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ADDENDA TO INSTRUCTIONS IB-4003-6 FOR 

Grating Generator 
Type WA-3A 

To correspond to the latest circuit im-
provements, modify instruction book IB-4003-6 
as follows: 

1. On page 1, under Electrical Character— 

istics, Vertical Bars substitute "40 bars" 
for "64 bars". 

2. 'On page 2 under Installation, add the 

following: 

"When the equipment is mounted directly 
over a power supply, an asbestos baffle 

should be placed directly under the grating 
generator to prevent direct flow of heat to 

components under the chassis." 

3. On page 3, Figure 1, under 6AG5 Multi— 

vibrator, delete "109 KC-1000 KC" and sub-

stitute "125 KC-835 KC?. Also under 6SN7 

Multivibrator, delete "500-2500 cps" and 

substitute "720-2500 cps". 

4. On page 4 delete figure 2, and para-

graph starting with: "When the synchronizing 

input voltage is too high  

5. On page 5, substitute the following for 

information in table headed Vertical Bar XV: 

MI-30003-A 

Range 
Switch 

Position 

Multiple No. with 
Frequency Control at 

Minimum Maximum 

1 8 10 
2 10 13 

3 12 17 
4 16 25 
5 24 53 

6. On pages 6 and 7, modify Replacement 

Parts List to include following information: 

C-23 is changed to "Capacitor mica, 

2200 mmf, 500 v, stock number 39660" 

C-24 is changed to "Capacitor, mica 

1000 mmf, 500 v, stock number 39652". 

R-53 is changed to "Resistor, 10,000 ohms 

1/2 w, +1e". 

7. On page 8, Figure 5, delete dashed 
line, and following note: 

"First space too wide because of too 

high a level of vertical sync voltage." 

8. Substitute schematic diagram included 

in this addenda for Figure 9 on page 13. 
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TYPE WA-3A GRATING GENERATOR 

TECHNICAL SUMMARY 

• 

ELECTRICAL CHARACTERISTICS 

Output   Horizontal and vertical bar pulses combined with 
blanking pulses when desired. Adjustable from 0 

to 2 volts peak to peak (75-ohm load). 

Output Impedance   75 ohms 
Outpat Polarity   Positive or Negative 
Required Synchronizin:.; Signals . . Standard SO cycle vertical and 15750 cycle 

horizontal synchronizin signals (2 volts minimum). 

Blanking Signal  A standard television blanking signal (2 volts 
minimum) input circuit with polarity changing and 

mixing features is provided. 

Horizontal Bars   Adjustable from 12 to 39 bars. dar width adjust-
able to 10 percent of space between bars. 

Vertical Bars Adjustable from 10 to 64 bars (minimum width con-
trol setting). Bar width adjustable to approxi-

mately 10 percent of space between bars. 

Power Requirements   105-125 volts, 60 cycles, 175 watts 

Tube Complement: 

2 RCA 6SN7   Amplifier - Clipper 
2 RCA 3AG5   Maltivibrator 

1 RCA 6SN7   Multivibrator 

1 RCA 6AC7   Amplifier 
1 RCA 6SN7   Mixer 
2 RCA 6SJ7  Mixer 
2 RCA 6SJ7   Limiter 
1 RCA 6SN7  Horizontal Bar Width Control 

1 RCA 6J5   Blanking Polarity Control 

1 RCA 6AC7   Output and Blanking Level Control 
1 RCA 6AG7   Output 
2 RCA 6Y60   Voltage Regulator 

1 RCA 6SJ7   Regulator Control 
1 RCA VR105-30   Voltage Regulator 

1 RCA 5R4GY   Rectifier 

MECHANICAL SPECIFICATIONS 

Height   8 3/4 inches 

Width   19 inches 

Depth   14 inches 

Weight   42 pounds 

Finish   Umber Gray 
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DESCRIPTION 

A uniform distribution ofpicture detail on 
the kinescope of a receiveror monitor requires 
a constant uniform velocity of scanning by the 
deflection circuits since this characteristic 
is standard in the operation of television 
cameras. If the scanning characteristic de-

viates from the standard, picture detail will 
be compressed over part of the area and ex-
panded over the balance of the area of the 
kinescope. The WA-3AGrating Generator provides 

a convenient means for checking and adjusting 
the linearity of television deflection cir-
cuits. 

The WA-3A Grating Generator generates a 

timing signal synchronized by standard tele-
vision synchronizing pulses and injects this 

signal into the video circuit under test. The 
pattern produced on the kinescope has the ap-
pearance of a grating. The number of vertical 
bars is a multiple of the horizontal scanning 
frequency minus 15 - 18 percent which are lost 
during the horizontal blanking interval. The 

number of horizontal bars is a multiple of the 
vertical scanning frequency minus 7 - 8 per-
cent which are lost during the vertical blank-
ing interval. Separate switches are provided 

for indegpendent operation of the horizontal 
bar, vertical bar and blanking signal cir-
cuits. Control of the bar pulse level inde-
pendent of the output (blanking) level provides 
for contrast control. 

Equal spacing between the vertical bars 

over the width of the raster shows linearity 
of scanning by the horizontal deflection cir-
cuit. Equal spacing between the horizontal 
bars over the height of the raster shows lin-

earity of scanning by the vertical deflection 

circuit. See Figures 5, 5, and 7. 

The effect of stray magnetic fields in the 
vicinity of the kinescope is shown by curvature 
of the bars. 

Aonoscope scanning linearity can te checked 

by injecting its signal and the grating genera-

tor signal into a monitor. The monoscope test 
pattern will have the grating pattern superim-
posed on it, and, with the horizontal and ver-
tical bars set at a convenient number, the 
blocks of the test pattern will be subdivided 
by the bars. The same 'umber of bars will di-
vide each block equally when the scanning is 
linear. 

Figure 1 shows a block diagram of the WA-3A 
Grating Generator. 

A negative driving pulse of 15,750 cycles 
is amplified, clipped and differentiated to 
synchronize a multivibrator. With a pulse of 
short duration the multivibrator synchronizes 

over its entire range. The pulse output of 
this multivibrator which is the vertical bar 
signal is tunplifiedarrl fed into a mixer stage. 

A negative driving pulse of 60 cycles is 
amplified, clipped and differentiated to syn-
chronize another multivibrator, the output of 
which is a multiple of 60 cycles. The multivi-
brator output is fed tn a width control circuit 
where the pulse width can be adjusted to be 10 
percent of the cycle over the entire frequency 
range. This pulse is the horizontal bar sig-
nal and is mixed with the vertical bar signal. 
The mixed signals are held to approximately 
equal levels by a limiter stage whose output 
can be adjustedtoprovide a range of contrast. 

A standard blanking signal from the video 
sync generator is connected to a polarity con-
trol stage with output taken from the cathode 

or plate circuit (depending on the polarity 
desired). Separate tubes having a common load 

combined the blanking and bar signals. A 

limiter stage prevents the bar signal from ex-

ceeding the blanking signal level. 

The output of positive polarity is taken 

from the cathode of one output stage, with 

coupling from its plate to a second output 

stage. The output of negative polarity is 

taken from the cathode of the second output 

stage. 

INSTALLATION 

The Type WA-3A Grating Generator is de-

signed for mountingon a standard 19-inch rack. 
It may also be installed in a standard cabinet 

21 inches x 0 1/2 inches x 15 inches. The 

power supply is self contained, and connected 

for operation at 115 volts. Terminals are pro-
vided on the power transformer for operation at 

105 or 125 volts. 
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OPERAT I ON 

The Type WA-3A Grating Generator is de-
signed for use in a video signal test system. 

Signals of negative polarity consisting of a 

horizontal drive of 15,750 cycles per second, 

a vertical drive of 60 cycles per second, and 

mixed blanking are obtained from a video syn-

chronizing signal generator and fed to the ap-

propriate connectors at the rear of the WA-1A 

chassis. The output is connected to a dis-

tribution amplifier channel. The video syn-

chronizing signal from the synchronizing gen-

erator is connected to a second distribution 
amplifier channel from a 75-ohm control with 

which the correct sync level can be adjusted. 

The output of the two distribution amplifier 

channels are connected together to provide a 

composite signal made up of grating, blanking 

and synchronizing signals. This composite 

signal is then connected to the input of each 
distribution amplifier channel serving a dis-

tribution line. 

Television camera deflection linearity can 

be checked and adjusted in a similar manner by 

focusing the camera on a test chart. 

Television receiver deflection linearity 

can be checked and adjusted by injecting the 

composite grating signal into the receiver 

video circuit or by remote pick-up of a trans-

mitter modulated with the composite grating 

signal or grating signal dvideo test pattern 

superimposed. 

For setting the linearityofmonoscope cam-

era and monitor equipment, the output of the 
WA-3A may be fed into one channel of a distri-

bution amplifier, the monoscope camera fed into 

another channel and the outputof the two chan-
nels from the distribution amplifier tied to-

gether and fed into the master monitor. To 

check the linearity of the monoscope camera it 

is necessary to adjust the master monitor lin-

earity controls with the Grating Generator. 

Then adjust the monoscope linearity to conform. 

Field equipment may be preset by this method 

before remote pickup. 

For a signal of standard negative polarity, 

with black bars, proceed as follows: 

1. Turn "POWER" switch to "ON" and allow a 
short time for warm-up. 

2. Turn the "CONTRAST" control fully counter-
clockwise. 

3. Switch the output at the monitoring control 
switch panel to the monitor oscilloscope or 
to a separate oscilloscope. 

4. Turn "BLANKING" switch to "ON" and adjust 
"OUTPUT" control until the output is be-
tween 1 and 2 volts. Blanking polarity 

should be set at the negative position at 
the rear of the chassis. 

5. Adjust the sync signal level until it is 
20 to 25 percent greater than the blanking 
level. 

6. Turn "VERT. BARS" and "BOR. BARS" switches 
to "ON" and adjust the "CONTRAST" control 
until the bar level is nearly the same as 
the blanking level. 

7. Switch the signal to the monitor and adjust 
the number of horizontal and vertical bars 
by means of the respective "RANGE" and 
"FREQ." controls. If the return trace is 
observed, the blanking and sync level should 
be increased until it disappears. 

The width of the vertical bars can be adjusted 

and is usually satisfactory between 50 and 100 
percent of the clockwise setting of the "WIDTH" 

control. This control affects the vertical bar 

frequency which necessitates readjustment of 

the "FREQ." control for the desired number of 
lines. The widthof the horizontal bars can be 
adjusted to be equal to the width of the verti-

cal bars. In some applications it may be de-

sirable to produce white bars, in which case 

the "POLARITY" and "BLANKING" (rearof chassis) 

switches should be set at the "+" position. 

In an application where a signal of posi-

tive polarity is desired the "POLARITY" switch 

should be set to the " " and the "BLANKING" 

(rear of chassis) switch should be set to the 

"- " position. 

When the grating signal is to be super-

imposed on a video test pattern, the "BLANK-
ING" switch should be off. 

When the synchronizing input voltage is 

too high the first space of the grating pat-

tern may be wider than the succeeding spaces 

(see Figure 5). This can be corrected by in-

serting a sync level control at the WA-3A sync 

input circuit. A schematic of such a control 

is shown in Figure 2. 

VERT. DRIVE 
FROM SYNC. 

GENERATOR 

120 
OHMS 200 

OHMS 

Figure 2 

Sync Level Control 

TO WA-3A 
VERT. DRIVE 

INPUT 

CONNECTOR 

K- 8888295 
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Each input signal circuit is brought out 

to two connectors at the rear of the chassis. 

When the generator is used at the end of a 
75-ohm line which is normally terminated, re-
move the termination and connect the line to 
its respective input connector. To terminate 
the line connect one of the special 75-ohm 

terminating resistors (furnished with the 

WA-3A) to the other connector. 

To use the generator at any point in a 

line, open the line and connect the ends to 

their respective input connectors. 

MAI NTENANCE 

A schematic diagram of the WA-3A is shown 
in Figure 9. 
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Figure 8. All voltages 
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Frequency Check Pattern 

VERTICAL BAR MV 

Sync. Freq. = 15750 cps 
Width Control at Minimum 

Range 
Switch 
Position 

Multiple No. with 
Frequency Control at 

Minimum Maximum 

1 

2 

3 

4 

5 

9 

11 

14 

19 

29 

12 

14 

19 

29 

67 

The frequency range of the multivibrator 
can be checked by connecting a square wave 
generator set at 15750 or 60 cycles to the re-

spective input circuits of the WA-3A. An os-
cilloscope is connected at the junction of the 
coupling capacitors between the clipper and 
the multivibrator. The pattern produced on the 
oscilloscope will be similar to that shown in 
Figure 3. The number of pips during one cycle 

Ts is the multiple of the sync frequency at 

which the multivibrator is operating, and de-
pends mainly on the RC circuit values and op-

erating voltages. The multiple of the syn-
chronizing frequency for the vertical and hori-
zontal multivibrator is approximately as given 
in Figure 4. 

The percent blanking times the multiple 

number equals the number of bars which will be 

lost when observed on a monitor or receiver 
kinescope. 

When circuit checking the WA-3A with an 
oscilloscope, a low capacity attenuating cable 
will be required for all high frequency verti-

cal bar signals. The signal pattern on the 
oscilloscope should be as shown on the schema-

tic (Figure 8). A check of the width control 

circuit with an oscilloscope will show whether 
the horizontal bar signal pulse width can be 

HORIZONTAL BAR MV 

Sync. Freq. = 60 cps 

Range 
Switch 
Position 

Multiple No. with 
Frequency Control at 

Minimum Maximum 

1 

2 

3 

12 

25 

33 

27 

36 

43 

Figure 4 
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adjusted to approximately 10 percent of the 

period at the minimum and maximum frequency. 

The pulse width range is determined largely by 

the coupling capacity (390 mmfd.), grid resis-

tance and bias. 

REPLACEMENT 

GRATING 

With an oscilloscope connected to the 

WA3A output (75-ohm load) a 60 cycligIsquare 

wave signal applied to the blanking signal in-

put should show a good square wave response. 
The response is affected by RC coupling values 

and electrolytic capacity values. 

PARTS LIST 

GENERATOR 

TYPE WA-3A 

SYMBOL DESCRIPTION STOCK NO. 

C-1,4,7,14,15,16, Capacitor, paper, 0.01 mfd. 400 V 10610 

29,31 

C-2 Capacitor, mica, 100 mmf, 500 V 39628 

C-3 Capacitor, mica, 1000 mmf, 500 V 39652 

C-5 Capacitor, trimmer, 1.5-7 mmf 73685 

C-8 Capacitor, ceramic, 20 mmf, 500 V, ±5%, 0 Temp. Coeff. 55086 

C-8 Capacitor, mica, 680 mmf, 500 V 39648 

C-9,10,11,12,17, Capacitor, paper, 1 mfd, 400 V 10617 

22,25,32,33,39 

C-13,35,38 Capacitor, paper, 0.5 mfd, 400 V 10619 

C-18,A,B,C Capacitor, electrolytic, 10-10-10 mfd, 450 V 28113 

C-19,26 Capacitor, paper, 1 mfd, 400 V 56404 

C-21,43 Capacitor, paper, 0.25 mfd, ±10%, 400 V 70618 

C-23,28 Capacitor, mica, 5100 mmf, ±5%, 500 V 39669 

C-24 Capacitor, paper, 0.05 mfd, 400 V 10615 

C-27 Capacitor, mica, 0.01 mfd 

C-10 Capacitor, mica, 390 mmf, ±5%, 500 V 13513 

C-34 Same as C-18 

C-37,A,B Capacitor, electrolytic, 40-40 mfd, 450 V 52532 

C-42,A,B Capacitor, electrolytic, 10-10 mfd, 450 V 32342 

C-46 Capacitor, electrolytic, 1000 mfd, 25 V 56956 

C-47 Capacitor, electrolytic, 20 mfd, 450 V 55369 

C-48, 49 Capacitor, electrolytic, 8 mfd, 600 V 50727 

C-50 Capacitor, 1 mfd, 450 V 70620 

F-1 Fuse, 3 amperes 10907 

I-1 Lamp, 6.3 V 11891 

J-1,2,3,4,5,6,7 Connector, chassis 51800 

L-1 Coll, peaking 56954 

L-2 Reactor 56407 

Clamp, elect. capacitor mounting 56957 

Clip, capacitor mounting 56955 

Connector, cable 
65956 

Holder, Fuse 48551 

Knob 30075 

Light, pilot 48553 

Socket, miniature 53014 

Socket, octal 18008 

Termination (75 ohm) 54256 

R-1,9,46,92 Resistor, 1 meg., 1/2 W, ±10% 

R=2,58 Resistor, 27000 ohm, 2 W, ±10% 

R-3,7,10,18,39, Resistor, 8200 ohm, 1/2 W, ±10% 

52,101 
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SYMBOL DESCRIPTION STOCK NO. 

R-4,49 
R,5,50,86,102 
R=6,16,48 

It-8,57,59,104 
R-11,44,53,94 
R-12,13,14,15,85 
R17,64 
R-19 
R=20 
R=21 
R-22 
11-23,47 
R-24 

R-25,112 
R,26 
R=27,65 

R,28,34,38,100, 
108 

R=29,36,61,98 

R-30 

R-31,110,125,126 

R-32,33 
R35,42,103 
R,37, 106 
R-40,82,109 

R-43,93 
R=45 
R,.51,99 
R-54 
R-55 
R-56 
R-60,67,77,79, 

87,90 
R-62 

R-63 
R-66,88,107 
11-78 
R,80 
R=81,105 

R=83 

R-84 
11-89,95,96 

11,91,124 
R-97 
R-111 

R-113 
R-115,116,117,118 
R-119,120 
R-121 

R,122 
R-123 
R-127 

S-1,4 

S-2,3 
S-5,7 

S-6 
S-8 

T-1 

Resistor, 4700 ohm, 1/2 W, ±10% 
Resistor, 47,000 ohm, 2 W, ±10% 

Resistor, 39,000 ohm, 1/2 W, ±10% 

Resistor, 270 ohm, 1/2 W, ±10% 
Resistor, 180,000 ohm, 1/2 W, ±10% 
Resistor, 22,000 ohm, 1/2 W, ±10% 
Resistor, 2200 ohm, 1 W, ±10% 

Potentiometer, Carbon, 25,000 ohm 
Resistor, 120 ohm, 1/2 W, ±5% 
Resistor, 56,000 ohm, 1/2 W, ±10% 
Potentiometer, carbon, 250,000 ohms 

Resistor, 10,000 ohm, 1/2 W, ±10% 
Resistor, 390 ohm, 1/2 W, ±10% 
Resistor, 150 ohm, 1/2 W, ±10% 
Resistor, 39,000 ohm, 1 W, ±10% 
Resistor, 3300 ohm, 1 W, ±10% 

Resistor, 2200 ohm, 1/2 W, ±10% 

Resistor, 220,000 ohm, 1/2 W, ±10% 

Resistor, 1500 ohm, 1/2 W, ±10% 
Resistor, 27,000 ohm, 1 W, ±10% 
Resistor, 680 ohm, 1/2 W, ±10% 
Resistor, 470,000 ohm, 1/2 W, ±10% 

Resistor, 560 ohm, 1/2 W, ±10% 
Potentiometer, 50,000 ohm 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

Resistor, 

56,000 ohm, 2 W, ±10% 

820 ohm, 1/2 W, ±10% 
68,000 ohm, 1/2 W, ±10% 

47,000 ohm, 1/2 W, ±10% 
2.2 meg., 1/2 W, ±10% 
12,000 ohm, 5 W, ±10% 
100,000 ohm, 1/2 W, ±10% 
27,000 ohm, 1/2 W, ±10% 

Resistor, 5600 ohm, 1/2 W, ±10% 

Potentiometer, carbon, 5 meg. 

Resistor, 330,000 ohm, 1/2 W, ±10% 
Resistor, 2700 ohm, 1 W, ±5% 
Resistor, 15,000 ohm, 1/2 W, ±10% 

Resistor, 1000 ohm, 1/2 W, ±10% 
Resistor, 82,000 ohm, 2 W, ±10% 
Potentiometer, 15,000 ohm 

Resistor, 1800 ohm, 1/2 W, ±10% 
Resistor, 2700 ohm, 1/2 W, ±10% 

Resistor, 22,000 ohm, 2 W, ±10% 
Resistor, 56 ohm, 1/2 W, ±10% 

Resistor, 10,000 ohm, 2 W, ±10% 
Resistor, 68 ohm, 1/2 W, ±10% 
Resistor, 560 ohm, 1 W, ±10% 

Resistor, 1 meg., 1 W, ±10% 
Resistor, 100,000 ohm, 2 W, ±10% 
Resistor, wire wound, 50,000 ohm, 20 W 
Potentiometer, 25,000 ohm 

Switch, SPST 

Switch, selector 
Switch, selector 
Switch, SPST 
Switch, DPST 

Transformer, power 

53091 

53076 

44901 

55549 

56958 

44974 

49014 
18277 

56959 

56960 
52980 

44376 
17762 

56406 
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FIRST SPACE TOO WIDE BECAUSE OF 
TOO HIGH A LEVEL OF VERTICAL 
SYNC. VOLTAGE. 

VERTICAL SCAN 
LINEAR WHEN 
HORIZONTAL 
BARS ARE EQU-
ALLY SPACED 
FROM TOP TO 
BOTTOM. 

> HORIZONTAL SCAN LINEAR WHEN 
VERTICAL BARS ARE EQUALLY 

SPACED FROM LEFT TO RIGHT. 

Figure 5 

(,rating Pattern on Kinescope with Linear 

Horizontal and Vertical Deflection 

M-44869I 
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 > HORIZONTAL SCAN LINEAR 

VERTICAL SCAN 
NON- LI NEAR. 
BAR SPACING 
DECREASES 
TOWARD BOTT-
OM. 

Figure 6 

Non-linear Vertical Deflection 

Checked by Horizontal Bar Spacing 

9 

M-448690 



HORIZONTAL SCAN NON-LINEAR, 
BAR SPACING DECREASES 
TOWARD THE RIGHT. 

V 
VERTICAL SCAN 

LINEAR 

Figure 7 

Non-linear Horizontal Peflection 

Checked by Vertical Bar Spacing 

10 

M-448692 
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OPERATING VOLTAGES AS MEASURED WITH BAR SWITCHES OFF, OTHER SWITCHES ON. 

All Controls Clockwise Except Where Indicated. 

w Denotes change of width control from clockwise position. 

Aj Denotes change of frequency control from maximum to minimum. 

'MBE TYPE TERMINALS PLATE SCREEN CATHODE 

V-1 6 SN7 
4-5-6 
1-2-3 

68 
245 

_ 

20 

V- 2 6 AG5 225 120 See V- 3 
Vertical Bar Swi tch on 

while measuring 

V-3 6 AG5 
A w 4 180-225 
A f <- 180-210 

A W 4- 145- 80 
Af <- 145-190 

L\14, <-- 2.7-2.1 
Af 4" 2.7-2.2 

Voltages of V- 2 and 
V- 3 

V- 4 6 AC7 180 160 2.2 

V-5 6SN7 
4-5-6 
1-2-3 

34 
240 21.5 

V-6 6SN7 
4-5-6 
1-2-3 

Af (- 105-100 
Af ' 150- 185 

Af 4- 4-4.5 Horizontal Bar Switch on while 
measuring vol tages of V- 6 

V-7 6 SN7 
1-2-3 
4-5-6 

245 
A w 4 155-160 

A W +- 40-45 

V-8 6947 
4-5-6 
1-2-3 

140 
145 

5 
7.8 

V-9 6SJ7 36 54 1.5 

V-10 6S37 175 100 3.2 

V-11 6S37 100 88 2.8 

V-12 6 SJ7 20 45 

V-13 6 AC7 230 145 2.5 

V-14 6 AG7 250 140 * 2.4 • (Grid to Cathode) 

V-15 6J5 175 * 3.8 ' (Grid to Cathode) 





, 
T 

„I • 2 

NEG HO- P &Ewe INPUT 
2 / NW. Mill 12750 PPS. 
FROM SYNCH GEN, 

J-3 

NEC VERT DRIVE INPUT 
2-V PR MIN. 60 P.P.S. 
FROM SYNCH. GEN. 

NEG. BLANKING INPUT 2-V. PM. MIN. 
FROM SYNCH. GEN. 

V-15 6J5  

al 
C-35 

Y 
R-138 p-99 
330-K I5 -.0 

C-! 
.0(-MUF 

R. 
I-MEG 

v-i 

6 S N7 4 Ippee 
AMPLIFIER.  

7 

IOC 
1AU-MUF. 

R-7 
8200 

R-2 R-3 C.l2-.1.MUE 
27K S8200 
2.w. 

f r s V-5 
- , 

6SN7 

C-22 
- M 

R-46 < 
1- MEG 

.4MPLIFIER  

R-85 

V-11 

ÎR-87 M ,5  
27K BLANKING 6;ER. 

17 

S1-5\  ;.i  
..   

- C-35 
.5 -Mur. 

c-34 4 
10.64L F. 

M 
R-9EG2 .e 

R-90 
27.K 

R91 
2705 

C-23 
5100 

66.1.mu.! 

e04 .47( 

R-5 
47K 

22.K 47-K 2-16. 

C-24 
.05 MuF. 

[2yr/re C• 5 1.5-7 
 MU mu F. 

C.3 C.4 

1000 .01 
MU-MUR F4UF 

Y - 
RS R-9 
270 I-MEG. 

C-25 
.1-MuF. 

R-52 
8200 R-53 R-54 

I80-K- 2.2 
MEG. 

R-49 R 1651 
4700 47 2-W. 

R-97 
22-K 

BLANKING / 

S.6 IC/ 

C 26 
1-NSF. 

R-10 R-11 
We We 
8200 180 K 0 FF 

VERT BA  1.1 R5 0  . ? 
5-1 

20 
Mu-
MUF. 

F64-, 14- 
V-2 V-3 V-4 

6AG 5 mi./if/VIBRATOR 6AG 5  I I 6AC7 
AMPLIFIER. 

R-2I 
56K 

c 

WIDTH 

T BAR RANGE 

C-I5 
.01-MUR. 

R-22 
250 

5-2 -7- R12,13,14615 22 K- EACH 

V-6 

6SN7 

MULTIVIBRATOR. 

R 55 ≥ R-56 R.57 R-58 
12-K 100.K 270 27-K 
5-w 

*F47 
MAX.   
ADJ' 

R.82 

R-79 R. R.81 
27-K I5.K 1-K 

R-84 
15-K 

R-63 

oF F 50.K 82-K 2-w. S-3 I 

NOR. BARS cm s.4 HOR.FREQ. HOR.BAR RANGE 

C.SI.0I-MUF 

C 32 

07 

.01 
MUR 

R-23 
10.K 

C-8 
680 
MU.MUF 

R-28 
;4:2200 

C-I6 
.01-MU F. 
• I e-

C.17 
.1-F151. 

R-25 26k 
150 39-K 7‘ 

1-W 

R-62 R-63 
5600 5-MEG. 

c-3o 

HE-
390 
MU-
MUR 

V-7 

6SN7 
WIDTH 
CONTROL 

R-78 
2700 
I.W. 

1;3200 I.W. 

wIOTH 

R-64 
2200 

P.-65 
3300 

220-K 
R-30 
1500 

DETAIL 

4.1 

-- -ipt V-9 
6SN7  65J7 
MIXER. LIMITER. 

R-33 

680 

C-I8 A I R-35 
• 10 MUF. 470-K 

NOTE: 

"eoemres waerzoAirAi. MR PULSE WITH 
FREQUENCY A MULTIPLE OF STANDARD 
PERT/CAL 60 CYCLES. 

"V" DENOTES VERTICAL BAR PULSE wITH 
FREQUENCY A MULTIPLE oF STANDARD 
HORIZONTAL /5750 CYCLES 

ALL RESISToRS W. UNLESS SHOWN OTHERWISE. 

OSCILLOSCOPE WAVEFORMS SHOWN ARE WITH 
VERTICAL BAR FREQ. n.f”.49 X /5750 
ATTENUATING CABLE ro oSCILLOSCOPE 

C-10 
.1-1A11F a 

DETAIL-v VOTE : 

R-58 
2200 

Th'ROUGH,-ZIT :eNAINING 
STAGES eutizoNTAL 

111MIL V-10 POISE RI/APE REMAINS 
UNCHANGED. V-E/4 

C-11 6SJ7 MIXER.  

L-1 

2 813 
.0 .15F. 

R-37 R-39 
560 8200 

R-36 
220-K. 

C-19 1. \ 1JF. 

C R-40 
5C-K 

70447:84 57 cro• -5 oz 

R-43 
920 

2-21 
25 
mUF R-44 

>160-K 

1 

R-96 
1800 

C 37A 
40 

R-98 
220 K 

4' 
*• _t___ 

V-12 V-13 V-14 

6SJ7 6AC7 6AG7 
LIMITER. C-39 OUTPUT OUTPUT 

R-101 
6200 5 

.25 F.KFF. 

R-106 2 7 
C-42A 560 R- 7 

10 
'70-K MUF. R-107 - Y 

3 
Y 346 

10 
Mu F. 

R.99 

47-K 

R-102 
47-1( 
2-W. 

cs, 

R-11I 
C34C R-105 56 
i0 R-I04 1-K 

MUR. 270 

OuTPUT 
BLANKING 50-K-5 
LEVEL R.-I 

27-K 1 

V.DETAIL 

BLANKING 

Cs▪ 4 

2200 

Ri08 IC-378 

MUF. 

40 R-112 
150 

OUTPUT 
I Y POLAPJTY Y 

C46 
1000- rauF. -1 

5-7 

OUTPUT 

R-113 
10.K. 
2-
Vee 

C426 
10 
MUR. 

V-16 

6Y 6G  

R-115 
68 

V-DE- TAIL 

V-17 

6Y6 G 

V-18 

6SJ7  

W-232763-0 

L-2 

R.-123 
50-K 
20-w. 

Figure 9 - Schema tic 

WA-3A Grating Generator 
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