------------------------------------~~~~~~;·~ V' R S\9 U5 2 0 >'PSZO 

+O.&V 
RS'2.4 

2. I .{&. +l3.(...V 

24~ ____ 4r~~~~------------------------------------------------------------------------------------t========================l::~ 

FROM Y) 
~+--~~~l f-~-.,--d----R.,_-sl<-2i_,_.._---j~ :<P--~US I OB Q530 H-~~~~ ~ .. ~:-2R-'v,;¥~.r-3-tA-L71 ~~~ 

I - TI"S.~-4 RS21 , ~--c..RoMA 
~ s 1 t @ <~.o1<. • . SsTA•~c.AsE LEVEL 

p::\"~:5 ~J"-'-.,_4-, ...... -+_3_,.~:_ z ' F F 
~ -15Vk-Q5_3'V211'v-..-~ 8"l.S ~~~ 

fiS'Z.O 

e " a~~ (c'-J US'2A USI

4

l3 
~""' ao f<> 

':;?' ~ ~r,:-----' RS:>.O 

U524 US 0 8B T?S"2.<o 
+o.<ov "T"i!.S.~32. ~3-""'Vl9..S '3':» '2..3.7 \<. R2...t 

~ P:,-- 4 (!) Q536 Rt,;''---~-----STE.P1 R"i!.<O 

3~ s ' ~~-----------------------~------~~~ -~ ~38 ~31 
FROM ~ / ~W~---+-------j+---------<r------1 

-...... (o S ~ 

p IN "'0-----., ' T F F ~--.J<,'Vv------------1 . 0. 2 s 

To ....-< ~ US IOA 
R S 3S ~.;~e 1."2.4-K 

P I N "0 t+--------+----------jr--------t-----------~ ,----'-~r.;--- U 52 aB +a wV C.R':>40 2 3:Tk S <.S ~ '2. A,. 

U526 ~ •;s~o . ·9 ;.~--....._ +o.•,v 1.(4\<. 

r;;--;- @ Q540 R55,Z~~~ ST~P 2. SO t-o 

FF ~ -~"v Q542 ~-~fK 
US /4-A I 

~ ~~~ 
I ~·JJ--------~------~-----1------~--------~~----~--------1 U530 ~'F~· 

~~~~0--< ~+IOV 
~~o~<-0--< ~. ~ H.o.v 

~~~:::J0--< ~~.,_ 
~~ 

s 1 C..RS'2.S'il ._ _____ ____ __,..._ ___ ---1~ f-'-----< US/ 2 B @ 

US32 ~ \::_~szz -+:a.c.v 

'S"""I 
1 

L_-----------------------------t--------------------~ FF 

-JS\1 

R54B 
IOO 

R543 
100 

4'2.-S~ 
R-'2.2. 
4-.321<.. 

:=,:,~ 

\>.2 1 
8.<o b l<. 

2."1.'=>~ 

R.:2 0 
2.<o.l K 

zo Lo 

Q526 \i!52S 
2.3.7\<: L_ ________________________________ ~----------~~~~ 

'- ---..../ ~L ~>- , 
SWilT~"~~~)~~ I 

~~~or~--< ~A=R~==~-~IS:V~~~~~~===-------~---------------------------------------------------------------------------------------------------------==============-=I~=V=========J 
RS51<."-'::~~ +O.<.y 

STE.P 5 

U522 

RSZ8 
\00 -. 1.ae. 

12..S71 

I FROM 
: 'PI\'\ R 

: 
I 

AVERAC..'C. I 
r'IC.T\.I'R'C. LEVE.LJ 

!=ROM ----.__ / ~ AN 'E>YNC. O'F'F 

s·oK ::.WITC•C•s)<§>------._ 1 
RSS4- l QSSO 

A'P S'(NC.. IN 
+\OY 

FROM ---< \.S¥- \. 1--.o. 

PI\'< C..0 r +~•"-V ~C.S"71 "" 

+3.bV 

WAVE 'FO>LM '=> L_ _______________ ~ j Rl~1 1 ;+; 4-"T~i' ...... ~a------- VO L TAGES and WAVEFOAMSobtamed C, SOOS c TPSOI> 

under condi t ions give n on Doagram j ~ 1 
0 , IJO:L8pt a1follows; ------+o.eov 

T ype R141 FU LL FI ELD COLOUR 

BAR/MODUL ATED STAIRCASE •witch 

SEE PARTS LIST FOR EARLIER 
VAlUES AND SERIAL NUMBER 
RANGES OF PARTS MARKED 
WITH BLUE OUTLINE. 

set to VAR APL. 

T est oscilloscope extem ally tr iggered 

from JS 18 <§:> 

• Set test osci lloscope - Horizcntal DIS· 

pli:iy swttch to A Dly'd. T ime Rase A 

Ttme/cm 5Witch to .1 mSec and the Time 

8.158 B Time/em swn .:; h to 5 mSec. 

TYPE:. 141A/ RI4\A 

-+-

QSOB 

L----~~~~~~~r~7--------------------~--------~ 
s.T•, Rc..Aes:.. liL ~a A. a o @ IL~I:_:s~v._ __________________________ _. 

QSS2. R.SS'Z. 
100 

S2.S 

971 



+\ . S\1 

soo~v/c..M 

soo~vt~ -_-~_I=---~1 ~o.\SV 
I~ 

0.\~"::>/C.M 

IOO'm.V/CM 

* 
-t<o . ov 

c 
f(Cl 

<: 
<. 
0 
c 
c 
r
)> 
--I 
0 
Jl 



N 

0 

-I-Ll 

4 
WAV~rOR"-"'=> 

FROM .. ( f----'----'--'C...:.::=--J.~ 
?\NAR0 

Q646 

+ 
TYPE. \4\AjR.\4\A 

\P(CI '2. 

0 

TPIOI '2. 

\1001 

RE>I~ 
:30 I 

• 

-ISV 

+IOV 

RIOOI 
I\<.. 

+<.o -..... 

+IOV 

R.(602 
:3\<... 

R.IOIOIO 
II<-

0 
TP'=>O~ 

Q6/0 

QG20 

Q660 

V C.ARR.\'C:.R 
'CAL 

~ 
R'=><'=> 

':>0 

Q670 

R,(ob8 
1.00\'t<-

+\OV 

Q60S 

+10 . 9 

R.~O':> 
lBO 

Q606 

+~ . 9 

Q607 Q608 

1'!..<00( 
160 

Q6.3SA 

C.."'2.8 
1.<0- 9. I 

\ 
Ll Q.\JAD 

-1':>\1 I::>AL 

R.~06 
lBO 

06358 

R<O~<O 

14551 

RIO'::>':> 
180 

Q6S6 Q6SS 

C..IOIS 
I .10-9.1 

~ 
V Q.UAO 
~AL 

R.o~B 
lBO 

R'=>'=>< 
180 

Q685A Q6858 

Rb84 R.E:.BIO 

I4SSI I4SSI 

-I~V 

+IOV 

U ~ V MODU L ATOR. ~OA.R.t> 

@ 

+ 

R~94 
10 

+IOV 
+ 

) • TO <3> 
PIN AF 

C..<094 -l 4-<,....._F ) 4 FR-OM 
PIN AO~ 

R<09<0 
10 

-\-~. bV 
+ 

) ... FROM~ 
PIN A.J 

IC.I0910 - 1)-'-F ) • TO AO~ PIN 

R-<098 
10 

-I~V 4------+----'Nv-------4~~ )>-----I ... ~P ~~ A't:._~ 
. c. 109 8 +l 4"7)-'-F ) ... FROM~ 

PIN Zv 

SEE PARTS LIST FOR EARLIER 
VALUES AND SERIAL NUMBER 
RANGES OF PARTS MARKED 
WITH BLUE OUTLINE. 

R'i::..F't:.R.'t:.NC...t:. Dl A~RAM'S 

0 SU'OC.ARRI 't:..R- OSCILLATOR. ~ OUTPU\ 

<e>HORIZONTAL D't:..TA\L TIMIN"'-

<S> S\A\ RC.AS't:. 

0 'OAR. DRIV't:. ~ VI Dt::.O OUT 

~COLOUR. e,AR C:..\41<-0MA ~ E:>URST AMPLIF\ Eo.R 

<V POW't:.R SUPPLY 

S't:.'t:.. PARTS LIS\ FOR 
SEMIC..ON'DUC.. TOR IYP't:..S 

VOLTAG ES and WAV EFORMS obtained 

und P. r co ndi tions given on Diagram 

0 . except as fo ll ows : 

Test osct ll oscope externally tr iggered 

fromJ16 0 
•Test oscilloscope externally triggered 

from J3tJ 0 

'PLM 
0370 

U ~ V MODULATOR ~ 

( 

c: 
~ 

< 
s 
0 
0 
c 
r
)> 
-~ 
0 
::0 



IV/: 1M- -o.osv 

C..O)Jo-S / C..M 

-o.~v 



~ 
+10'1 

Q7/2 

+O.IcN 

- 1':>\1 

------~< kk~A--~--~W~H~12o~~~R~~~~F2~~:~~~~~N~+~~~~.~~20V~F~F~---------------------------------------------------i-----------------t-C-R_I_0-~---\7 
~10 j CRIOI ' 

FROM .. 
S\8 <@> 

-.---<( :(A~ FR.OM .. 
Sll <@> 

F'i'?.OM It 
P IN S ~ 

Y OFF 

R<OO 
\00 

-t3>.CoV 

Q704 

FROM -------<( ko'~(:_M ____ c::R~~:_:'>::_ ______________ t-------------<r-1-i \. t-,. 
PIN ~<3> -

FROM --1 .. - -----<<ki<
PIN '<3> 

Q70/ 

+3>.1oV 

0702 

Q706 

Q708 

Q7/0 

RIOB 
~ 

-'fO.IoV 

~~· 
C..RN 

AMP\.. 

\.!;: Q709 

Q707~ 
+0 . 0V 

L----r--~~~+~~3>~-bLV--------+----1 
- Q 705 .__ __ +-________ __J 

Rl\9 
\00 

oP.co 

R?"2.9 
\00 

1 + 1.~"2. 

+ 10\1 

li<.TZ.3> 

'"-

-t\OV 

\...UM 
DC... 

\...1:.\11:.\... 

c{ 
R. < ""!> o J.=*G ____ -v+v~v----. a_, 

IOK r 
- I SV 

Q7co 

li<.'T:!.I 
"2.{1<.. 

t-1/>..'l'-"-OW t'>At-ID F\\...\~R 

C...l2.~ ® 
a. 72 s (o~ => y--G2.b TTP"C"2.b 
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Tektronix 
Part No. 

065-0 163-00 
----------
004-0291-00 
004-0807-00 

Serial/Model No. 
Eff Disc 
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REPACKAGING ACCESSORIES 
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1 2 3 4 5 Description 

CARTON ASSEMBLY 
carton assembly includes: 
FRAME 
CARTON 

Fig. & 
Index 
No. 

3-3 
-4 
-5 

Tektronix 
Part No. 

011-0103-02 
161-0036-00 
351-0195-00 
070-1008-00 

Serial/Model No. 
Eff Disc 
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t 

y 1 2 3 4 5 Description 

TERMINATION, 75 Q, BNC 
CORD, power, 3 wire, 7.50 feet long. 
TRACK, slide pair, (rackmount only) 
MANUAL, instruction (not shown) 

TYPE 141 A/R141 A PAL TELEVISION TEST SIGNAL GENERATOR 
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Time-related waveforms showing relation of input signal to resulting 
signals at test points and pin connectors. Dashed lines indicate measurement 
points for signals directly connected to input. Dotted lines represent points 
which are closely related to actual input signals and may be of opposite 
polarity from true input signal. 
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SECTION 9 
RACKMOUNTING 

Rackmounting Instructions 

Mounting Method (figs. 9-1, 9-2, 9-5 and 9-6) 

This instrument will fit most commercial consoles and most 
19-inch wide racks whose front and rear rail holes conform 
to Universal, EIA, RETMA and Western Electric hole spacing. 

Fig. 9-1 shows the instrument installed in a cabinet type 
rack with 1 %-inch wide slide-out tracks for a non-tilt instal
lation. The instrument is secured into the rack by means of 
four captive thumb screws. When the thumb screws on the 
front panel are loosened, the instrument can be pulled out 
of the rack like a drawer to its fully extended position (see 
Fig. 9-2). This position permits many routine maintenance 
functions to be performed without completely removing the 
instrument from the rack. 

The slide-out tracks easily mount to the cabinet rack front 
and rear vertical mounting rails if the inside distance between 
the front and rear rails is within 10% inches to 24% inches. 
Some means of support (for example, make extensions for 
the rear mounting brackets) is needed to support the rear 
ends of the slide-out tracks if the tracks are going to be in
stalled in a cabinet rack whose inside dimension between 
front and rear rails is not the proper distance (1 01/ 2 inches to 
241/ 2 inches). 

Instrument Dimension 

The last pullout page in this section shows dimensional 
drawings exclusive of the power cord and cables. 

Width-A standard 19-inch rack may be used. The dimen
sion or opening between the front rails must be at least 17% 
inches (see Fig. 9-2) for a cabinet rack in which the front lip 
of the stationary section is mounted behind an untapped 
front- rail as shown in the right-hand illustration of Fig. 9-6. 
This dimension allows room on each side of the instrument 
for the slide-out tracks to operate so the instrument can move 
freely in and out of the rack. ' 

De~th-For proper circulation of cooling air, allow at least 
2 inches clearance behind the rear of the instrument and any 
enclosure on the rack (see dimensional drawing). If it is 
sometimes necessary or desirable to operate the Type R141 A 
in the fully extended position, use cables that are long enough 
to reach from the instrument to the location where the sig
nal(s) need to be applied. 

® 

Rackmounting in a Cabinet Rack 

General Information-The slide-out tracks for the instru
ment consist of two assemblies, one for the left side of the 
instrument and one for the right side. Each assembly con- · 
sists of three sections as illustrated in Fig. 9-3. The stationary 
section attaches to the front and rear rails of the rack with 
inside dimensions as indicated in Fig. 9-2; the chassis section 
attaches to the instrument and is installed at the factory; the 
intermediate section fits between the other two sections to 
allow the instrument to be fully extended out of the rack. 

The small hardware components included with the slide
out track assemblies are shown in Fig. 9-4. The liardware 
shown in Fig. 9-4 is used to mount the slide-out tracks to the 
rack rails having this compatibility. 

(a) Front and rear rail holes must be large enough to allow 
inserting a 10-32 screw through the rail mounting holes (see 
Fig. 9-6). 

(b) Front rail holes may have already been countersunk 
prior to this installation. 

Because of the compatibility given in (b), there will be some 
screws left over. 

The stationary and intermediate sections for both sides of 
the rack are shipped as a matched set and should not be 
separated. The matched sets for both sides including hard
ware are marked 351-0195-00 on the package. To identify 
the assemblies, not that the automatic latch and intermediate 
section stop are located near the top of the matched sets 
when they are properly mated to the chassis sections as shown 
in Fig. 9-3. 

Mounting Procedure-Use the following procedure to 
mount both sets. See Figs. 9-5 and 9-6 for installation· details. 

1. To mount the instrument directly above or below another 
instrument in the cabinet rack, select the approp'riate holes in 
the front rack rails for the stationary sections using Fig. 9-5 
as a guide. 

2. Mount the stationary slide-out track sections to the front 
rack rails using either of these methods: 

(a) If the front rails are not countersunk, use the pan head 
screws and bar nuts to mount the stationary sections similar 
to the right-hand illustration shown in Fig. 9-6. 

(b) If the front rails are countersunk, use the flat head 
screws and bar nuts to mount the stationary sections as shown 
in Fig. 9-6 right-hand illustration. 

3. Mount the stationary slide-out track sections to the non
tapped rear rails using this method: 
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Mount the left stationary section with hardware provided 
as shown in the left-hand or center illustration in Fig. 9-6. 
Note that the rear mounting bracket can be installed either 
way so the slide-out tracks will fit a deep or shallow cabinet 
rack. Use Fig. 9-6 as a guide for mounting the right station
ary section. Make sure the stationary sections are horizon
tally aligned so they are level and parallel with each other. 

Adjustments 
To adjust the slide-out tracks for smooth operation, pro

ceed as follows: 

1. Insert the instrument into the rack as described and as 
shown in steps 1 through 4 of Fig. 9-7 installation procedure. 

2. Adjust the slide-out tracks for proper spacing as shown 
in Fig. 9-8. 

Maintenance 

The slide-out tracks require no lubrication. The special 
dark gray finish on the sliding parts is a permanent lubrica
tion. 
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Rackmounting-Type 141A/R141A 

Fig. 9-1. The Type R141A installed in a cabinet type rack. 
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flnside distance between 

front and~ rear rails) 

Fig. 9-2. The Type R141 A shown in the fully extended position. The cabinet rack sides have been removed from the rack to show mounting 
details. 
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Fig. 9-3. Illustration showing the 1% -inch wide slide-out track assemblies. 
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10.:3ifif.ts' 
Screw 

12 each~, 
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Screw 
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i 
Rear Mounting 
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Fig. 9-4. Small hardware components for mounting the stationary sections to the rack rails. 
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Slide-out 

Track 

Instrument· 

1 0 

3 112 Inch Open•ng 
Required for 
Installing the 
Type R141A 

Fig. 9-5. Vertical mounting position of the left stationary section and I ocation of the securing holes. These same dimensions apply to the right 

front rail. 

Rear-Deep Rack Configuration 

Slide-out Track 
Stationary 

Section 

10-32 
PHS 

Screw 
(2) 

10-32 
PHS 

Rear-Shallow Rack Configuration 
10-32 

PHS 
Screw 

(2) 

Front 

Slide-out Track 
Stationary Section 

10-32 
FHS* 
Screw 

(2) 

~ 

Untapped 
Front Rail 

10-32 
PHS 

Screw 
(2) 

*NOTE: Use the 
1 0-3 2 FHS screws 

if front rail is 
already countersunk. 

Left Front 
corner of 

Cabinet Rack 

Fig. 9-6. Top view of cabinet rack showing mounting position of the left stationary section to the rails of the rack. Since the rails are not 
tapped, bar nuts are used to mount the stationary section to the rack rails. 
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and push instrument into 
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Secure the instrument in 
place with the front-panel 
thumb screws. 

Fig. 9-7. Installing and removing the instrument. 
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Allow slides to 
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Re-tighten screws. 

Rackmounting-Type 141 A/R141 A 

Loosen the front panel 
thumb' screws. 

Pull instrument outward lin

til the stop latches snap 
into the holes. 

re-

Fig. 9-8. Adjusting the slide-out tracks for smooth sliding action. 



MANUAL CHANGE INFORMATION 

At Tektronix, we continually strive to keep up with latest electronic developments 
by adding circuit and component improvements to our instruments as soon as they 
are developed and tested. 

Sometimes, due to printing and shipping requirements, we can't get these 
ch·anges immediately into printed manuals. Hence, your manual may contain new 
change information on following pages. 

A single change may affect several sections. Since the change information sheets 
are carried in the manual until all changes are permanently entered, some 
duplication may occur. If no such change pages appear following this page, your 
manual is correct as printed. 

SERVICE NOTE 

Because of the universal parts procurement problem, some electrical parts in your 
instrument may be different from those described in the Replaceable Electrical Parts 
List. The parts used will in no way alter or compromise the performance or reliability 
of this instrument. They are installed when necessary to ensure prompt delivery to 
the customer. Order replacement parts from the Replaceable Electrical Parts List. 
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CALIBRATION TEST EQUIPMENT REPLACEMENT 
Calibration Test Equipment Chart 

This chart compares TM 500 product performance to that of older Tektronix equipment. Only those 
characteristics where significant specification differences occur, are listed. In some cases the new instrument 
may not be a total functional replacement. Additional support instrumentation may be needed or a change in 
calibration procedure may be necessary. 

Comparison of Main Characteristics 
DM 501 replaces 7D13 

PG 501 replaces 107 PG 501 - Risetime less than 3.5 ns into 107- Risetime less than 3.0 ns into 
son. son. 

108 PG 501 - 5 V output pulse; 3.5 ns Risetime. 108- 10 V output pulse; 1 ns Risetime. 
111 PG 501 - Risetime less than 3.5 ns; 8 ns 111 - Risetime 0.5 ns; 30 to 250 ns 

Pretrigger pulse delay. Pretrigger Pulse delay. 
114 PG 501 - ±5 V output. 114 - ±1 0 V output. Short proof output. 
115 PG 501 - Does not have Paired, Burst, Gated, 115 - Paired, Burst, Gated, and Delayed 

or Delayed pulse mode; ±5 V de pulse mode; ±1 0 V output. 
Offset. Has ±5 V output. Short-proof output. 

PG 502 replaces 107 
108 PG 502 - 5 V output 108- 10 V output. 
111 PG 502- Risetime less than 1 ns; 10 ns 111 - Risetime 0.5 ns; 30 to 250 ns 

Pretrigger pulse delay. Pretrigger pulse delay. 
114 PG 502 - ±5 V output 114 - ±1 0 V output. Short proof output. 
115 PG 502 - Does not have Paired, Burst, Gated, 115 - Paired, Burst, Gated, Delayed & Un-

Delayed & Undelayed pulse mode; delayed pulse mode; ±10 V output. 
Has ±5 V output. Short-proof output. 

2101 PG 502 - Does not have Paired or Delayed 2101 -Paired and Delayed pulse; 10 V 
pulse. Has ±5 V output. output. 

PG 506 replaces 106 PG 506 - Positive-going trigger output signal 106- Positive and Negative-going trigger 
at least 1 V; High Amplitude out- output signal, 50 ns and 1 V; High 
put, 60 V. Amplitude output, 100 V. 

067-0502-01 PG 506 - Does not have chopped feature. 0502-01 - Comparator output can be alter-
nately chopped to a reference 
voltage. 

SG 503 replaces 190, 
190A, 190B SG 503 - Amplitude range 5 mV to 5.5 V p-p. 190B- Amplitude range 40 mV to 10 V p-p. 

191 SG 503- Frequency range 250kHz to 250 MHz. 191 -Frequency range 350kHz to 100 MHz. 
067-0532-01 SG 503 - Frequency range 250 kHz to 250 MHz. 0532-01 - Frequency range 65 MHz to 500 MHz. 

TG 501 replaces 180, 
180A TG 501 - Marker outputs, 5 sec to 1 ns. 180A- Marker outputs, 5 sec to 1JJ.S. 

Sinewave available at 5, 2, and 1 ns. Sinewave available at 20, 10, 
Trigger output - slaved to marker and 2 ns. Trigger pulses 1, 10, 
output from 5 sec through 100 ns. 100Hz; 1, 10, and 100kHz. 
One time-mark can be generated at a Multiple time-marks can be 
time. generated simultaneously. 

181 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 181 - Marker outputs, 1, 10, 100, 1000, 
wave available at 5, 2, and 1 ns. and 10,000 JJ.S, plus 10 ns sinewave. 

184 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 184- Marker outputs, 5 sec to 2 ns. Sine-
wave available at 5, 2, and 1 ns. wave available at 50, 20, 10, 5, 
Trigger output- slaved to marker and 2 ns. Separate trigger pulses 
output from 5 sec through 100 ns. of 1 and .1 sec; 10, 1, and .1 ms; 
One time-mark can be generated at 10 and 1 Jl.S. Marker amplifier pro-
a time. vides positive or negative time 

marks of 25 V min. Marker 
intervals of 1 and .1 sec; 10, 1, 
and .1 ms; 10 and 1JJ.S. 

2901 TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 2901 -Marker outputs, 5 sec to 0.1JJ.S. 
wave available at 5, 2, and 1 ns. Sinewave available to 50, 10, 
Trigger output - slaved to marker and 5 ns. Separate trigger pulses, 
output from 5 sec through 100 ns. from 5 sec to 0.1 JJ.S. 
One time-mark can be generated at Multiple time-marks can be gene-
a time. rated simultaneously. 

NOTE: All TM 500 generator outputs are short-proof. All TM 500 plug-in instruments require TM 500-Series Power Module. 

REV. A, OCT 1975 



MANUAL CHANGE.INFORMATION 

TEKTRONIX® PRODUCT 141A/Rl41A CHANGE REFERENCE M24, 328 · 

D.ATE 3-31-76 commltled' lo 
rechnlcal excellence EFF SN Bl41380-up 

CHANGE: DESCRIPTION 

070-1008-00 

ELECTRICAL PARTS LIST AND SCHEMATIC CHANGE 

CHANGE TO: 

Y392 158-0079.:..oo 1 MHz ± 0.001% Crystal 

Y392 is located on the HORIZONTAL COLOUR LOCK circuit board 670-0296-00 

and is shown on diagram 3. 
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