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1.01 This section contains procedures for 
maintenance tests and adjustments 

for the J68340A Test Bay and its compon­
ents. 

1.02 Since the test bay consists of a 
number of more or less independent 

units, the maintenance of each will be 
considered separately. 

2. J68340B METER AND CONTROL PANEL 

(A} Sine Wave Output 

2.01 Apparatus: 

Dumont Model 2551 Oscilloscope 

2.02 Procedure for Adjusting SWEEP PHASE 
Control 

(1) Adjust the oscilloscope controls 
approximately as follows: 

Y-AXIS AMPLIFIER switch at INPUT UNDER 
250V RMS; SYNC SIGNAL SELECTOR at LINE 
FREQ; COARSE FREQ1JENCY switch at 8- 40; 
BLANKING at ON. 

(2) Connect the oscilloscope Y-SIGNAL 
INPUT to the SINE SWEEP jack on 

the meter and control panel and adjust 
X and Y amplifier gain controls to ob­
tain a pattern approximately 2" square. 

(3) Adjust the -SWEEP PHASE control and 
the FINE FREQUENCY control (on the 

oscilloscope) until the pattern ap­
pears similar to Fig. 1. Leave the 
control set at this point. 

3. J68340C IF SWEEP OSCILLATOR 

(A) General 

3.01 It will be necessary to remove the 
IF sweep oscillator from the test 

bay for the following tests and adjust­
ments. 
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Fig. 1 - Scope Pattern for Proper 
Sweep Phase Setting 
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SECTION R70.204 

(B) Power Supply Circuit 

3.02 Apparat us : 

Weston Model 779 Analyzer. 
AC Voltmeter, accurate to ±1.5 volts 

fr om 100 to 130 volts. 
Ballantine Model 300 Voltmeter. 
20,000 ohm, 5 watt resistor. 
Variac, General Radio type V- 5 MT, 

or equivalent • . 

3.03 Procedure to Check Regulation and 
Ripple: 

(1) Connect the analyzer, the Ballan -
tine Voltmeter and the 20,000 ohm 

resistor all in parallel a cr oss ter ­
minals 3 and 4 of TSl. The ground and 
negative leads go to terminal 3. 

(2) Connect the .AC voltmeter toter -
minals 1 and 2 of TSl, and apply 

115 volts to these terminals from the 
Variac. 

(3) Turn the PWR and OSC switches to 
ON, and after a five minute warm­

up interval set the ADJ 200V control 
for an analyzer reading of 200 volts. 

Requirement: The Ballantine Volt ­
meter should indicate not more 
than 0.015 volts rms ripple, nor 
should the analyzer reading change 
more than ±1 volt for any AC in­
put between 105 and 130 volts. 

(4) If the above requirements are not 
met, tubes Vl, V2, V3, V4, and V5 

should be checked by substitution or 
o1;her means. 

3.04 Procedure for Checking Socket 
Voltages: 

(1) Using the test connections of 3.02 
above, set the line voltage to 115 

volts. 

(2) Using the analyzer at 20,000 ohms 
per volt sensitivity (unless AC 

voltage is indicated), measure each of 
the voltages given in the table below: 

From To Voltage 
~omponent Term Component Term (Approx.) 

Vl 1 GRD 325AC 
Vl 9 GRD 325AC 
Vl 3,4,7 GRD 420 
V2 5 GRD 420 
V2 6 GRD 420 
V3 5 GRD 420 
V3 6 GRD 420 
V2 2 GRD 200 
V3 2 GRD 200 
V2 7 GRD 140 
V3 7 GRD 140 
V4 5 GRD 140 
V4 7 GRD 108 
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From To Voltage 
Component Term Component Term tA;eprox .) 

V5 5 GrtD 103 
V4 6 V4 7 103 
R17 3 V4 1 0 
Rl7 3 GRD 102 
V2 3 V2 4 6 .3AC 
V3 3 V3 4 6 .3AC 
v4 4 GRD 6 .3AC 

(3) Restore normal connections to tlle 
IF sweep oscillator. 

(c) Discrimina tor Circuit 

3.05 Apparatus: 

J68340A, Ll Test Bay 
Weston Model 779 Analyzer 

3.06 Procedure to Check Discriminator 
Crossover and Polarity: 

(1) For this and subs equent tests, AC 
power should be a7plied toter ­

minals 1 and 2 of TSl on the IF sweep 
oscillator by extending the leads in 
the test bay local cable, ta King care 
to avoid turnover. 

(2) Connect the apparatus as in Fi g . 2, 
using "X" wiring. The IF sweep 

oscillator may be the unit under test 
providing the oscillator and 30 cycle 
switch sections are operable. It 
should be noted that the mercury re­
lay will not operate properly if in­
verted or tilted more than about 30°. 
The discriminator need not be discon­
nected from the rest of the circuit, 
except for its input plug, P2. It is 
desirable to remove tube VB if the 
circuit is left connected, to remove 
possible in t erference. 

( 3 ) Adjust the SEHSITrvITY cont rol on 
the meter and control panel for an 

XTAL CURRENT meter reading of about 
2/3 of full scale. 

(4) The oscilloscope should be -operated 
at nearly full gain, with any con­

venient internal sweep. The BLANKING 
switch should be set to OFF. 

(5) There should be two horizontal 
traces on the oscilloscope. Ro­

tate the sweep condenser by hand until 
the traces exactly coincide. This is 
the frequency at which there is zero 
voltage from the discriminator. 

(6) Measure this frequency by tuning 
the FREQ METER dial until there 

is a slight dip on the XTAL CURRENT 
meter. 

Re!uirement: This frequency should 
ie between 65 and 75 MC. 
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Fig. 2 - Circuit to Check Discriminator Cross-Over 
Frequency and Polarity 

(7) If this requirement cannot be met, 
crystals CRl and CR2 or resistors 

R24 and R25 are probably unbalanced at 
IF frequencies. 

(8) Set the frequency of the oscillator 
in the vicinity of 85 MC (above 

crossover.) 

(9) Using "Y" wiring in Fig. 2, note 
on the analyzer that the polarity 

of the discriminator output voltage is 
positive with respect to ground. This 
insures that when the IF sweep pattern 
is displayed on the oscilloscope in 
the normal fashion the highest fre­
quency will be on the right-hand end 
of the sweep. 

(10) If the output voltage is not posi­
tive, the polarity of one or both 

crystals is probably reversed. 

(D) Oscillator and Sweep Circuits 
3.07 Apparatus: 

J68340A, Ll Test Bay. 
Weston Model 779 Analyzer. 
100,000 ohm resistor per KS-13490, 

Ll or equivalent. 

3.08 Procedure to Check Output Power: 

(1) Allow the sweep oscillator to 
warm up for about 5 minutes, with 

the OSC switch on and the SWEEP switch 
off. 

(2) Connect the OUT-1 jack to the in­
put of ATll, and the OUT-2 jack 

to AT12. 

(3) Set each attenuator to 18 db; and 
connect the power meter in the 

test bay to the output of ATll. Re­
cord the power meter reading. 

Requirement: The power meter read­
ing should be -1.0 dbm or higher. 

(4) Interchange the plugs in the OUT-1 
and OUT-2 jacks. 

Re~uirement: The power meter should 
read the same as recorded in (3) 
above ±0.5 db. 

(5) If the output power is low, re­
place v7. Another possible trouble 

may be the cable and pad assemblies 
between J9 on the oscillator assembly 
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SECTION R70.204 

and the OUT-1 and OUT-2 jacks. To 
check this, connect J9 directly to 
ATll (now set to 27 db) and again 
measure power. 

Requirement: The power meter read­
ing should be -1.0 dbm or higher. 

(6) In the event that output power is 
still low it may be necessary to 

remove the oscillator assembly from 
the chassis and remove its sides in 
order to readjust the coupling between 
the oscillator coil and the pick-up 
loop, or to inspect the other compon­
ents. 

Caution: Do not let the pick-up loop 
come in contact with the turns of 
the oscillator coil, as the enamel 
on the wire ma1 not withstand the 
plate potentia. 

(7) With the same connections as in 
Step (4) rotate the oscillator con­

denser slowly by hand, noting changes 
in power output. The output ·should 
not change by more than ±0.15 db over 
the frequency range of the unit. Ad­
justment for this will be covered in 
par. 3.10 (3). 

3.09 Procedure to Check Sweep Waveform 
and Phase: 

(1) Connect the Y-axis signal input of 
the oscilloscope to the SCOPE-X 

jack. It should be operated with in­
ternal sweep at about 30 cycles, line 
frequency sync, input attenuator at 
INPUT UNDER 250V, and with the gain 
control set to give about 2 inches 
deflection. 

(2) With the sweep motor of the oscil-
lator running, and with the oscil­

loscope blanking off, the observed pat­
tern should be similar to that in 
Fig. 3(a). If the pattern appears 
flattened or clipped, it is an indica­
tion of overload caused by too much 
signal applied to the discriminator. 
This level may be reduced by bending 
sideways the one turn pick-up loop 
connected to JlO in the oscillator 
assembly. If the power meter is con­
nected directly to this jack, it should 
read between -8 and -5 dbm. 

(3) Note that the pattern appears 
stable and clean. If a slight ver­

tical jump occurs at intervals, it may 
be an indication that the voltage regu­
lator tube {V5} in the power supply 
section is unstable and should be re­
placed. Any slight variation in the 
DC supply voltage is amplified by the 
sweep circuit. This may be sometimes 
discovered as a sideways jitter in the 
oscilloscope pattern when the sweep is 
used in normal testing. 
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Fig. 3 - Wave Forms from Scope X Jack 

{4} Turn off the sweep motor and bring 
it to a stop. 

Requirement: The pattern should now 
be a nearly straight line. 60 
cycle ripple on the trace should 
be less than 5% of the original 
amplitude. 

(5) Turn the blanking on in the oscil-
loscope, and turn on the sweep 

motor. The pattern should now appear 
similar to Fig. 3(b) or 3(c}. If not, 
slightly loosen the three nuts which 
lock the sweep motor in position and 
rotate the entire motor assembly until 
the pattern is in the correct phase 
with respect to the oscilloscope blank­
ing. 

Note: Of the two possible positions 
of the motor, use the one in which 
the oil-holes are more accessible 
from above. Retighten the nuts. 
If this adjustment is necessary, 
the rotor of condenser Cl8 has 
probably slipped relative to the 
motor shaft. Check the coupling 
for rigidity and backlash. 

Caution: When turning the motor 
assembly, avoid contact with . the 
115 volt AC terminals exposed on 
the motor starting condenser c6. 
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(6) If the voltage from the SCOPE-X 
jack is unsatisfactory, observe 

the waveform by connecting the oscil­
loscope directly to the output of the 
discrirainator, then at terminal 2 of 
the ADJ SLOPE potentiometer, etc., to 
find the point at which the signal 
fails. It may be necessary to test 
or replace v8. 

3.10 Procedure to Check Frequency Range, 
Flatness and 70 MC Calibration: 

(1) Set up the circuit of Fig. 4. It 
is assumed that the 30 cycle switch 

circuit is operating in accordance with 
pars. 3.13 to 3.15. The oscillator 
sweep motor should be turned on; and 
the SLOPE switch off. Attenuator AT12 
should be set to 15 db. The oscillo­
scope should be switched to external 
sweep, with blanking on. The gain 
controls should be set to give a hori­
zontal width of about 3 inches, and a 
vertical separation between the two 
horizontal traces of about 2 inches. 

(2) Note that the pip from the IF fre- • 
quency meter in the oscillator 

panel is visible on the upper trace. 

Requirement: The pip should remain 
within the range of the sweep as 
the FREQ METER tuned over the range 
from 52 to 89 MC. If this require~ 
ment is not met, it may be neces­
sary to squeeze together or pull 
apart the turns of the oscillator 
coil Ll4. 
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Fig. 4 - Circuit to Check Frequency Range, 
Flatness and 70MC Calibration 
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Caution: If the pick-up loop comes 
in contact with the turns of the 
oscillator coil, a short of the 
oscillator plate voltage to ground 
may result. 

(3) Reduce the oscilloscope horizontal 
gain to obtain about 1/4" total 

sweep, so that amplitude variations in 
the upper trace are more noticeable. 
This is another method of checki~ the 
oscillator output characteristic (see 
par. 3.08 (7)), although in this case 
the frequency characteristic of the IF 
detector is a factor. To reduce ampli­
tude variations during the sweep, re­
move the top of the oscillator can 
assembly, and adjust the tuning slug 
in coil L5 while the oscillator is 
sweeping until the amplitude varia­
tions as indicated on the oscilloscope 
are minimized. If L5 is adjusted the 
t~sts of 3.08 (7) should be repeated. 

(4) Turn off the sweep motor, and set 
the SWEEP OSC dial on the end of 

the shaft to the 70 MC calibration 
point. There will now be two dots on 
the oscilloscope. Tune the FREQ METER 
dial slowly until the upper dot dips 
slightly. 

Requirement: The frequency indicated 
should be 70 ±3 MC. If this re­
quirement is not met, loosen the 
set-screws which fasten the SWEEP 
OSC dial to the motor shaft. It 
will be necessary to remove the 
oscillator assembly from the chassis 
to make these accessible. Replace 
the oscillator assembly, but do 
not screw it down. Set the FREQ 
METER dial to 70 MC and slowly 
rotate the motor shaft until the 
upper dot on the oscilloscope dips 
slightly, indicating that the fre­
quency is 70 MC. Hold the motor 
shaft, and rotate the dial until 
the 70 MC mark is under the index 
line. Tighten the set-screws, and 
recheck the frequency calibration 
after replacing the oscillator 
assembly. 

Note: This adjustment should be made 
only after all other adjustment 
to the oscillator assembly are com­
pleted. 

3.11 Sweep Motor Performance 
(1) The sweep motor should run smoothly, 

with little or no vibration or play 
1n the shaft bearings. The effect of 
vibration will be excessive jitter of 
the test trace, with the frequency 
meter pip appearing unstable in posi­
tion or even as two pips. Such jitter 
may also be due to a loose condenser 
coupling. If such jitter is traceable 
to bearing trouble, the oscillator 
should be returned to the Western Elec­
tric Co. for replacement and alignment. 
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(2) A drop or two of light oil should 
be applied to each oil hole every 

3 or 4 months to reduce bearing wear. 

3.12 Procedure for Checking Socket 
Voltages 

(1) Using the analyzer at 20,000 ohms 
per volt sensitivity (unless AC 

voltage is indicated), measure each 
of the voltages in the oscillator and 
sweep circuits which are indicated in 
the table below: 

From 
Com2onent Term To Voltage {Approx.} 

V7 9 GRD 6.3AC 
V7 3,4,5,8 GRD < O.lAC 
Cl8 stator GRD 165 
vs 
vs 
vs 
vs 
vs 
vs 
vs 

9 GRD 6.3AC 
3 GRD 1.1 
8 GRD 1.1 
2 GRD 0 
7 GRD 0 
1 GRD 125 
6 GRD 125 

In the above tests the DC voltage sup­
ply should be 200 volts, and the OSC 
and SWEEP switches should be on. In 
measuring the voltage at the stator 
of Cl8 the circuit may be stopped from 
oscillating by the test lead capacit­
ance. To prevent this, a 100,000 ohm 
1/2 watt resistor should be connected 
in series with the tip of the positive 
test lead. The value given in the 
above table is for this condition, 
with the analyzer on the 250 volt 
scale. 

{E} 30 Cycle Switch, and Slope Circuits 

3.13 A2paratus: 

J68340A, Ll Test Bay 
Weston Model 779 Analyzer 

3.14 Procedure to Check Switch Symmetry, 
Slope Network, and Range of ADJ 
XTAL 1 Potentiometer 

Note: This adjustment may be made 
without removing the IF sweep os­
cillator from the test bay. 

(1) Set up the circuit of Fig. 5. The 
SLOPE switch should be off and the 

ADJ XTAL 1 potentiometer set at maxi­
mum (CW). The oscilloscope should be 
operated with internal sweep at about 
a 15 cycle rate, with line frequency 
sync and no blanking. 

(2) Turn the ADJ 30~ control until the 
switch synchronizes in a st able 

manner at a 30 cycle rate and t he 
oscilloscope pattern is simil ar to 
Fig. 6(a). If there is any doubt that 
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the frequ ency is correct, patch tne 
SINE SWEEP jack to the XTAL-1 jack, 
and note that a full cycle of line 
frequency appears superimposed on one 
half of the switch pattern as in 
Fig. 6(b). Thus, one half of the 
switch period is 1/60 second, or 1/30 
second for the full period. Remove 
this connection when the rate is cor­
rect. 

(3) Referring to Fig. 6( a) , adjust the 
oscilloscope horiz on tal gain until 

one switch period, T, is 2 inches wide. 



Requirem ent: The ha lf period, S, 
should be between 0.75 and 1.25 
inches wide. If not, the trouble 
may be in V6, the internal adj ust ­
ment of Kl, or due to unsymmetrical 
values of the resistors and con­
densers in the 30 cycle mult i vi­
brator circuit. 

(4) Adjust the oscilloscope vertical 
gain to obtain 1-1/2 inches deflec ­

tion. Since the DC voltage obtained 
from the analyzer on the scale is nearly 
1.5 volts in this application, the os­
cilloscope is now set for approxi­
mately 1 volt per inch sensitivity. 
Reduce th e ADJ XTAL 1 control to min­
imum. 

Requirement: 'l'he height should now 
be between 0.9 and 1.2 inches. If 
not, check R50 and R52. 

(5) Turn the ADJ SLOPE control to maxi-
mwn, and turn the SLOPE, OSC and 

SWEEP switches on. Remove the Analyzer 
test lead from the XTAL 1 jack. The 
pattern should now app·ear similar to 
Fig. 6( c). 

Requirement: The height, H, should 
not be less than 0.1~ inches. 

(6) Reduce the ADJ SLOPE control to 
minimum (CCW). The pattern should 

become a single straight line, free of 
transients or other disturbances. 
Turn .the SLOPE switch off and on sev­
eral times. Any noticable change in 
the amplitude of the pattern is an 
indication of probable excessive DC 
leaka ge in c3 8 . If the required value 
of H was not obtained, increase the 
discriminator loop coupling, discussed 
in par. 3.09 (2). 

3.15 Procedure to Check Phase of 30 Cycle 
Switch 

Note: This adjustment may be made 
without removing the IF sweep 
oscillator from the test bay. 

(1) Set up the circuit of Fig. 5. With 
the SLOPE switch off, turn the 

oscilloscope blanking on. Note that 
the pattern is like that of Fig. 6(d). 
The transfer time of the switch con­
tacts should occur near the middle of 
the blank ed-out portion of the trace. 
If not, turn the ADJ 30 ~ control until 
this is so. If the synchronization 
appears unsteady near this setting, 
reverse t~e plue of the oscilloscope 
power cord in its r~ceptacle to change 
the relative polarity of blanking, and 
again adjust to obtain the correct 
pattern. 

(2) As an aid to understanding the 
phase relations whi ch have been set 

up, refer to Fig. 7. The phase of the 
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30 cycle switch and of the sweep motor 
{which determines the oscilloscope 
sweep) have been independently adjusted 
with respect to the oscilloscope blank­
in g , which is fixed relative to line 
frequency. 

3.16 Procedure for Checking Socket Voltages 

(1) Using the analyzer at 20,000 ohms 
per volt sensitivity {unless AC 

voltage is indicated) measure each of 
the voltages in the 30 cycle switch and 
slope circuits indicated in the table 
below: 

From Voltage 
Com2onent Term To {AEErox.) 

C22 2 GRD 238 
Kl 7 GRD 238 
Kl 8 GRD 238 
v6 1 GRD 152 * 
V6 2 GRD 148 * 
v6 4 GRD 6.3 AC 
V9 5 GRD 115 
V9 6 GRD 0 
V9 7 GRD 4.1 
V9 4 GRD 6.3 AC 
c38 1 GRD >0.5 ** 

* Measured with a 1/2 watt, 100,000 ohm 
resistor in series with the tip of the 
positive test lead. 

** Measured with SLOPE switch off. 
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(F) J 6t333'i"E, L4 Frequency Meter 

3.17 This frequency meter should be cali -
brated in accordance with the in­

structions for the J68337E, L3 Frequency 
:-ieter on t he J 68340D IF Detector Panel, 
given in pars. 5.10 and 5.11. These units 
are electricall y identical. 

4 . J 6634orti 30 CYCLE SWITCH 

(A) General 

4.01 The 30 cycle switch panel should be 
removed from the test bay for the 

followin g tests and adju s tments. For tests 
not involvin g the Variac, AC power should 
be applied to terminals 1 and 2 of TSl on 
the s1~eep oscillator by extendin g the leads 
in the test bay local cable, takin g care 
to avoid turnover. 

(B) Power Supply Circuit 

4. 02 Apparatus: 

Hes ton Model 779 Analyzer 
AC Voltmeter, accurate to ±1.5 volts 

from 100 to 130 volts. 
Ballantine Model 300 Voltmeter 
20,000 ohm, 5 watt resistor 
Variac, General Radio type V- 5MT, or 

equ ivalent 

4.03 Proc edure to Check Regulation and 
Ripple: 

(1) Connect the analyzer, the Ballan-
tine Voltmeter, and the 20,000 ohm 

resistor all in parallel across termi ­
nals 3 and 4 of TSl. The ground and 
ne eative leads connect to terminal 3. 

(2) Connect the AC voltmeter to termi-
nals 1 and 2 of TSl, and apply 115 

volts to these terminals from the 
Variac. 

(3) Turn the PWR and OSC switches on, 
and after a suitable warm- up set 

the ADJ 200V control for an analyzer 
reading of 200 volts. 

Requirement: The Ballantine Voltmeter 
should indicate not more than 0.015 
volts rms ripple, nor should the 
analyzer change more than ±1 volt 
for any input between 105 and 130 
volts AC. If these requirements 
are not met, tubes Vl, V2, V3, V4, 
and V5 should be checked by substi­
tution or other means. 

4.04 Procedure for Checking Socket Voltages 

(1) Using the Weston 779 Analyzer at 
20,000 ohms per volt sensitivity 

{unless AC voltage is indicated), 
measure each of the voltages in the 
power supply circuit given in the table 
below: 
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From From Voltage 
Comuonent Term Componen t Term (Approx.) --

Vl 1 GRD 325 AC 
Vl 9 GRD 325 AC 
Vl 3,4,7 GRD 435 
V2 5 GRD 435 
V2 6 GRD 435 
V3 5 GRD 435 
V3 6 GRD 435 
V2 2 GRD 200 
V3 2 GRD 200 
V2 7 GRD 178 
V3 7 GRD 178 
V4 5 GRD 178 
v4 7 GRD 108 
V5 5 GRD 108 
v4 6 V4 7 135 
Rl7 3 v4 1 0 
Rl7 3 GRD 102 
V2 3 V2 4 6,3 AC 
V3 3 V3 4 6 .3 AC 
v4 4 GRD 6 .3 AC 

'.l.'he above meas urements are with 115 
volts AC applied, and under the load 
conditions of par. 4.03(c) above: 

(C) 30 Cycle Switch Circuit 

4.05 Apparatus: 

4.06 

J68340A, L2 Test Bay 
Weston Model 779 Analyzer 
100,000 ohm resistor per KS-13490, 

Ll or equivalent 

Procedure to Check Switch Symmetry 
and Range of ADJ XTAL I 

:'otentiometer: 

(lj Set up the circuit of Fig. 8. The 
ADJ XTAL 1 potentiometer should be 

at maximum. Operate the oscilloscope 
with internal sweep at about a 15 cycle 
rate, with line frequency sync and no 
blanking. 

J 68340 M 
30 CYCLE SWITCH 

'l'..._CHASSIS GRD 

'['--.,_INSERT IN CENTER 
PIN Cl' JACK 

WESTON 779 
ANALYZER 

(R x I SCALE) 

(+) (-) 

I I I 

TJST 
DUMONT 2~~1 
OSCILLOSCOPE 

LEADS 

Fig. 8 - Circuit to Check Switch Circuit 

-
• 

-

-
-



(2) Turn the ADJ 3°'" control until the 
switc h synchronizes in a stable 

manner at a 30 cycle rate and the oscil­
loscope pattern is similar to Fi g . 6(a). 
If t here i s any dou b t that the frequency 
is correct, patch the SINE SWEEP jack 
to t he XTAL 1 j ack , and note that a 
full cycle of line frequenc y appears 
superimposed on one half of t he switch 
pattern as in Fi g . 6 (b). Thus, one 
half of the switch period is 1/6 0 second , 
or 1/ 30 second for the full period. 
Remove this connection when the rate is 
correct. If synchronization is diffi­
cult, check Rl, C2, and R25. 

(3) Referrin g to Fi g . 6 (a), ad j;.1st t he 
oscilloscope horizontal gain until 

one switch period, T, is 2 inches wide. 

Requirement: The half period, S, 
should be bet ween 0.75 and 1.25 
inches wide. If not, the t rouble 
may be in V6 , the internal adjust­
ment of Kl, or improper values of 
the condensers or resistors in t he 
multivibrator circuit. 

(4) Adju st the oscilloscope vertical 
gain to obtain 1-1 / 2 inc hes deflec­

tion. Reduce t he ADJ XTAL 1 control to 
minimum. 

Req u irement: The hei gh t should nmi be 
bet ween 0.9 and 1.2 inc hes. If t hi s 
requirem~nt is not met, ch ec k R27 
and R28 . 

4.07 Procedure to Check Phase of 30 Cycle 
Switch: 

Note: This adjustment may be made 
without removing the 30 cycle switc h 
panel from the test bay. 

(1) Set up the circuit of Fig. 8 . 
Return the ADJ XTAL 1 control to 

maximum and switch on the oscilloscope 
blanking. Note that the pattern is 
like that of Fig. 6 (d), The transfer 
time of the switch contacts sh ould occur 
near the middle of the blanked-out por­
tion of the trace. If not, turn the 
ADJ 30 cycle control until this is so. 
If the synchronization appears unsteady 
near this setting, reverse the plug of 
the oscilloscope power cord in its re­
ceptacle to change the relative polar­
ity of blanking, and again adjust to 
obtain the correct pattern. 

(2) As an aid to understanding the phase 
relationships which have been set 

up, refer to Fig. 7(a), (b) and (c). 

4.08 Procedure for Checking Socket Voltages 

(1) Using the Weston 779 Analyzer at 
20,000 ohms per volt sensitivity 

(unless AC voltage is indicated) measure 
each of the voltages in the 30 cycle 

SECTIO!{ R70.204 

switch circuit indicated in t he table 
below: 

Fr om Voltage 
Component Term To (Approx.) 

C5 2 GRD 250 
Kl 7 GRD 250 
Kl 8 GRD 250 
V6 1 GRD 163 * 
v6 2 GRD 160 * 
V6 4 GRD 6 .3 AC 

* Measured wit h a 1/ 2 watt, 100,000 ohm 
resistor in s eries wit h the tip of 
positive te s t lead. 

S . J 68 340D I F DETECTOR PANEL 

{A) General 

5.01 The IF detector panel incl udes an 
oscilloscope pre-amplifier and its 

associated filament supply, an IF detector 
and an IF freq uenc y meter. The follo win g 
tests cover maintenance of t hese components 
and also of the separate IF detector fur­
nished with the test bay. 

(B) Oscilloscope Pre-amplifier Te s ts 

5.02 Apparatus: 

J 68 340A, List 1 or 2 -Test Bay 
Weston Model 779 Anal y zer 

5.03 Procedure for Checking Gain and Lm~ 
Frequenc y Re sponse 

(1 ) Connect t he test circuit in accor-
dance with Fi g . 9 using t he "X" 

conn ection. Set AT13 at O and AT14 a t 
10 db. Turn the PRE AMP switch on the 
meter and control panel to ON and check 
that the PWR switc h on the IF s weep os­
cillator or 30 cycle switch panel is on . 

(2) Operate the oscilloscope with line 
frequency sync, internal sweep at 

about 15 cycles, and blanking switch 
off. Adjust the vertical gain until 
the square wave pattern is 3 inc hes 
hi gh. Use a total horizontal deflec­
tion of about 1 inch to make any slope 
across the flat portion of the square 
wave more apparent. 

(3) Observe how much the top of the 
square wave slopes relative to the 

horizontal reference lines on the os­
cilloscope screen. The oscilloscope 
should be able to meet the requirements 
of par. 7. 

(4) Reconnect the circuit using "Y" wir­
ing in Fig. 9. Increase the atten­

uation of AT13 until the pattern is 
three inches hi gh, to the nearest 1/ 2 db . 

Requirement: The total attenuation in 
AT13 shall be at least 19 db for a 
3 inch deflection. 
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I 
J68340C IF SWEEP OSC . 

OR J68340M 30 CYCLE SW. 

>- WESTON 779 
- w N ANALYZER 
..J Q. ..J 

~ 0 ~ 
X ~ X (R •I SCALE) 
I I I 

/, /', /, 
z 
0 
F 

0~ 
Zz 1 

'\_ l''-cHASSIS GRD. 

INSERr IN CENTER 

I 
I ANALYZER 

TEST LEADS 

z PIN OF JACK 
ATl3 0 

u 

I 
(s,; ._" ,si_,,f ATl4 

J68340D 
DETECTOR PANEL 

DUMONT 2551 
OSCILLOSCOPE 

~PRE-AM~~ 

I I 
✓A, /J..., 

Fi g . 9 - Circuit to Check Gain and Low- Frequenc y 
Response of Pre-amplifier 

(5) Observe how much the top of the 
square wave now deviates from the 

horizontal reference lines. 

Requirement: The slope alon g the flat 
portions of the square wave shall 
not differ from the slope noted in 
(3) by more than 0.05 inch (1/2 
scale division). 

5.0 4 Procedure for Chec kin ;:; Volta;;,;e::;: 

(1) It will in most cases be necessary 
to dismount the panel from the test 

bay for these tests. Power supply 
connections with the ba y must be main ­
t3.~.ned, however, and this may require 
extension of the leads. 

(2) Use the analyzer on 20,000 ohms per 
volt sensitivity (unless AC volt ­

age is indicated). Wit h 115 volts AC 
applied to terminals 3 and 4 of TS2 
and 200 volts DC applied to terminals 
3 and 4 of TSl, measure the voltages 
given in the table below: 

From From Voltage 
Apparatus Term. AJ212aratus Term. ( A:f2E rox. ) 

TS2 2 Tl 8 124 AC 
TS2 2 c4 2 145 
TS2 2 c4 3 40* 
GRD TSl 1 40* 
GRD Vl 5 20 
GRD Vl 9 40 
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From From Volta ge 
A22aratus Term. A;2paratus Term. { A22rox. ) 

GRD Vl 4 92 
GRD Vl 6 66 
GRD Vl 2,8 1.1 
GRD C3 2 155 
GRD C3 2 92 

*Measured wit h pre-amplifier connected to 
heater supply, with Vl in place. 

Caution: Do not connect power to the 
heater supply unle s s it is con­
nected to a pre-am12lifier with tube 
in place. Disconnect power or 
remove fuse from the IF detector 
panel befor·e removing or replacing 
tube in pre - amplifier. 

{C) IF Detector Tests 

5. 05 Apparatus: 

J68340A, Ll Test Bay 
J68333A Test Bench 

5.0 6 Procedure for Chec king Sensitivity 
and Flatness: 

(1) Arran ge the circuit of Fig. 10. 
Adjust the oscillator to 55 MC. 

This may be done by tunin g the frequency 
meter in the oscillator panel to 55 MC 
and then turnin e; the sweep motor shaft 



J68340C If SWEEP OSC. 
(SET AT 70MC ., NO SWEE.P) 

l 
~ DET _3 

J68337E, L2 IF DET 
ON J683400 OET. PAr-EL 

OR AS LOOSE UNIT 

' 

1 
' / 'Y 

I 

METER IN 

J68340B METER 
& CONTROL PANEL 

Fig. 10 - Circuit to Check Sensitivity 
of IF Detector 

slmd y by hand until a small sharp dip 
is noted on the CRYSTAL CURRENT meter. 
After setting the shaft at the point 
where the dip occurs, rotate the FREQ 
METER control to determine that dip is 
at 55 ±2 me. Adjust AT12 so that the 
Power Meter indicates +4 dbm ±0.5 db. 
Make the loss in ATll equal to that in 
AT12. Maintain at least 10 db in each 
attenuator at all times to protect the 
detector and power meter from overload. 

(2) Gradually rotate the SENSITIVITY 
control on the meter and control 

panel in a clockwise direction. 

Requii'ement: The CRYSTAL CURRENT 
meter shall read full scale 
(200 µa) before the SENSITIVITY 
control is maximum. 

(3) If this sensitivity is not obtained, 
the 404A varistor (CRl) in the IF 

detector should be carefully replaced. 
Excessive lead length will cause reduc­
tion in sensitivity at the high end of 
the band. 

(4) Note the ex act reading of the power 
meter; and adjust the SENSITIVITY 

control for a reading of exactly 190 µa 
on the CRYSTAL CURRENT meter. 
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(5) Increase ATll by 1 db and note the 
change in meter reading. Divide 

this change by 10 to determine the 
change in meter reading corresponding 
to 0.1 db, for the purpose of this test. 
Restore ATll to its previous settin g . 

( 6) Reset the o::;cillator to 85 MC, us -
ing a procedure similar to that 

in (1). Observe the change in readin gs 
of both power meter and CRYSTAL CURRENT 
meter. Convert the change in the 
CRYSTAL CURRENT meter to tenths of a 
db using the information from (5). 

ReHuirement: The change in the 
RYSTAL CURRENT meter (in db) shall 

be equal to the chan ~e in the power 
meter reading (in db) ±0.2 db. 

5.07 Procedure for Che cking Match of Two 
IF Detectors 

(1) Connect the test circuit in accord-
ance with Fig. 11. Set ATll and 

AT12 at 18 db. The oscillator should 
be sweeping. Turn the ADJ XTAL 1 con ­
trol to maximum and readjust AT12 so 
t hat the traces match within ±0.5 db. 

Requirement: The setting of AT12 
shall not differ from the setting 
of ATll by more than 3 db. 

(2) Make the two traces coincide as 
nearly as possible by ad ju stin g 

t he ADJ XTAL 1 control, and AT12 if 
necessary. 

(3) Reduce the setting of AT12 by 1 db 
and adjust the vertical gain and 

centering controls of the oscilloscope 
until the traces are one inch apart. 

(4) Increase setting of AT12 by 1 db 
and observe whether traces again 

match. If not, repeat (2), (3), and 
(4). 

(5) If the two traces do not coincide 
throughout, set the ADJ XTAL 1 

control so that the highest point on 
one trace between 55 and 85 MC co­
incides with the other trace. Observe 
the difference between the traces over 
the band. 

Requirement: When adjusted as above, 
the traces shall be within 0.1 db 
of each other between 55 and 85 MC. 

(6) Repeat (5), considering only the 
range from 60 to 80 MC. 

Requirement: When adjusted as above, 
the trace s shall be within 0.05 db 
of each other between 60 and 80 MC. 
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DUMONT 2551 
OSCILLOSCOPE 

Y-AMP 
►-

>-
w a. 
0 
u 
<I) 
I 

,\ 

T 

J68340C IF SWEEP OSC. 

X 

"' w -
a. _J _J 

{lj 

0 ~ ~ t-
u ::, 
<I) X X 0 
I I I I ,,, ,., /', ,~, 

,[' , '" 

t-a 

ATII 
(KS-14 190) 

) ;( ( \--/-------, 

ATl2 
(KS- 14190) 

/ )>-- R7'~- -<( t--~-----, 

J68340D DET PANEL 

t-
::, 

~ t-0 
t-

::, 
~ t- 0 w w !: !!, 0 0 

I I I I 
,-\. A ,', /, , ' 

T Li T 
J68337E,L2 t 

IF DET 

-----➔~ >-- OUT IN - ·<<:--(- --,-~ 

"\__LOOSE UNIT 

Fig. 11 - Circuit to Check IF Detector Match 

5.08 

Note: The total length of cable from 
OUT- 1 to DET IN for one detector 
should be approximately the same 
as the length from OUT-2 to DET IN 
for the other detector, and this 
length should be kept to a minimum. 
It may further be necessary to 
interchange cables to meet the 
above requirement. In general, 
the same cables which are used in 
matching the detectors should be 
used in subsequent tests when these 
detectors are used to check other 
equipment. 

Procedure for Checking Inlut Impedance 
(Return Loss) of IF Detec ors 

(1) Connect the test circuit as in 
Fig. 12. Set ATll to 13 db. 

(2) Connect a 486A jack to the B con­
nection of the coupler in the 

position marked TERM I. Omit TERM II. 

(3) Adjust attenuators AT13 and AT14 
until the test and reference 
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traces coincide at the center of the 
oscilloscope. The vertical gain of 
the oscilloscope should be set so 
that 1 db is 1/4 to 1/2 in. 

(4) Turn slope circuit on, and adjust 
th e slope of the reference trac e 

until it matches the test trace. 

Note: It may be necessary to re­
adjust the attenuators and the 
ADJ XTAL 1 control on ft he sweep 
oscillator to match the traces. 

(5) Record the total attenuation in 
AT13 and AT14. This corresponds 

to complete reflection at the C plug 
of the coupler, since this output is 
unterminated. 

(6) Check the performance of the 
directional coupler as follows: 

Connect a second 486A jack to the 
C plug of the directional coupl er in 
the position marked TERM II. Since 
the coupler is now terminated, the 
test trace should show practicallr no 
reflection {very high return loss). 



IF SWEEP OSCILLATOR 
J683-40C 

ATII 

IF 
POWER 
METER 

J683-40E 
IF 

DIRECT IONAL 
COUPLER 
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r---, 
I ~--------------- ))--------<A B I TERM. I ~ 0,-.----0----➔, I I 
OUT ATl2 D X C L ___ J 
20---1-------,,~-----

2 

r--o-----,- XTAL 

I.Seib 

IF 
DETECTOR2 

ATl3 
3·-4-5·6·13 db 

,-- -- 7 
I TERM. I 
I n I L ___ _J 

ATl4 
S·I0-20·20-20 db 

IF IN 
~----t----10ETECTOR I----< 

y X 

OSCILLOSCOPE 

IF MAIN 
AMPL IF"IER 

APPROX . 65db 

Fig. 12 - IF Impedance Measurement Test Setup 

Requirement: With the total attenua­
tion of AT13 and AT14 40 db less 
than the value in (5), the test 
trace shall remain below the refer­
ence trace. 

Note: Failure to meet this require­
ment indicates that either the 
directional coupler or the 486A 
jacks are defective and should be 
repaired or replaced. 

(7) Remove the 486A jack from the C 
connection of the coupler, and in 

its place connect the DET IN jack of 
the detector under test. This connec­
tion must be made directly, without use 
of a patch cord. 

(8) Adjust the attenuation of AT13 and 
AT14 as required until the test 

trace is as close to the reference 
trace as possible, but still below it 
from 60 to 80 MC. 

Requirement: The total attenuation 
in AT13 and AT14 in (8) shall be 
at least 27 db less than the total 
in (5). 

Note : The difference in total attenu­
ation bet ween (8) and (5) is the 
return loss of the component under 
test. 

{D} IF Frequency Meter Tests 

5,09 App3.I'atus: 

J68340A List 1 Test Bay 
J68333A Test Bench 
Test Cord )er ES-882763 (print 

attached 

5.10 Test Procedure for Frequency Calibra­
tion 

-(1) Check the amplitude of the frequency 
meter dip by setting up a typical 

test circuit and adjusting for an os­
cilloscope sensitivity of one inch per 
db. The procedure of par. 5,07(1) to 
(4) is satisfactory for this purpose. 
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Requirement: The frequency mete1 dip 
in the oscilloscope trace shall 
have a · depth of 0.1 db minimum, 
0. 3 db maxim~. 

(2) If the depth of the dip varies over 
the band, adjust L3 to make the 

depth of the dip as uniform as possible 
over the frequency range from 52 to 89 
MC. 

(3) Before proceeding with the frequency 
calibration, rotate the dial of the 

frequency meter as far clockwise as it 
will go. Observe whether the index 
mark on the dial coincides with the 
fixed index. If not, adjust the dial 
on the shaft (loosening the two set 
screws) until the marks coincide with 
the sha f t rotated clockwise against the 
stop. Tighten the set screws firmly. 

(4) Set up the J68330G microwave gen-
erator on the test bench for use 

as a frequ ency standard by inserting 
a 28AB (or KS-13978L2) 20 megacycle 

cry~tal as Yl. This crystal is normal ­
ly used with th e J68330J 40 - megacycle 
generator. The crystal oven is not 
r equired. 

Note: A 20 megacycle crystal will 
give frequency ref e rence points 
at 60 and 80 MC (3 and 4 times 
its fundamental frequency). If 
such a crystal is unobtainable, one 
of the 28AA (or KS-13978Ll) cry­
stals furnished with the microwave 
generator may be used, and will 
produce frequency reference points 
at 3, 4, and 5 times its fundamen ­
tal frequency. 

(5) Set the meter switch on microwave 
generator at Vl-IGl position, and 

adjust L2 for maximum meter reading. 

(6) Remove cap from FREQ TEST point on 
microwave generator and connect· 

test cord per ES-882763. Ground the 
shield of the test cord to a convenient 
point (such as the shield of an adja­
crmt tube). 

J68340C If SWEEP 
osc. SET TO 

ATII /31 db 
OUTI ~ ---< ~< --- < <c-( -- z----< < 

OMIT & USE · v·coNNECTION 
WHEN TESTING FREQ. MITER 
IN I F SWEEP OSCILLATOR 

SCOPE X 

Olf!:_Z_,( ~(------<i ( ( A~ 

~---------- -~ APPROX.6db 

IF 
DIRECTIONAL 

COUPLER 

MICROWAVE GEN . 
{USE 20,DOO MC. XTAL) 

(sEE TEXT) 

A 
) 

) D 
X 

ES-882763 
TEST CORD 

FREQ◄: H1---F',.__. 
TST 

B)) 

c)) 

'cup lO NEAREST 
CHASSIS GRD . 

486A 

~ 
JACI< 

7 
JACK· JACK CCII() 

( 

FREQUENCY METER 
UNDER TEST 

---< 
OUT 

J6834DD I F DET. PANEL 

DET PRE·AMP 

z !; z : 51 -, 0 I 
A ,.r.., - A 01,. , 
' , ' 

t j 

OSCILLOSCOPE 

Y INPUT 
' ,..._ , 

X : 
INPUT l 

/, 

Fig. 13 - Circuit to Calibrate IF Frequency Meters 
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(7) Set up remainder of test circuit as 
in Fig. 13. If the frequency meter 

to be calibrated is in the IF sweep os­
cillator, use the "Y" connection. Other­
wise use the "X" connection. Repeat 
the adjustment of (5) above. 

(8) Adjust the oscilloscope gain and 
centering controls to obtain a pat­

tern as shown in Fig. 14. Vertical 
marks will be observed at points where 
the sweeping oscillator fundamental and 
harmonics beat with the harmonics of the 
microwave generator output. These beat 
indications will appear as follows, 
listed in order of reducing size: 

Frequency 
(Based on 
20 MC C!'.Zstal} Corresponds to: 

60 MC 3 X fundamental 
80 4 X fundamental 
70 (weak) 7/2 X fundamental 

x fundamental 53.3~ 8/3 
66.7 very weak 10/3 X fundamental 
73.3 11/3 X fundamental 

Not e: Additional beats may be ob­
served due to pickup from radio 
or television st a tions, other test 
eq ui pment, etc. If in doubt about 
which are the correct signals, re­
move the crystal in the mic rowave 
generator from its socket, so that 
its harmonics disappear. Any re­
maining signals will be due to 
pickup and sho uld be disregarded. 

0 
,0 

~ MOVABLE PIP OF 
FREQUENCY METER 

FREQUENCY .SCALE 

... 
i 

0 ... .., 
..; ... 0 

Cl 

Fig. 14 - Scope Pattern in Frequency 
Meter Calibration 
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(9) The oscilloscope controls should 
be adjusted to make the 60 and 80 

MC beats readily visible. AT12 may then 
be adjusted to make the freque ncy 
meter dip of suitable size for align­
ing with the beat indications. 

(10) Set the dial of the frequency 
meter at exactly 60 MC. Observe 

whether frequency meter dip is cen­
tered on the 60 MC beat indication. 
If not, adjust L4 until they coincide 
exactly. 

(11) Set t he diaL of the freque nc y 
meter at exactly 8o MC. If fre­

quency meter dip and beat indication 
do not coincide, adjust Cll to center 
the dip on the beat indication. 

(12) Repeat (10) and (11) until no 
further adjustment of either is 

necessary. 

(13) When above adjustment is com-
pleted, the frequency indicated 

by the dial marking should be correct 
over the full ran ge of the dial within 
±0.2 MC. The additional harmonic beats 
may be used if desired for checking at 
other freq uencies. 

5.11 Test Pr oced ure for I mpedance Measure-
ment: The return loss seen look1ng 

int o the IF I N jack with t he IF OUT jack 
terminated in a 368A pl ug should be meas­
ure d, using the procedure of par. 5.08. 

Requireme nt: The return loss should 
be greater than 30 db between 60 
and 80 MC. 

6. J68340G IF ATTENUATOR PANEL 

6.01 Apparatus: 

J68340A, Ll Test Bay 
J6 8333A Test Bench 
Weston Model 779 Analyzer 

6.02 Procedure for Checking Att enua tion: 

(1) The following procedure is not an 
accurate meas ure of attenuation; it 

is a means of comparing one attenuator 
wi th another presumed to be good. If 
there are disc~epancies, one or both 
of the units should be checked further, 
or returned to t he Western Electric Co. 

(2) Set up the circuit of Fig. 15. 
The reference attenuator, Al, may 

be as shown, or any other 75 ohm type 
capable of 1 db steps, since this is 
a DC test. It should be set initially 
to about 31 db; and the attenuator 
under test, A2, should be zero or re­
moved from the circuit. Adjust the 
oscilloscope gai n so that the height 
of the square wave pattern is exactly 
2 inches. 
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J68340C If SWEEP OSC. 
OR 

J68340M 30 CYCLE SW. 

>-- w (lj 

...J "- ...J 
< 0 < .... 

~A 
.... 

x ,A, X ,A, 

WESTON NO. 779 
ANALYZER 

(RX I SCALE) 

I r T" -- cH _Ass ,s GRD . :i---- ----11
,.-ANALYZER \ . I TEST LEAD 

INSERT IN CENTER PIN Of JACK 

KS-14190 OR EQU IV.f 
REFERENCE ATTEN . A I 
(AT11 1 ATl2 OR ATl3) 

t 
TEST A2 

(SET IN ITIALLY TO 

J68340D 
DETECTOR PANEL 

DUMONT NO. 2551 
OSCILLOSCOPE ATTEN . UNDER f 

0 DB OR REMOVE) ,,--PRE-AMP--... 

LJ-0~-~~ ~•-r-11 
USE INTERNAL SWEEP 

60,v SYNC . 

Fig. 15 - Circuit to Check Calibration of 
7'5l IF At ten11ators 

(3) Insert the various steps of A2 one 
at a time, reducing Al by the same 

nominal amount. 

Requirement: The oscilloscope de­
flection for each pad section 
tested shall remain at 2 ±0.l 
inches. This corresponds to a 
maximum discrepancy between the 
two attenuators of ±0.5 db. Note 
that the loss is stable and repro­
ducible. 

6.03 Procedure for Checking Return Loss 

(1) A return loss measurement is often 
of more value in determining at­

tenuator trouble than a loss measure­
ment. The return loss should be 
measured at each end of the attenuator, 
with each pad section inserted one at 
a time, and with the opposite jack 
terminated in a 368A plug. 

(2) Follow the procedure given in par. 
5.08. The minimum return loss 

should be greater than 30 db. 
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Note 1: The attenuator must be re­
moved from its panel for this test 
to permit connection of the IF 
directional coupler directly to 
its jacks. 

Note 2: The attenuator being checked 
for return .loss may not be one of 
the four on the list l test bay 
used for checking it, since all 
four are needed in the test set-up. 

7. DUMONT MODEL 2551 OSCILLOSCOPE 

7.01 This unit may ordinarily be repaired 
through the use of the instruction 

booklet accompanying it. If field repairs 
are not practical, the oscilloscope should 
be returned to the Western Electric Co. 
There are certain performance requirements 
which are of particular importance in the 
use of the oscilloscope in the J68340A Test 
Bay. Simple tests for these are described 
below: 

7.02 Apparatus: 

J6834oA Test Bay 
Weston Model 779 Analyzer 

7.03 Procedure for Checking Y-amplifier 
Gain and Low-frequency Response 

(1) Set up the circuit of Fig. 16, 
using "Y" wiring. Operate the 

oscilloscope with maximum Y-amplifier 
gain, internal sweep at about a 
15 cycle rate, and with the blanking 
switch off. Set AT13 to 31 db. 

Requirement: The vertical deflec­
tion should be at least one inch. 

Note: An oscilloscope which pro­
vides the gain clai~ed by the 
manufacturer should give a deflec­
tion of 2 inches or more. 
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Fi g . 16 - Circuit to Check Gain and Low-Frequenc y Response 
of' Du Mont No.2551 Oscilloscope 

(2) Adjust the input level and gain 
of' the oscilloscope until the 

square-wave pattern is 3 inches high. 
Use a f'airly small horizontal def'lec­
tion of' about 1/2 to 1 inch to make 
any slope across the f'lat portions 
of the wave more apparent. The maxi­
mum slope should not exceed 0.1 inch. 

7.04 Procedure for Checking X-amplifier 
Gain 

(1) Using 11x 11 wiring in Fig. 16, oper-
ate the oscilloscope with maximum 

X-amplifier gain, internal sweep off, 
and with reduced beam intensity so 
that the two spots will not discolor 
the screen. Reduce AT13 to zero loss. 

Requirement: The separation of the 
two spots horizontally should be 
at least 1/2 inch. To meet the 
manuf'acturer•s stated sensitivity, 
the separation should be 1 inch. 

8. J68340E POWER METER 

8.01 Maintenance methods for the J68340E 
Power Meter and related units is cov­

ered in Section R70.234. 

8.02 If the zero setting of the power meter 
changes when the RF head is connected 

to a bay or other unit under test, it is an 
i~dication that there is a DC potential dif­
ference between the test bay and the other 
fram0work. This may occur if 60 cycle 
power for the test bay is obtained from a 
receptacle not on the framework under test. 

Such effects are due to slight difference 
in ground potentials (even less than 0.1 
volt) between the test point and the recep­
tacle at which ground is established for 
the test bay. 

Caution: It is possible to overload 
the thermistor units if excessive 
power is applied. This may result 
in permanent damage. 

9. KS-5789 1500 VOLT RECTIFIER 

9.01 Maintenance information for the 
KS-5789 Rectifier Unit may be found 

in Section A301.318. 

10. J68340H RF SWEEP OSCILLATOR 

10.01 Apparatus: No apparatus is re-
quired other than that which is 

supplied with the test bay on which it is 
mounted. 

10.02 Procedure to Check Power Output: 

(1) Set up the circuit of Fig. 17, 
using "X" wiring. Turn on and 

adjust the RF sweep oscillator in 
accordance with Section R70.202. AT2 
should be set to 20 db, and ATl ad­
justed for a power meter reading of 
0 dbm. The power output of the RF 
sweep os~illator in dbm is the sum 
of the settings of ATl and AT2. 

Requirement: The power output 
should be greater than +28 dbm 
for a good oscill~tor, although 
+25 dbm will probably be satis­
factory for most applications. 
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Fi g . . 17 - Test Circuit for fil ' Sweep Oscilloscope 
and Wavegu ide Components 

(2) This power output ·should be ob-
tainable at any frequency between 

3700 and 4200 me, regardless of 
whether or not the sweep motor is 
operating. If the output is lower 
than +28 dbm, return the oscillator 
to the Western Electric Co. for tube 
replacement or other repair. 

10.03 .Qi2_erating Voltage and Current Data: 
When the oscillator is adjusted 

properly, the following operating condi­
tions sho uld exist: 

(1) The cathode voltage should be be-
tween 900 and 1400 volts, depend­

ing upon the oscillator frequency and 
the particular tube used. 

(2) The disc current should be less 
than 8 ma at all times, and is 

normally between 2 and 5 ma. This 
current is affected by both the accel-

erator voltage and the adjustment of 
the magnetic shunt. If the oscillator 
is turned on with these improperly ad­
justed, or if the ACCELERATOR control 
is advanced too rapidly in an attempt 
to produce the proper collector cur­
rent, an excessive disc current may 
occur which will burn out the gaps in 
the 402A oscillator tube. It may be 
desirable to turn the ACCELERATOR con­
trol full counterclockwise before turn­
ing on the oscillator, and then ad­
vance it slowly while adjusting the 
other controls to maintain the disc 
current at a safe level. 

(3) Collector current should be nor-
mally between 20 and 25 ma, but 

at no time should it exceed 30 ma. To 
improve tube life, it should not be 
increased much past the point at 
which adequate output power is ob­
tained. 



10.04 Blower .~nd Sweep Motor Operation: 
These motors s hould be lubricated 

with a drop or two of light oil in their 
oi l holes every 3 months to reduce bearing 
wear. They should operate smoothly, with­
out excessive vibr a tion. The sweep motor 
shaft should not exhibit any noticeable 
eccentricity or end pl ay. 

10.05 Procedure to Check Flatness of 
Oscillator Output: 

(1) Under the operating conditions of 
par. 10.02, set the sweep width 

to about 70 me, with the output as 
flat as possible. 

(2) Turn the sweep motor off and 
rotate it slowly with the screw­

driver adjustment. 

Requirement: The reading of the 
power meter should not drop more 
than 0.2 db from the maximum ob­
served value. If so, a readjust­
ment of the oscillator controls is 
indicated. 

10.06 Procedure to Check Phase of Sweep 
Vane: 

(1) Set up the circuit of Fig. 17, 
using "Y" and "U" wiring. The 

phase of the sine wave sweep voltage 
should be adjusted as described in 
par. 2.04. Set ATl to about 10 db 
and AT2 to 20 db. The RF oscillator 
should be sweeping over about a 4o MC 
band. Adjust the frequency meter, 
the oscilloscope gain and the ADJ 
XTAL 1 co ntrol so that the two sweep 
traces are separated somewhat, with 
the frequency meter pip visible. Turn 
the oscilloscope blanking off and con­
sider one of the traces. Two frequency 
meter pips will be visible: one nor­
mally visible and the other normally 
blanked out as the oscillator is sweep­
ing in the reverse direction. Set the 
horizontal gain of the oscilloscope so 
that the horizontal trace under con­
sideration is exactly 3 inches long. 

(2 ) Turn the frequency meter toward 
one end of the band. The pips 

should travel toward one end of the 
trace, merge as one at the extreme end 
of the trace, and then disappear. 
This should also occur as the frequen­
cy meter is tuned toward the other end 
of the band. If either point at 
which the pips merge is not within 
0.2 inch of the end of the trace, the 
RF sweep oscillator should be re­
turned to the Western Electric Co. 
for repair and readjustment. 

(3) In actual operation of the RF 
sweep oscillator, slight errors 

in phase between the sine wave sweep 
voltage (as adjusted in par. 2.02) 
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and the actual sweep frequency may 
be corrected by a readjustment of the 
SWEEP PHASE control while the un­
blanked sweep pattern is being ob­
served. 

11. WAVEGUIDE COMPONENTS 

(A) RF Attenuator per ED-63927-01 

11.01 Apparatus: 

J6834oA Test Bay 

11.02 Procedure to Check Loss Calibration: 

(1) Set up the circuit of Fig. 17, 
using "X" wiring only. Set AT2 

to 20 db, and adjust ATl to obtain 
0 dbm on the power meter. The RF 
oscillator should be set at about 
3950 me, with no sweep. 

(2) Insert the attenuator to be tested 
between the high-level RF output 

of the test bay and the RF head of the 
power meter. Set the attenuator under 
test to zero loss, and note that the 
power meter again indicates O dbm. 
For each value of the unknown attenua­
tion to be measured, reduce AT2 to 
maintain O dbm on the power meter. The 
unknown loss is the difference between 
the two settings of AT':2. 

(3) This is not an accurate measure-
ment of attenuation; it is merely 

a comparison with a unit assumed to 
be correct. If two attenuators per 
ED-63927-01 are being compared, a dis­
crepancy of more than 0.5 db is an 
indication that one or both are outside 
their rated limits and should be com­
pared further with other units or 
returned to the Western Electric Co. 
for repair and calibration. 

(B) RF Directional Coupler per 
ED-63561-01, Gl 

11.03 Electrical tests are ordinarily 
not required for field use of the 

RF directional coupler. If it is evident 
that there is mechanical damage of any 
sort, such as slight dents, bulges, etc., 
the unit should be returned to the Western 
Electric Co. for repair or replacement. 

(C) RF Crystal Monitor per ED-63906-01 1 G4 

11.04 Apparatus : 

J68340A Test Bay 
Weston Model 779 Analyzer 

11.05 Procedure to Check Sensitivity: 

(1) Set up the circuit of Fig. 17, 
using "X" wiring. Set AT2 equal 

to the directional coupler loss indi-
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cated between arms A and C. Adjust 
ATl to give O dbm on the ' Power Meter. 
The RF Sweep Oscillator may be at any 
f'requency between 3700 and 4200 MC, 
and should not be sweeping. 

( 2) Now change to "Y" and -either "S" 
or "T" wiring, depending on which 

unit is being tested. Rotate the 
SENSITIVITY control on the meter and 
control panel slowly in the clock­
wise direction. 

Requirement: The XTAL CURRENT meter 
should read f'ull scale (200 micro­
amperes) bef'ore the control is at 
maximum. 

If' this requirement is not met, and 
mechanical def'ects are not evident, 
replace the 406A varistor in the unit. 

11.06 Procedure to Check Crystal Match 

(1) Using the circuit of' Fig. 17, with 
"X" wiring, set AT2 to the loss or 

500A 
TERM . 

LOW-LEVEL 
OUTPUT 

AT3 

the directional coupler between arms 
A and C, and ATl to a value which gives 
about +2 dbm on the Power Meter. Any 
f'requency between 3700 and 4200 MC 
may be used, as required, with approxi­
mately a 70 MC sweep. Set AT3 to 20 db. 

(2) Now use "Y" and "U" wiring. Turn 
the ADJ XTAL 1 control to maximum 

and adjust the oscilloscope vertical 
gain control until a variation of' ex­
actly 1.0 db in AT2 corresponds to a 
1 inch change in oscilloscope def'lection, 
It will be necessary to change the 
setting or AT2 slightly f'rom its previ­
ous value to make the traces coincide 
if' the two varistors are not equally 
sensitive~ If' it should be necessary 
to increase the loss in AT2 beyond its 
calibrated range it means that the 
ref'erence crystal is the more sensi­
tive. It will be preferable in this 
case to interchange the 4o6A varistors 
in order to allow the two traces to 
be superimposed with an adjustment or 
AT2 in its calibrated region. 

I I 

AT I F DCI o AT2 H6~~P~~EL,-----, 
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Fig. 18 - Circuit to Check Calibration or 
RF Frequency Meter 
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(3) Make the two traces coincide ex-
actly at the center of the sweep, 

using AT2. The separation of the 
traces elsewhere should not be greater 
than 0.1 db for a total sweep range 
of 70 MC. If this requirement cannot 
be met, repeat this test using other 
combinations of 406A varistors. The 
requirement of par. 11.05 must still 
be met. 

11.07 Procedure to Check Internal Resistor: 

(1) Remove the 406A varistor from the 
' Monitor. With the analyzer measure 

the resistance between the center con­
ductor and shell of the coaxial jack. 

Requirement: The resistance shall 
be 180 ±10 ohms. 

(D) RF Frequency Meter 

11.08 Apparatus: 

J68340A, Ll Test Bay 
J68333A Test Bench 

11.09 Procedure to Calibrate: 

(1) Set up the circuit of Fig. 18. ATl 
should be 10 db; AT2, 20 db; and 

AT3, 20 db •. Set up the microwave gen­
erator in the test bench to the fre­
quency at which a calibration point is 
required, and adjust the RF sweep 
oscillator to sweep approximately 
±20 MC about this point. The frequency 
meter under test or a separate one may 
be used to adjust the sweep oscillator 
by observing the pip produced on the 
oscilloscope. If this adjustment is 
correct a small beat-frequency patt ern 

Bell Telephone Laboratories, Inc. 
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will also be observed, with a region of 
zero beat in its center, which can be 
seen if the horizontal sweep is suf'fi­
ciently expanded. AT4 and the oscillo­
scope gain should be adjusted until 
the beat pattern is most easily visible; 
preferably of about the same amplitude 
as the frequency meter pip. 

(2) Tune the frequency meter until its 
pip coincides exactly with the cen­

ter of the beat pattern. It is now 
tuned to the output frequency of the 
microwave generator. 

(3) Repeat as required for other fre­
quencies which the microwave gener­

ator will produce. 

(E) 500A Termination 

11.10 No electrical tests are required. 
If it is evident that mechanical 

damage of any sort has occurred to the 
waveguide or the internal vane, the unit 
should be returned to the Western Electric 
Co. for r~pair or replaceme nt. 

(F) Cabl e - Tr an sduc er Ass embly 
(ED-63773-01, Gl) 

11.11 This assembly may be calibrated for 
attenuation by followin g the pro­

cedure given in par. 11.02. 

12. ATTACITI-1ENTS 

12.01 The fo llowin g drawing is attached: 

F..S-882763 Test Cord for IF Fre­
quency Meter Cal ibra­
tion 
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