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Figure 1-2. Radio Receiver R-1051/URR, Top View, Case Removed 

1-14. DESCRIPTION OF RADIO TRANS
MITTER T-827/URT. 

1-15 . ..FUNCTION. The function of the 
T-827/URT is to provide a USB, ISB, LSB, 
CW, FSK, or compatible AM rf signal of suffi
cient power to drive the AM- 3007/URT. The 
operating frequency range of the T-827/URT 
is from 2. 0 to 29. 9995 megacycles. 

1-4 

1-16. PHYSICAL CHARACTERISTICS. The 
physical characteristics of the T-827 /URT are 
the same as those for the R-1051/URT (see 
paragraph 1-12). The T-827/URT is illus
trated in figures 1-4 and 1-5. 

1-17. ELECTRICAL CHARACTERISTICS. The 
T-827/URT is a low level transmitter, which 
produces a nominal 0. 1 watt rf output, making 
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Figure 1-3. Radio Receiver R-1051/URR, Bottom View, Case Removed 

it capable of driving the AM-3007/URT. Like 
the R-1 051/URR, the T-827 /URT employs a 
digital tuning scheme for automatically tuning 
to any one of 56, 000 channels in 500 cps steps 
in the 2. 0 to 29. 9995-megacycle frequency 
range. All circuits of the T-827 /URT (except 
rwo rf amplifier stages) utilize solid-state de
vices. These circuits are assembled into plug
in electronic assemblies, some of which are 
interchangeable between the R-1051/URR and 
the T-827/URT (see paragraph 5-46). The fre-

ORIGINAL 

quency generation circuits, which are refer
enced to an ultra-stable master frequency 
standard with a stability better than 1 part in 
108 per day provide an extremely stable trans
mitter output. 

1-18. DESCRIPTION OF RF A1VIPLIFIER 
AM-3007/URT. 

1-19. FUNCTION. The functionoftheAM-3007/ 
URT is to provide linear amplification of the 
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Figure 1-4. Radio Transmitter T-827 /URT, Top View, Case Removed 

level rf output from the T-827/URT for 
ication to a 50-ohm antenna system or 
ugh the CU-937 /UR to a whip antenna for 
1agation. 

I. PHYSICAL CHARACTERISTICS. Like 
f-827/URT and the R-1051/URR, the 
3007/URT (figures 1-6 and 1-7) is housed 
metal case with the chassis mounted on 
~r-type slides. All operating controls and 
:ators for the AM- 3007/URT and the 

CU-937 /UR are mounted on the front panel of 
the AM-3007/URT. The two amplifier tubes in 
the AM- 3007 /URT, used to amplify the low 
level output from the T-827 /URT to a nominal 
100 watts peak envelope power (PEP), are 
mounted on a heat sink that is part of the front 
panel. This heat sink conducts the heat prop
agated by these tubes to the fins 0 1 the front 
panel of the AM-3007/URT. All _antral and 
power supply circuits of the AV 007/URT are 
composed of solid- state devices. 
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Figure 1-5. Radio Transmitter T-827 /URT, Bottom View, Case Removed 

1-21. ELECTRICAL CHARACTERISTICS. 
The AM-3007/URT is a two-stage power am
plifier. With an rf input of 0. 1 to 0. 25 watt, 
it will produce an output of 100 watts PEP 
SSB, 25 watts AM carrier, or 50 watts average 
CW or FSK into a 50-ohm load. In the AM and 
SSB modes, the AM-3007/URTisalinear am
plifier. In the CW and FSK modes, the 
A.M-3007/URT operates more nearly class C 
to increase efficiency. The AM-3007/URT is 

ORIGINAL 

automatically tuned by a five-wire code from 
the T- 827 /URT. This code controls a motor 
that positions a turret containing broadband 
coils. These broadband coils act as tuned 
interstage and output circuits for the two am
plifier stages. Another code is generated in 
the AM-3007/URT to coarse tune the CU-937/ 
UR. An inverse feedback loop is used in the 
AM-3007/URT to improve linearity and de
crease intermodulation distortion. 
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NAVSHIPS 94840(A) Table 1-

TABLE 1-2. RADIO TRANSMITTER T-827/URT, CRYSTAL COMPLEMENT 

REF. TYPE OF CRYSTAL OSC. OPERATING TOLERANCE 
DESIG. CUT FREQ. (MC) TEMP. RANGE (PERCENT) 

2A2ASA3Y1 AT s.oooooo 84. soc to 8S. soc 0. 001 

2A2A6A1Y1 AT 2.4988SO ooc to 7S°C 0.003 

2A2A6A1Y2 AT 3.499720 ooc to 7soc 0.003 

2A2A6AlY3 AT 4.499640 ooc to 7S°C 0.003 

2A2A6AlY4 AT S.499640 ooc to 7S°C 0.003 

2A2A6A1YS AT 7.499400 ooc to 7soc 0.003 

2A2A6AlY6 AT 8.499320 ooc to 7S°C 0. 003 

2A2A6A1Y7 AT 9.499160 ooc to 7S°C 0.003 

2A2A6A1Y8 AT 10.499160 ooc to 7S°C 0.003 

2A2A6A1Y9 AT 11. 499080 ooc to 7S°C 0.003 

2A2A6A1Y10 AT 12.499000 ooc to 7S°C 0.003 

2A2A6A1Yll AT I 14.498840 ! 
ooc to 7soc ' 0.003 

1 i 
; ' 

2A2A6AlY12 AT 15. 498760 ooc to 75°C 0. 003 

2A2A6A1Y13 AT 16.498690 ooc to 7S°C 0. 003 

2A2A6A1Y14 AT 17.498600 ooc to 7S°C 0.003 

2A2A6A1Y15 AT 18.498440 ooc to 75°C 0.003 

2A2A6A1Y16 AT 20.498360 ooc to 75°C 0.003 

2A2A6A1Y17 AT 23.498120 ooc to 75°C 0.003 

2A2A6A2Y1 AT 4. 5S3 ooc to 75°C 0.003 

2A2A6A2Y2 AT 4.653 ooc to 75°C 0.003 

2A2A6A2Y3 AT 4.753 ooc to 75°C 0.003 

2A2A6A2Y4 AT 4.8S3 ooc to 75°C 0.003 

2A2A6A2Y5 AT 4.9S3 ooc to 75°C 0.003 

2A2A6A2Y6 AT 5.053 ooc to 75°C 0.003 

2A2A6A2Y7 AT 5. 153 ooc to 75°C 0.003 

2A2A6A2Y8 AT 5.253 ooc to 75°C 0.003 

ORIGINAL 1-13 
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GENERAL INFORMATION 

TABLE 1-2. RADIO TRANSMITTER T-827/URT, CRYSTAL COMPLEMENT (Continued) 

REF. TYPE OF CRYSTAL OSC. OPERATING TOLERANCE 
DESIG. CUT FREQ. (MC) TEMP. RANGE (PERCENT) 

2A2A6A2Y9 AT· 5.353 ooc to 75.,C 0.003 

2A2A6A2Y10 AT 5. 453 ooc to 75"C 0.003 

2A2A6A3Yl AT 5.25 ooc to 75"C 0.003 

2A2A6A3Y2 AT 5.24 ooc to 75"C ... I 0.003 

2A.2A6A3Y3 AT· 5.23 ooc to 75°C 0.003 

2A2A6A3Y4 AT 5.22 ooc to 75"C 0.003 i 

2A2A6A3Y5 AT 5.21 ooc to 75oc 0.003 

2A2A6A3Y6 AT 5.20 ooc to 75°C 0.003 

2A2A6A3Y7 AT 5. 19 ooc to 75"C 0.003 

2A2A6A3Y8 AT 5. 18 ooc to 75oc 0.003 

2A2A6A3Y9 AT - 1 '7 ooc to 75"C I 0.003 ;) ......... 
; I ! 

2A2A6A3Y::O A. -:' .J. ~o 08 2 :o 7s~c 0.003 

2A2A6A3Yll A~ 
• 4 1. 850 O"C to 75'C 0.003 

2A2A6A3Y12 AT 1. 851 ooc to 75"C 

I 
0.003 

2A2A6A3Y13 AT 1. 852 ooc to 75"C 0.003 
I 

2A2A6A3Y14 AT 1. 853 ace to 75"C I 0.003 

2A2A6A3Yl5 AT 1. 854 ooc to 75"C I 0.003 

2A2A6A3Y16 AT 1. 855 ooc to 75°C 0.003 

2Z2A6A3Y17 AT 1 356 I ooc to 75oc 0.003 

2A2A6A3Yl8 AT 1. 857 I ooc to 75"C I 0.003 

2A2A6A3Y19 AT 1. 853 I occ to 75'C i 0.003 
I I 

I 
2A2A6A3Y20 AT 1.859 

I 

I O'C to 75'C I 0.003 

'!I 
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4-2~ 

4-22. RADIO RECEIVER R-1051/URR, 
FUNCTIONAL DESCRIPTION. 

4-23. Refer to Technical Manual for Radio 
Receiver R-1051/URR (NAVSHIPS 94841(A)) 
for functional description, circuit descriptions, 
test data, and schematic diagram coverage of 
the R-1051/URR. 

4-24. RADIO TRANSMITTER T-827/URT, 
FUNCTIONAL DESCRIPTION. 

4-25. The T-827/URT consists of eight plug-in 
electronic assemblies. One assembly consists 
of six electronic subassemblies. These elec
tronic assemblies and subassemblies convert 
audio or coded intelligence to one of 56, 000 
possible operating rf frequencies in the 2. 0-
to-29. 9995-mc frequency range for either 
LSB, USB, ISB, CW, FSK, or compatible AM 
mode of operation. The rf output from the 
T-827/URT is at a nominal 0.1-watt power 
level, with a maximum power output of 0. 25 
watt. Figure 4-2 illustrates the functional 
groups of circuits comprising the T-827/URT. 

4-26. MAIN SIGNAL FLOW. The main signal 
flow in the T-827 /URT originates tn the 5 me 
frequency standard. This circuit is housed in 
an oven assembly maintained at a nearly 
constant temperature of 85 o C by the oven 
control circuit. The 5 me frequency standard 
produces an accurate, stable reference fre
quency, upon which all frequencies used in the 
T-827/URT are based. The accurate output 
from the 5 me frequency standard is applied to 
a switching and compare circuit. An external 
5-mc frequency may also be applied to this 

· circuit. The switching and compare circuit 
routes the internal or external 5-mc signal to 
the multiplier-divider circuits or to the com
pare circuit. The compare circuit compares 
the internal 5-mc frequency with the external 
5-mc frequency for an indication of the internal 
frequency accuracy. The 5-mc output from 
the switching and compare circuit is applied to 
the multiplier-divider circuit, where it is 
converted to frequencies of 500 kc, 1 me, and 
10 me. All three frequencies are used in the 
mixing processes required to produce the in
jection frequencies used in the rf conversion 
process. The 500-kc frequency output from 

., the multiplier-divider circuit also serves as 
the local carrier for the T-827/URT. The 5 
me frequency standard, oven control, switch
ing and compare, and multiplier-divider cir
cuits comprise Frequency Standard Electronic 
Assembly 2A2A5. 

ORIGINAL 

4-27. The 500-kc local carrier output from 
the multiplier-divider circuit is applied to the 
500 kc if. amplifiers. These circuits amplify 
the 500-kc local carrier to a level suitable for 
use in the balanced modulators. There are twc 
balanced modulators, identical except for out
put filtering. The balanced modulator used is 
selected according to the mode of operation. 
One balanced modulator is used in the USB, 
FSK, AM, and ISB modes of operation. The 
other balanced modulator is used during the 
LSB and ISB modes of operation. Neither 
balanced modulator is used during the CW modE 

-of operation. Audio intelligence from the audio 
amplifier is applied to the appropriate balanced 
modulator to modulate the 500-kc local carrier, 
resulting in a double sideband signal without a · 
carrier. The double sideband signal is filtered 
according to the mode of operation to remove 
either the LSB or USB portion of the signal. 
The 500 kc if. amplifiers and the balanced 
modulators circuits comprise a part of Trans
mitter Mode Selector Electronic Assembly 
2A2A1. The other portion of this assembly is 
the control gates-sidetone oscillator circuit, 
which is functionally explained in paragraphs 
4-31 and 4-34. 

4-28. The 500-kc if. output from the balanced 
modulators is applied to the if. amplifiers. 
The if. an1plifiers, which comprise Trans
mitter IF. Amplifier Electronic Assembly 
2A2A12, provide a 500-kc if. output at a level 
suitable for use in the low and mid-frequency 
mi."'Cers circuit. The level of tht:) 500-kc if. 
output from the if. amplifiers is prevented 
from exceeding a predetermined peak and 
average power level by application of the 
average power control (ape) and the peak power 
control (ppc) signals produced in RF Amplifier 
AM-3007 /URT. The 500-kc local carrier is 
re-inserted into the 500-kc if. signal during 
the AM mode of operation in the if. amplifiers 
circuit. The unmodulated 500-kc if. signal for 
CW mode of operation is also produced by this 
circuit. The 500-kc carrier required in both 
the AM and CW modes of operation is applied 
to the if. amplifiers circuit by the control 
gates-sidetone oscillator circuit contained in 
Transmitter Mode Selector Assembly 2A2A1. 

4-29. The output from the if. amplifiers 
circuit is applied to the low and mid frequency 
mixers. These two mixer circuits, which 
comprise a part of Translator Electronic Sub
assembly 2A2A6A6, in conjunction with the high 
frequency mixer circuit portion of RF Ampli
fier Electronic Assembly 2A2A12, convert the 

4-5 
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.;:c if. sigr,al to the desired rf frequency by 
)le conversion process. The 500-kc if. 
.1 is mixed with the 1- and 10-kc injection 
.ency by the low frequency mixer to pro-
a second if. frequency between 2. 8 and 
nc (Refer to paragraph 4-39.) This fre
:y is filtered and applied to the mid fre
:y mixer. The second if. is mixed with 
00-kc injection frequency by the mid fre
:y mixer to produce a third if. between 
and 20. 5 me or betweeu 29. 5 and 30. 5 me 
r to paragraph 4-39.) The third if. used 
:ermined by the hi/lo band control signal. 

The output from the mid frequency 
r is. filtered and applied to· the high fre
:y mixer. The third if. is mixed with the 
ljection frequency by the high frequency 
~ to produce the desired rf output frequen
rhe me injection frequency is determined 
~ position at which the me frequency gen
r is set by the code from the code genera
The output from the high frequency mixer 
)lied to the rf amplifiers, which amplify 
' frequency to a level suitable to drive the 
007/URT. The input and output circuits 
, rf amplifiers are automatically tuned by 
ning code produced by the code generator. 
ding to the frequency of the desired oper
:::hannel. The high ~requency mi."<:er and 
amplifiers comprise RF Amplifier Elec

: Assembly 2A2A12. 

AUDIO SIGNAL FLOW. The intelligence 
d to the T-827/URT is either the coded 
~ for CW, the coded keying for FSK, or 
.dio for all other modes of operation. The 
CW keying turns a gating circuit on and 
the control gates-sidetone oscillator 
t. Each time the key is depressed, the 
s turned on, allowing the 500-kc local 
!r to pass from the 500 kc amplifiers to 

amplifiers. Also, each time the CW 
depressed, the output of a sidetone 

1tor is gated through to the sidetone line. 
;idetone signal is applied to the R-10511 
enabling the operator to monitor the CW 
;. The audio output from the microphone 
lied to the audio amplifiers in Trans-
, Audio Amplifier Electronic Assemblies 
: and 2A2A3. When operating in the USB, 
~I, C\l' FSK modes of operation, the 
input is amplified by assembly 2A2A2 
applied to the appropriate balanced 

ator. When operating in the LSB and ISB 
of operation, the audio is amplified by 

bly 2A2A3 and is applied to the ar pro-

priate balanced modulator. A gate for each 
assembly is turned on in the control gates
sidetone oscillator, when the corresponding 
assembly is turned on. This gate allows the 
audio to pass as a sidetone signal to the 
R-1051/URR, enabling the operator to monitor 
the respective transmission. When operating 
in the FSK mode of operation, the coded TTY 
input is applied to the TTY generator in FSK 
Tone Generator Electronic Assembly 2A2A9. 
The TTY generator produces the required 
mark and space frequencies and applies them 
to Transmitter Audio Amplifier Electronic As
sembly 2A2A2. The gate for re-inserting the 
500-kc carrier into the if. signal during AM 
operation is also contained in the control gates 
gates-sidetone oscillator circuit. This cir
cuit also has a gating network for re-inserting 
a pilot local carrier into the if. signals during 
LSB, USB, or ISB operation. The pilot carrier 
is used when operating with radio sets less 
stable than the AN/WRC-1, providing them 
with a carrier for frequency locking and demod
ulating. 

4-32. FREQUENCY GENERATION. The injec
tion frequencies used in the first frequency 
conversion in the mixers circuit are generated 
within the 1 and 10 kc Synthesizer Electronic 
Subassembly 2A2A6A3. This circuit consists 
of two crystal oscillators, each of which has 
ten possible output frequencies. The output 
from the 1 kc oscillator (1. 850 me to 1. 859 me, 
in 1 kc steps) is determined by the setting of 
the front panel 1 kc (KCS) control, and the out
put from the 10 kc oscillator (5. 25 me to 5. 16 
me, in 10 kc steps) is determined by the set
ting of the front panel 10 kc (KCS) control. The 
outputs from the two oscillators are subtrac
tively mixed to produce one of 100 possible 
frequencies spaced at the 1 kc intervals between 
3. 301 and 3. 400 me. The output is applied to 
the low frequency mixer. 

4-33. The injection frequencies used in the 
second frequency conversion in the mixers 
circuit are generated within the 100 KC Synthe
sizer Electronic Subassembly 2A2A6A2. This 
circuit consists of a crystal oscillator, the out
put from which is one of ten frequencies spaced 
at 100 kc intervals between 4. 553 and 5. 453 me. 
The output frequency is determined by the set
ting of the front panel 100 kc (KCS) control. If 
a lo-band injection frequency is required (see 
paragraph 4-39) the 17. 847 me output from the 
17. 847 me mi."<er is additively mixed in the hi
band mixer with the output from the 100 kc 
oscillator (4. 553 me to 5. 453 me, in 100 kc 
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steps) to provide a frequency in the 22.4 to 
23.3 me range. If a hi-band injection is re
quired (see paragraph 4-39) the 27.847 me out
put from the 27. 847 me mixer is additively 
mixed in the hi-band mixer with the output 
from the 100 kc oscillator (4.553 me to 5.453 
me, in 100 kc st~ps) to provide a frequency 
in the 32.4 to 33. 3 Il}C range. In either case, 
the resultant frequency is applied to the mid 
frequency mixer. 

4-34. The injection frequencies used in the 
third frequency conversion in the mixers cir
cuit are generated within the MC Synthesizer 
Electronic Subassembly 2A2A6Al. This cir
cuit consists of a pl=lase-locked crystal oscilla
tor that is automatically tuned to produce one 
of seventeen frequencies between 2 ~ 5 me and 
23. 5 me. The output is applied to the high 
frequency mixer. The output frequency is 
determined by the setting of the front panel 
MCS controls. 

4-35. ERROR CANCELLATION. A combina
tion of error cancelling loops and phase-locked 
loops is used in the frequency synthesizer cir
cuits of the T-827/URT to ensure that the in
jection frequencies applied to the mixers are 
correct. The MC Synthesizer Electronic Sub
assembly (2A2A6Al) employs a phase-locked 
loop to ensure the accuracy of the me injection 
frequencies. The 1 me output from the 
multiplier-divider in the Frequency Standard 
Electronic Assembly (2A2A5) is applied to the 
spectrum generator to produce a spectrum of 
frequencies spaced at 1 me intervals between 
1 me and 25 me. The output from the spec
trum generator and the output from the me 

·oscillator are mixed. Any error in output 
from the me oscillator is detected and an error 
voltage is produced. This error signal is 
applied to the me oscillator to lock it to the 
correct frequency. The accuracy of the oscil
lator output is the same as that of the 5 me 
frequency standard. 

4-36. The 100 KC Synthesizer Electronic Sub
assembly (2A2A6A2) employs an error cancel
ing loop to ensure the accuracy of the 100 kc 
injection frequencies. The 500 kc output 
from the multiplier-divider is applied to the 
100 kc spectrum generator to produce a spec-

., truro of frequencies spaced at 100 kc intervals 
between 15.3 me and 16.2 me. The output 
from the 100 kc oscillator (4. 553 me to 5. 453 
me, in 100 kc steps) is applied to the 10.747 
me mixer, where it is mixed with that spec
trum point of the 100 kc spectrum which will 

ORIGINAL 

result in an output of 10.747 me. The 10.747 
me signal is additively mixed with the 7. 1 me 
output from the 7. 1 me mixer to produce the 
17.847 me signal, which is used in one of two 
mixing processes. It is mixed with the 100 kc 
oscillator output to cancel any oscillator fre
quency error and produce the lo-band injection 
frequencies, or it is mixed with the 10 me out
put from the multiplier-divider. This mixing 
produces a 27. 847 me signal, which is mixed 
with the 100 kc oscillator output to cancel any 
oscillator frequency error and produce the hi
band injection frequencies. The hi or lo-band 
of injection frequencies is determined by the 
voltage level on the hi/lo band control line out
put from_ the code generator. If an error were 
present in the 100 kc oscillator output, it 
would be cancelled in this mixing scheme. 
This is accomplished as follows. Assume that 
the output from the oscillator should be 4. 553 
me, but is 200 cycles high (4. 5532 me), and 
that the desired frequency output is 22. 4 me 
(in the lo band). The subtractive mixing of the 
oscillator output with whichever 100 kc spectru 
point will produce an output as close as possible 
to 10.747 me, results in a 10.7468 me output 
(15. 3 me - 4. 5532 me= 10.7468 me). This 
signal is then additively mixed with the 7. 1 me 
signal, producing a 17. 8468 me output. The 
17. 8468 me signal is then additively mLxed with 
the oscillator output (17. 8468 me + 4. 5532 me = 
22.4 me), resulting in the desired 22.4 me out
put. Assume that the output from the oscilla
tor should be 4. 953 me, but is 300 cycles low 
(4. 9527 me), and that the desired frequency 
output should be 32.8 me (in the hi-band). 
Subtractively mixing the 100 kc spectrum point 
(15. 7 me) with the 4. 9527 me signal results in 
an output of 10.7473 me. This signal is then 
mixed with the 7. 1 me signal, resulting in a 
frequency of 17. 8473 me. The 17. 8473 me sig
nal is further mixed with the 10 me signal to 
obtain a frequency of 27. 8473 me, which is 
additively mixed with the 4. 9527 me output 
from the oscillator to obtain the required 32.8 
me output. Therefore, it can be seen that any 
error existing in the output from the 100 kc 
oscillator will be cancelled, resulting in the 
exact 100 kc injection frequency required. 

4-37. Any error existing in the 1 and 10 kc 
oscillator is cancelled in the following manner. 
The 100 kc j;"lses from the 100 kc spectrum 
are applied to tl:~ 10 kc spectrum generator 
producing an uutpu; fro; 3. 82 to 3. 91 me in 
10 kc increment:;. T:b 0 kc spectrum genera-
tor also produces 10 :..: pulses which are ap
plied to the 1 kc spec,rum generator to produce 
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. spectrum of frequencies spaced at 1 kc inter
::lls between 0.122 me and 0.131 me. The out
llit from the 10 kc oscillator (5. 25 me to 5. 16 
nc, in 10 kc steps) is additively mixed with 
rhichever spectrum point of the 10 kc spec
r-um will result in a frequency of 9. 07 me. 
'he output from the 1 kc oscillator (1. 850 me 
J 1. 859 me, in 1 kc steps) is additively mixed 
•ith whichever spectrum point of the 1 kc 
pectrum will result in a frequency of 1. 981 
1c. The 1. 981 me and the 9. 07 me signals 
re then subtractively mixed, producing the 
. 089 me signal, which contains the errors of 
oth oscillators. The 1 kc spectrum generator 
lso produces 5 kc pulses, which are applied 
> th~ 5 kc spectrum generator to produce an 
1tput consisting of two spectrum points, 110 
: and 115 kc. These spectrum points are 
3ed to lock the output frequency of the 500 cps 
1ase-locked oscillator to 110 kc or 115 kc, 
hen desired. With the front panel CPS switch 
. the 000 position, the output from the phase
eked oscillator is 110 kc and is locked to that 
::act frequency by the 100 kc spectrum point 
>plied to the phase detector. This 110 kc 
gnal is divided by ten and applied to the 7. 1 
c mixer, where it is additively mixed with 
e 7. 089 me output from the 7. 089 me mixer. 
1e resulting 7. 1 me signal is then applied to 
e error loop of che 100 KC Synthesizer Elec
onic Subassembly (2A2A6A2). Therefore, i£ 
error exists in the 1 or 10 kc oscillators, 

e sarrie error will exist in the 100 kc injection 
equencies. This error is then cancelled in 
e low and mid frequency mix:ers of the mixers 
rcuit in the following manner. Assume that 
~ output from the 10 kc oscillator should be 
25 me, but is actually 5. 2502. Also assume 
Lt the output from the 1 kc OSCillator should 
1. 852 me but is actually 1. 8521 me. Sub

tctively mixing these two frequencies results 
an injection frequency to the low frequency 
xer of 3.3981 me, rather than the desired 
3980 me. Therefore, a 100 cycle error 
.sts in the injection signal. The additive 
xing of the 5. 2502 me signal and the 10 kc 
~ctrum point (3. 82 me) results in a frequency 
9. 0702 me. The additive mixing of the 
l521 me signal and the 1 kc spectrum point 
129) results in a frequency of 1. 9811 me. 
>tractively mixing the 9. 0702 me and the 
1811 me signals results in a frequency of 
1891 me. The 7. 0891 me signal is mixed 
h the 11 kc signal from the divider by ten 
cuits resulting in a frequency of 7. 1001 me, 
ch is mi.xed with the 10. 747 me signal to 
duce a frequency of 17.8471 me. II the out
from the 100 kc oscillator is assumed to be 

0 

4. 553 me, then the 100 kc injection frequency 
would be 22.4001 me. The 100 kc injection is 
then also 100 cycles high. Therefore, when 
the 1 and 10 kc injection frequency of 3. 3981 me 
(which is 100 cycles high) is subtractively 
mixed in the low frequency mixer with the out
put from the mid frequency mixer (which is 
100 cycles high), the error will be cancelled. 
Therefore, since any error that existed in the 
1 and 10 kc injection also exists in the 100 kc 
injection, the error is cancelled during the 
translation process . 

4-38. The T-827/URT can be tuned in 0. 5 kc 
increments. This is accomplished by locking 
the output of the 500 cps oscillator to 115 kc. 
Therefore, when the 11. 5 kc (after division by 
ten) is mixed with the 7. 089 me error fre
quency, a frequency of 7. 1005 me is obtained. 
Therefore, the 100 kc injection frequency will 
be 500 cps high. Thus, the output from the 
mid frequency mixer may be varied in 5 00 cps 
increments. The 115 kc output from the 500 
cps oscillator is obtained when the CPS switch 
is placed in the 500 position. 

4-39. The 500-kc if. is converted to the de
sired rf as follows. Assume that the front 
[Janel controls are set for a frequency output 
of 13,492,500 cps. (Refer to figure 4-3 for the 
frequency scheme for the T-827/URT.) The 
l-and 10-kc injection is that frequency of the 
10 kc oscillator corresponding to the 10-kc digit 
(9) minus that frequency of the 1 kc oscillator cor
responding to the 1-kc digit (2). As shown on 
figure 4-3, this results in an injection fre
quency (5.16 me minus 1.852 me) of 3.308 
me. The 3. 308 me is subtractively mixed 
with the 500-kc if. in the low frequency mixer 
producing a second if. of 2. 808 me. This 
signal is filtered and applied to the mid fre
quency mixer to be subtractively mixed with 
the 100-kc injection. To determine the 100-
kc injection frequency, it must be first noted 
whether the me digit to be used results in a hi 
or lo frequency. In this case, the selected me 
digits (13) are in the hi-band. Therefore, 
the 100-kc injection must correspond. It also 
must be noted that the CPS switch is in the 500 
position. Therefore, the correct 100-kc in
jection frequency is 32. 8005 me. When the 
2. 808 me is subtractively mixed with the 
32. 0005 me in the mid frequency mixer, the 
resulting third ii. is 29.9925 me. This fre
quency is filtered and applied to the high 
frequency mixer, where it is subtractively 
mixed with the me injection corresponding to 
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~ LOW 
SOC F"(QUENCY [ 

J MtXEit 
FILTEO I 

HIGH \ fllfl' OUTfl'\ 
FREQUENCY 

1 Ml~ 

.. I I 
HI 

1 10 10 KC 1 AND 10 KC 
KCS KCS osc !N.J. 

0 1. 850 0 5. 25 3. 400 TO 3, 391 0 4. 553 22.4000 22.4005 
1 1. 851 1 5.24 3. 390 TO 3. 381 1 4.653 22.5000 22.5005 
2 1. 852 2 5. 23 3, 380 TO 3. 371 2 4. 753 22.6000 22.6005 

32. 4000 32. 4005 2 117.5 
32.5000 32.5005 3 16. 5 
32. 6000 32.6005 4 15.5 

3 1. 853 3 5.22 3. 370 TO 1. 361 3 4. 853 22.7000 22.7005 32.7000 32.7005 5 14.5 
4 1. 854 4 5, 21 3. 360 TO 3, 351 4 4. 953 22.8000 22. 8005 32. 8000 32. 8005 6 1 23,5 
5 1.855 5 5. 20 3. 350 TO 3. 341 5 5. 053 22.9000 22.9005 32. 9000 32.9005 7 12.5 
6 1. 856 6 5.19 3. 340 TO 3. 331 6 5.153 23.0000 23.0005 33.0000 33.0005 8 11.5 
7 1. 857 7 5. 18 3. 330 TO 3. 321 7 5. 253 23.1000 23.1005 
8 1. 858 8 5.17 3. 320 TO 3. 311 8 5. 353 23.2000 23.2005 

33. 1000 33. 1005 9 I 20.5 
33. 2000 33.2005 10 19. 5 

9 I. 859 9 5.16 3. 310 TO 3. 301 9 5. 453 23.3000 23.3005 33, 3000 33.3005 11 8. 5 
12 1.5 
13 1 16.5 
14 s. 5 
15 4. 5 
16 3. 5 
17 12.5 
18 11.5 
19 10.5 
20 9.5 
21 8. 5 
22 2. 5 
23 3.5 
24 I 5. 5 

I I I I I li I ' ' ::: I 
i I I ~8 I l. ~ 

1 ! . . _9 ; 9 • .J .' ! 

Figure 4-3. Frequency Translation, Functional Block Diagram 

the selected me digits (13). This results in 
the desired output frequency of 13. 4925 me 
(29. 9925 - 16. 5 = 13. 4925). Similarly, the 
500-kc if. frequency can be translated to any 
one of the possible 56,000 operating channels. 

4-40. POWER SUPPLIES. The operating 
voltages for all circuits in the T-827/URT are 
produced by Power Supply Assembly 2A2A8 
(see figure 4-2). The 105 to 125 vac primary 
power is converted to de voltages of 110 vdc 
(rf amplifier tubes plate and screen supply), 
-30 vdc (rf amplifier tubes bias), and 28 vdc 
(general use). The 28 vdc is also regulated to 
20 vdc. The 20 vdc is used for operating volt
age in the semiconductor circuits of the 
T-827/URT. 

4-41. RADIO TR..fu.~SMITTER T-827/URT, 
TEST DATA. 

4-42. Pertinent references and applicable test 
data for the T-827/URT are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

ORIGINAL 

b. Radio Transmitter T-827/URT, Serv
icing Block Diagram, Figure 4-70. 

c. Required Test Equipment: 

(1) Oscilloscope, AN/USM-105A. 

(2) RF Signal Generator, CAQI-606A. 

(3) Audio Signal Generator, AN/URM-12 

(4) Electronic Multimeter, AN/USM-116 
(with T-Probe). 

(5) Electronic Multimeter, ME-6 ( )/U. 

(6) Multimeter, AN/PSM-4. 

(7) Analyzer Test Set, TS-1379/U. 

(8) Resistor, 50 ohms, 2 watts. 

(9) Frequency Meter, CAQI-524D. 

(10) Electronic Multimeter, CCV0-91CA. 

4-lJ 
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(11) Electrical Dummy Load, DA-91A/U. 

(12) Amplifier Test Set, TS-2132/WRC-1. 

(13) Translator/Synthesizer Test Set, 
-2133/WRC-1. 

(14) Frequency Standard'Test Set, 
-2134/WRC-1. 

(15) Common Electrical Circuits Test Set, 
-2135/WRC-1. 

(16) Frequency Standard, AN/URQ-9. 

(17) Heterodyne Voltmeter, Bruel and 
Ler, Model 2005 . 

i. Power Supply 2A2A8 Voltages: 

(1) +19. 9 to +20. 1 vdc. 

(2) +27 to +32 vdc. 

(3) +105 to +115 vdc. 

~. Power Output: 2. 25 vac (represents 0. 1 
t, with 150 mv in). 

Carrier Suppression: -SO db SSB, 0 
\M. 

~· Adjustments: 

{1) Audio Gain (paragraph 5-11). 

{2) IF. Gain (paragraph 5-11). 

(3) · 5 MC (paragraph 5-11). 

{4) 500 CPS Lock {paragraph 5-11). 

(5) AM Modulation Percentage (para-
lh 5-11). 

(6) Carrier Balance (paragraph 5-11}. 

(7) +20 VDC Regulator (paragraph 5-6). 

Components and Test Point Locations: 

(1) Radio Transmitter T-827/URT, Top 
', Case Removed, Figure 5-24. 

" 
(2) Radio Transmitter T-827/URT, 

)m View, Case Removed, Figure 5-26. 

Refer to Maintenance Standards Book for 
:J Set AN/WRC -1 and Antenna Coupler 

CU-937/UR, NAVSIDPS 94840. 42(A) for all test 
information. 

4-43. RADIO TRANSMITTER T-827/URT, 
CIRCUIT DESCRIPTIONS. 

4-44. 5 MC FREQUENCY STANDARD, FUNC
TIONAL CffiCUIT DESCRIPTION. The 5 me 
frequency standard (figure 4-4) consists of an 
oscillator (Q5) and a buffer amplifier (Q6). 
These circuits, which form a part of Frequency 
Standard Electronic Assembly 2A2A5, provide 
an accurate 5. 000000-mc signal used as a 
standard throughout the T-827/URT. Assembly 
2A2A5A2 is housed in an oven maintained at a 
constant 85°C temperature by the oven control 
circuit. The 5 me frequency standard circuit 
is used during all modes of operation. The 
following paragraphs describe the operation of 
this circuit in detail. 

4-45. The frequency of oscillator Q5 is 
5. 000000 me as determined by the parallel 
resonant tuned circuit consisting of capacitor 
C7 and the primary of transformer T2. Oscil
lator frequency is controlled by the series 
resonant circuit consisting of parallel capaci
tors 2A2A5C1 and C10, and crystal Yl. To 
sustain oscillation, feedback for oscillator Q5 
is obtained from a tap on the primary of trans
former T2 and passed through trimmer capaci
tor 2A2A5Cl, capacitors ClO and C9, and 
crystal Yl to the emitter of oscillator Q5. The 
series resonant circuit allows only a 5. 000000-
mc signal to pass, holding oscillator Q5 to 
oscillations at exactly 5 me. The amplitude of 
oscillator Q5 output is limited by diodes CR5 
and CR6. Stable operating voltages of 15 vdc 
and 7. 5 vdc are assured by resistor R12 and 
two 7. 5-volt Zener diodes CR3 and CR4 in 
series across the 28 vdc supply. Base bias 
for oscillator Q5 is taken from the junction of 
Zener diodes CR3 and CR4 and is applied 
through resistor R14 to the base of oscillator 
Q5. Capacitor C8 is the bypass capacitor. 
Resistor R16 is the emitter load resistor. 

4-46. The output from oscillator Q5 is coupled 
by transformer T2 to the base of buffer ampli
fier Q6, where it is amplified. The output load 
for buffer amplifier Q6 is tuned to transformer 
T3. A tap on the primary of tram ..Jrmer T3 
supplies negative feedback to the "itter cir
cuit of buffer amplifier Q6, asE' .·1ng amplifier 
stability. 
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SMC I ' Rl7 _ T3 I T2 I CR3 1 I 

OSC ADJ I - SMC I 
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TO THE COMPARATOR 
CIRCUIT (P/0 2A2A5AI 
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TRIM 
CAP 
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~llr. I 
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ca 

C9 r , , ·J I I ..L 

Rl6 

Yl = I I -= 

I 1 .,el "J, J I Rl5 - I I 
REF. DESIG. I 

1 L -- ":' PREFIX_2~A5A3 I L~::= DESIG.PREFIX 2A~5A2 
Figure 4-4. 5 MC Frequency Standard, Simplified Schematic Diagram 

4-47. 5 MC FREQUENCY STAL"'DARD, TEST 
DATA. Pertinent references and applicable 
test data for the 5 me frequency standard are 
3.S i allows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Frequency Standard Electronic Assem
bly, Servicing Block Diagram, Figure 4-71. 

c. Frequency Standard Electronic Assem
bly, Schematic Diagram, Figure 5-9. 

d. Refer to paragraph 2-29 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR-2N Modules, NAVSHIPS 95700 for 5 me 
oscillator circuit alignment. 

e. Required Test Equipment: 

(1) Frequency Standard, AN/URQ-9. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Frequency Meter, CAQI-524D. 

(4) Multimeter, A...""l'/PSM-4. 

(5) Frequency Standard Test Set, 
TS-2134/WRC-1. 

ORIGINAL 

f. Output frequency: 5, 000, 000.5 to 
4, 999, 999. 5 cps. 

g. 5 :VIC Frequency Standard, Component 
Location, Figure 5-73. 

h. Oven Control and Buffer Amplifier, 
Component Location, Figure 5-72. 

4-48. OVEN CONTROL, FUNCTIONAL Cffi
CUIT DESCRIPTION. The oven control 
(figure 4-5) consists of an oscillator (QI, Q2), 
an emitter follower (Q3), a de power ampli
fier (2A2A5Q4), and an oven heater (2A2A5HR1) 
These circuits, which form a part of Frequency 
Standard Electronic Assembly 2A2A5, maintain 
the 5 me crystal oven at a constant 85°C 
(185°F) temperature. The oven control circuit 
is used during all modes of operation. The 
following paragraphs describe the operation of 
this circuit in detail. 

4-49. The frequency of oscillator Ql, Q2 is 
approximately 18 kc, as determined by the 
tuned circuit consisting of capacitor C2 and the 
primary of transformer Tl. The feedback for 
oscillator Q1, Q2 is produced by a bridge con
sisting of the center-tapped secondary of 
transformer T 1 acting as two of the bridge 
legs. Resistor 2A2A5R1 and thermistor 
2A2A5RT1, thermistor RT2, resistor R18, 
resistor R7 act as the other two legs. This 

4-13 
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Figure 4-5. Oven Control, Simplified Schematic Diagram 

~ is designed to balance when thermistor 
iRTl is at 85°C. Thermistor 2A2A5RT1 
sically mounted underneath heater 
iHRl. The bridge will never become 
:ed due to heat lost to the surround
:herefore, the oscillator will never stop 
tting. Emitter resistor R2 provides 
.as for oscillator Ql. Capacitor Cl 
ms as an emitter bypass capacitor. 
~r resistors R3, R4, and R6 provide 
as for oscill.ator Q2. The de bias is 
t.ken from the junction of resistors R4 
; and applied through the secondary of 
)rmer T1 and resistor 2A2A5R1 to the 
f oscillator Ql. Capacitors C3 and C4 
1itter bypass capacitors. 

The 18-kc signal is taken from a tap on 
.mary of transformer T1 and coupled 
h capacitor C5 to the base of emitter 
~r Q3, where it is rectified. Capacitor 
:>othes the rectified signal. Diode CR2 
ts emitter follower Q3 against excessive 
e-bias on the base-emitter junction. 
he base voltage attempts to go more 
'e than the emitter voltage, diode CR2 
forward-biased, thereby keeping the 

)ltage at the same level as the emitter 
. From the emitter of emitter follower 

= de ~ignal is applied to the base of de 
amplifier 2A2A5Q4 to control current 
1 heater 2A2A5HR1 in the emitter circuit 
ower amplifier 2A2A5Q4, and thereby, 
1perature of the oven. The current is 

directly proportional to the unbalance caused 
in the bridge circuit, which determines the 
output signal amplitude of oscillator Q1, Q2. 

4-51. Stable operating voltages for oscill.ator 
Q 1, Q2 ~re provided by resistor R 11 and zener 
diode CRl. 

4-52. OVEN CONTROL, TEST DATA. Per
tinent references and applicable test data for 
the oven control circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Frequency Standard Electronic Assem
bly, Servicing Block Diagram, Figure 4-71. 

c. Frequency Standard Electronic Assem
bly, Schematic Diagram, Figure 5-9. 

d. Required Test Equipment: 

(1) Electronic Multimeter, CCV0-91C..\. 

(2) Multimeter, fu"l"/PSM-4. 

(3) Frequency Standard Test Set, 
TS-2134/WRC -1. 

e. Oven Control and Buffer Amplifier, 
Component, Location, Figure 5-72. 
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f. Refer to paragraph 2-27 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules NA VSHIPS 9 5700 for temper
ature adjustment procedure. 

4- 53. COMPARATOR, FUNCTIONAL CIRCUIT 
DESCRIPTION. The comparator (figure 4-6) 
consists of a buffer amplifier (Q5), a com
parator stage (Q7), and an amplifier (Q6). 
These circuits, which form a part of Fre
quency Standard Electronic Assembly 2A2A5, 
compare the 5. 000000-mc signal received 
from the 5 me frequency standard circuit with 
an accurate external 5-mc signal. This func
tion is required to determine and maintain the 
accuracy of the internal 5 me frequency stand
ard signal. The ·following paragraphs describe 
the operation of this circuit in detail. 

4-54. In the INT position of switch 2A2A5S1, 
the 5-mc signal from the 5 me frequency stand
ard is applied to buffer amplifier Q5 through 
5 MC LEVEL ADJ potentiometer R22, contacts 

+201/DC 

2 and 4 of switch 2A2A5S1, and coupling 
capacitor C19. The amplified 5-mc signal 
output from this stage is applied to the 5-m 
divide-by-five circuit through a portion of t 
primary winding of 5 MC ADJ transformer 
With switch 2A2A5S1 in the INT position, th 
5-mc signal is also applied to the 5 me mult 
ply-by-two circuit. Base-bias for buffer 
amplifier Q5 is provided by voltage divide 
R19, R21. Negative feedback to the emitte 
of buffer amplifier Q5 is provided by tran 
former coupling the 5-mc output through 
the center tapped primary winding of 
5 MC ADJ transformer T5 and capacitor 
Cl8. This feedback provides frequency stabi 
for this amplification stage. No 5 me signal 
applied to comparator Q7 and the subsequent 
amplifier Q6 when switch 2A2A5Sl is set at t 
INT position since contacts 7-8 of that switc 
are open. Resistor Rl 7 is the output load 
resistor for the 5 me signal. Resistor R20 i 
the emitter resistor. 

L2 
+20 \ICC TI ·-·· 
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I ~~~----'!'---~-
lczo · R25 I ~c22 

I 
I 1 1 ' 

EXTE!'INAL 5 MC 
SIGNAL FROM 

J2!!, ON • R~ 
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Figure 4-6. Comparator, Simplified Schematic Diagram 
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When switch 2A2A5S1 is in the EXT 
tion, the externally supplied 5-mc signal 
mplified by buffer amplifier Q5 and applied 
onnector J24 on the rear panel of the trans
er and to the 5 me divide-by-five circuits 
e same manner as described in paragraph 

In a similar manner, the signal is 
ctly coupled to the 5 me multiply-by-two 
uit through contacts 1 and 4 of switch 
A5Sl. Since contacts 7-8 are not closed, 
parator Q7 and its associated amplifier 
re not operative. The internally generated 
c signal is compared with an externally 
lied 5-mc standard when switch 2A2A5S1 

et at the COMP position. .In this condition 
peration, the 5-mc external signal is 
ied to the primary winding of transformer 
rom connector J25 on the rear panel of 
transmitter, through isolating resistor 
. Comparator Q7 and associated ampli
Q6 become operative since both the 

rnal and external 5 me signal are avail
to the circuit. The amplitude of the 

rnally applied signals is limited to 
oximately 300 millivolts peak by the 

age divider network consisting of 
stars R24, R25, and diode CRl. In the 
t that the frequencies of rhe two signals 
different, the resulting difference fre
cy is coupled to the base of comparator 
A portion of the output from comparator 

·s de .coupled to the base of amplifier Q6 
oltage divider-collector load resistors 
and R30. The output of amplifier Q6 is 
loped across lamp DS1 in its emitter 
uit, causing the lamp to flash at the 
renee frequency. Resistor R28 is the 

tter bias resistor, which is rf bypassed 
apacitor C24. Diode CR2 in the emitter 
uit of comparator Q7 keeps the gain of 
stage constant in spite of temperature 
iations. This control occurs because the 
·stance of diode CR2 varies with temp
ure change. Capacitor C25 bypasses all 
·ng products except the difference fre-
cy to ground. Resistor R27 is the collector 
ping resistor for amplifier Q6. Resistor 
is a bleeder resistor for stablizing the 
scent emitter bias for de amplifier Q6. 

COMPARA.TOR, TEST DATA. PerU
references and applicable test data for 

comrfcl.rator circuit are as follows: 

6 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Frequency Standard Electronic Assem
bly, Servicing Block Diagram, Figure 4-71. 

c. Frequency Standard Electronic Assem
bly, Schematic Diagram, Figure 5-9. 

d. Refer to paragraph 2-27 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700 for com
parator adjustment procedures. 

e. Required Test Equipment: 

(1) Electronic Multimeter, CCV0-91CA. 

(2) Multimeter, AN/PSM-4. 

(3) RF Signal Generator, CAQI-606A. 

(4) Frequency Standard Test Set, 
TS-2134/WRC-1. 

1. 5 :VIC Multiplier, Diviaers and Com-
parator, Component Location, Figure 5-71. 

4-57. 5 MC DIVIDE-BY-FIVE, FUNCTIONAL 
CIRCUIT DESCRIPTION. The 5-mc divide-by
five circuit (figure 4-7) consists of a 4 me 
amplifier (Q2) and a 1 me amplifier (Q3). 
These circuits, which form a part of the 
multiplier-divider circuit group of Frequency 
Standard Electronic Assembly 2A2A5, derive 
a 1-mc signal for use in the spectrum gener
ator mixer circuit of 1 MC Synthesizer 
Electronic Subassembly 2A2A6Al from the 
5-mc signal from the comparator circuit 
(Refer to paragraph 4- 53. ) The following 
paragraphs describe the operation of the cir
cuits in detail. 

4-58. Amplifiers Q2 and Q3 form a regener
ative closed loop to provide a 1-mc output. At 
the instant power is applied, some circuit dis
turbance causes noise to be produced in the 
tuned outputs of amplifiers Q3 and Q2. The 
tuned output of amplifier Q3 allows only the 
1-mc portion of the noise to pass. This 
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Figure 4-7. 5 MC Divide-by-Five, Simplilied Schematic Diagram 

low level 1-mc is applied to 4 me amplifier 
Q2. Amplifier Q2 is biased in a non-linear 
condition so that the fourth harmonic of the 
1-mc is amplified. The 4 me is mixed with 
the 5 -me input, providing a 1-mc input to 
amplifier Q3. The 1 me is amplilied and ap
plied to amplifier Q2. This flywheel effect is 
repeated until a stable 1-mc output is pro
duced, which is locked to the 5 me frequency 
standard. 

4-59. The 5-mc signal, applied to the pri
mary of transformer T2, is mixed with the 
4-mc signal from the secondary, producing a 
1 -me difference frequency. The 1-mc signal 
is coupled by capacitor C13 to the base of 1 
me amplifier Q3. The base bias for amplifier 
Q3 is provided by voltage divider R12, Rll, 
R13. The output load for 1 me amplifier Q3 
consists of the primary of transformer T3 and 
capacitors Cll and C12. This output circuit 
is tuned to 1 me. Capacitor C12 has a negative 
temperature coefficient to compensate for 
changes in the 1 me amplifier caused by tern
perature changes. The 1-mc signal is taken 
from a tap on the primary of transformer T3 
and coupled to the base of 4 me amplifier Q2 
by capacitor C9. Base bias for amplifier Q2 
is provided by voltage divider R8, R9, R12. 
The output load for 4 me amplifier Q2 consists 

• of the primary of transformer T2 and capaci
tors C6 and C7. This output circuit is tuned to 
4 me. Capacitor C7 has a negative tempera
ture coefficient to compensate for changes in 
the 4-mc amplifier output caused by tempera
ture changes. Resistors R7 and R10 are 

ORIGINAL 

emitter bias resistors, which are rf bypassed 
by capacitors C8 and C10, respectively. Re
sistor R12 and capacitor C14 provide decoup
ling for amplifiers Q2 and Q3. The two 1-mc 
outputs from the 5 me divide-by-five circuits 
are taken from the primary and secondary of 
transformer T3 and applied to the 1 me divide
by-two circuit and to the spectrum generator/ 
mixer circuit in 1 MC Synthesizer Electronic 
Subassembly 2A2A6Al. 

4-60. 5 MC DIVlDE -BY -FIVE, TEST DATA. 
Pertinent references and applicable test data 
for the 5 me divide-by-five circuit are as fol
lows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Frequency Standard Electronic Assem
bly, Servicing Block Diagram, Figure 4-71. 

c. Frequency Standard Electronic Assem
bly, Schematic Diagram, Figure 5-9. 

d. Refer to paragraph 2-25 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700 for 5 me 
divide-by-five alignment procedures . 

e. Required Test Equipment: 

(1) Electronic Multimeter, CCV0-91CA. 

(2) Multimeter, AN/PSM-4. 

4-17 
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(3) RF Signal Generator, CAQI-606A. 

(4) Frequency Standard Test Set, 
S-21341 WRC -1. 

f. Output Level: 

g. 5 MC Multiplier, Divider and Com
trator, Component Location, Figure 5-71. 

-61. 1 MC DIVIDE -BY -TWO, FUNCTIONAL 
IRCUIT DESCRIPTION. The 1 me divide-by
ITO circuit produces a locked 500-kc signal from 
te locked 1-mc signal from the 5 me divide
{-five circuit. The circuit consists of 500 
; amplifier Q1, in a regenerative oscillator 
mfiguration (figure 4-8) and forms a part of 
:e multiplier-divider circuit group of Fre
lency Standard Electronic Assembly 2A2A5. 
he 500-kc signal is the local carrier used in 
e 500 kc if. amplifiers circuit 2A2AlA4 and 
iggers 100 kc spectrum generator circuit 
\.2A6A5Al. The following paragraph de
:ribes the operation of the 1 me divide-by-two 
rcuit in detail. 

-62. With no 1-mc input, the 1 me divide-by
ro circuit will not oscillate. When the 1-mc 
gnal is applied through isolating resistor R4, 
e feedback winding 0f transformer Tl, and 
mpling capacitor C4 a.'ld appears at the base 
500 kc oscillator Ql, the transistor will be 

ased on. A.t this time, noise is produced due 
the transistor being turned on. Since trans

rmer T1 is tuned to 500 kc, the 500-kc por
m of this noise passes through transformer 

Tl and mixes with the 1-mc signal producing a 
500 kc difference frequency. This difference 
is amplified by 500 kc amplifier Q1 and again 
applied to transformer T1, thereby sustaining 
oscillations. Resistor R2 is the base bias 
resistor. Resistor R1 is the emitter resistor, 
which is rf bypassed by capacitor C 1. Resistor 
R3 and capacitors C 2 and C 3 provide de coupling 
for 500 kc amplifier Q1. The 500 kc output is 
taken from the secondary of transformer Tl 
and applied to the 500 kc if. amplifiers circuit 
2A2A1A4 and to the 100 kc spectrum generator 
circuit 2A2A6A5A1. 

4-63. 1 MC DIVIDE-BY-TWO, TEST DATA. 
Pertinent references and applicable test data 
for the 1 me divide -by-two circuit are as 
follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Frequency Standard Electronic Assem
bly, Servicing Block Diagram, Figure 4-71. 

c. Frequency Standard Electronic Assem
bly, Schematic Diagram, Figure 5-9. 

d. Refer to paragraph 2-25 in Technical 
Manual for Repair of AN/WRC-1 and R-1051; 
URR 2N ).llodules, ~AVSHIPS 95700 for l me 
divide-by-two adjustment procedures. 

e. Required Test Equipment: 

(1) Electronic Multimeter, CCV0-91CA. 

(2) Multimeter, A..~/PSM-4. 
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Figure 4-8. 1 MC Divide-By-Two, Simplified Schematic Diagram 
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(3) RF Signal Generator, CAQI-606A. 

(4) Frequency Standard Test Set, 
.TS-2134/WRC-1. 

f. 5 MC Multiplier, Dividers and Com
parator, Component and Test Point Location, 
Figure 5-71. 

4-64. 500 KC AMPLIFIER, FUNCTIONAL 
CIRCUIT DESCRIPTION. The 500 kc amplifier 
(figure 4-9) consists of a diode gating circuit 
(CRll) and two amplifiers (Q6 and Q7). These 
circuits, which form a part of Transmitter 
Mode Selector Electronic Assembly 2A2Al, 
amplify the 500-kc output from the 1 me 
divide-by-two circuit in Frequency Standard 
Electronic Assembly 2A2A5 to a level suitable 
for use in balanced modulators 2A2 Al Al and 
2A2A1A2. The gating circuit prevents appli
cation of the 500-kc signal to the amplifiers 
during CW operation only. Amplifier Q6 is 
used during the USB, AM, and FSK modes of 
operation, and amplifier Q7 is used during the 
LSB mode of operation. Both amplifiers a:re 
used during the ISB mode of operation. The 
following paragraphs describe in detail the 
operation of these circuits for each indicated 
operation mode. 

4-63e{3) 

4-65. ISB Operation. The 500-kc signal is 
coupled to the anode of gating diode CRll by 
capacitor C26. This gate is forward-biased 
result of the positive 18 vdc on the anode and 
the positive 10 vdc on the cathode. The two 
biases are instantaneous voltages, developed 
for all modes of operation except CW as a 
by voltage dividers R53, R54, and R55, R56. 
Positive 20 vdc is applied to the dividers from 
the front panel Mode Selector switch. When 
gate CRll is conducting, both biases are ap
proximately the same. The difference is the 
voltage drop caused by the forward resist
ance of the diode. Since gate CRll is for
ward-biased, it will conduct, allowing the 
500-kc signal to pass and be coupled by 
capacitors C27 and C30 to the bases of ampli
fiers Q6 and Q7, respectively. Operating 
voltage for amplifier Q6 is developed from the 
positive 20 vdc applied to voltage divider R57, 
R5 8 and emitter resistor R5 9 from the Mode 
Selector switch on the front panel. The ampli
fied 500-kc output from amplifier Q6 is de
veloped across the tuned tank. circuit consisting 
of capacitor C28 and the primary of transformer 
T3. The 500-kc signal is coupled to balanced 
modulator 2A2A1Al by transformer T3. Oper
ating voltage for amplifier Q7 is developed 
from the positive 2 0 vdc applied to voltage 

20V 
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20V 
X MIT 

20V 
USB,AM,F5K, ISB 
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C25fl 
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• l 
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Figure 4-9. 500 KC Amplifiers, Simplified Schematic Diagram 
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vider R60, R61, and emitter resistor R62 
·om the Mode Selector switch on the front 
mel. The amplified 500-kc output from am
.ifier Q7 is developed across the tuned tank 
.rcuit consisting of capacitor C31 and the 
~imary of transformer T4. The 500-kc signal 
; coupled to balanced modulator 2Z2A1A2 by 
·ansformer T4. · 

66. USB, AM. FSK Operation. When the 
ode Selector switch on the front panel is set 
the USB, AM, or FSK position, the positive 

' vdc operating voltage for Q7 is removed. 
1e remaining circuits function as described 
paragraph 4 -65. 

67. LSB Operation. When the Mode Se
:!tor switch on the front panel is set at the 
m position, the positive 20 vdc operating 
ltage for amplifier Q6 is removed. The re
:tining circuits function as described in 
ragraph 4-65. 

68. CW Operation. When the Mode Selector 
•itch on the front panel is set at the CW posi
m, the operating voltage for the amplifiers 
d the anode bias for gate CR11 is removed. 
1e 10 vdc cathode bias on CRll is still ap
ed. Therefore. CRll will be reverse-
I.Sed. 

69. oOO KC AJviPUFIER, TEST DATA. 
rtinent references and applicable test data 
~ the 500 kc amplifier circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
arne, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
sembly, Servicing Block Diagram, Figure 
72. 

c. Transmitter Mode Selector Electronic 
sembly, Schematic Diagram, Figure 5-6. 

d. Transmitter Mode Selector Electronic 
sembly, Adjustments, Paragraph 5-28. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(~ Electronic Multimeter, CCV0-91CA. 

(3) Multimeter, AN/PSM-4. 

(4) Cable Assembly, Wl and W7. 

w 

(5) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

f. 500 KC Amplifiers/Gates and Sidetone 
Oscillator/Gates, Component and Test Point 
Location, Figure 5-38. 

4-70. BALANCED MODULATOR, FUNC
TIONAL CIRCUIT DESCRIPTION. The bal
anced modulator (figure 4-10) consists of a 
balanced resistive input network (R21, R22, 
R23, R24, R25), diode bridge (R27, CR5; R29, 
CR6; R28, CR7; R30, CR8), and a balanced 
reactive output network (C13, C14, C15, Cl6, 
C17, R31, R32, R33, R34, and the primary 
of T2). There are two balanced modulator 
circuits used; Al and A2 (figure 5-6). These 
circuits, which form a part of Transmitter 
Mode Selector Electronic Assembly 2A2Al, 
modulate the 500-kc if. carrier with the de
sired intelligence. A balanced modulator is 
a device for obtaining the sideband compo
nents of modulation without passing the 
carrier. Balanced modulator Al is used 
during the USB, AM, and FSK modes of oper
ation. Balanced modulator A2 is used during 
the LSB mode of operation. Both balanced 
modulators are used during the ISB mode of 
operation. The following paragraphs describe 
the operation of the balanced modulator circuit 
in detail. 

4-71. The 500-kc output from 500 kc amplifier 
A4Q6 is applied to the center of the balanced 
resistive input network. Balancing resistor 
R23 is adjusted to compensate for the tolerance 
of fixed resistors R21, R22, R24, and R25. 
Proper adjustment of resistor R23 insures that 
the resistance from the center to either side of 
the r~sistive input network will be equal (bal
anced). The output from this network is ap
plied to one side of the diode bridge and the 
intelligence is applied to the other side. Each 
arm of the diode bridge has a 100-ohm preci
sion resistor in series with the respective 
diode. Since the forward resistance of the 
diode is small, the resistance of each arm 
will be effectively 100 ohms, thereby balancing 
the bridge. The audio voltage across the 
bridge varies in frequency and amplitude. 
When the instantaneous polarity of the audio 
signal is positive, diode CR6 conducts; when 
the audio signal goes instantaneously negative, 
diode CR5 conducts. Therefore, the output 
from the diode bridge will consist of two side
bands with a suppressed carrier. The two 
sidebands are coupled to the primary of trans-
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Simplified Schematic Diagram 
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former T2 by capacitors C16 and C17. Re
sistors R31, R32, R33, and R34 provide 
resistive balance from the center to either 
side of the output of the balanced modulator 
circuit. Capacitors C13, C14, and C15 tune 
the primary of transformer T2. Balancing 
resistor R23 and tuning capacitor Cl5 provide 
resistive and reactive balance in the balanced 
modulator circuit, insuring a high degree of 
carrier suppression. Transformer T2 couples 
the double sideband signal to isolation ampli
fier A3Q2. Resistor A3R35 is the terminating 
resistor for transformer T2. 

4-72. Balanced n;todulator A2 is identical to 
balanced modulator Al. The 500-kc signal is 
applied to balanced modulator A2 from 500 kc 
amplifier A4Q7. The output from balanced 
modulator A2 is developed acro;;s transformer 
Tl, which also couples it to isolation amplifier 
A3Ql. Resistor A3R15 is a damping resistor 
for transformer Tl. 

4-73. BALANCED MODULATOR, TEST 
DATA. Pertinent references and applicable 
test data for the balanced modulators are as 
follows: 

a. Radio Transmitter T-827/l:.JRT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
Assembly, Servicing Block Diagram, Figure 
4-72. 

c. Transmitter Mode Selector Electronic 
Assembly, Schematic Diagram, Figure 5-6. 

20V 
USB, AM, 
FSK, ISS 

R37 

--

c•q-=1 

d. Transmitter Mode Selector Electronic 
Assembly, Adjustments, Paragraph 5-11. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Audio Signal Generator, 
AN/URM-127. 

(3) Electronic Multimeter, CCV0-91CA. 

(4) Analyzer Test Set, TS-1379/U. 

(5) Cable Assembly, Wl and W7. 

(6) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

f. Balanced Modulator, Component and 
Test Point Location, Figure 5-35. 

g. Balanced Modulator, Component and 
Test Point Location, Figure 5-36. 

h. Transmitter Mode Selector Electronic 
Assembly, Right Side View, Component and 
Test Point Location, Figure 5-33. 

4-74. ISOLATION AMPLIFIER/FILTER, 
FUNCTIONAL CIRCUIT DESCRIPTION. The 
isolation amplifier/filter (figure 4-11) con
sists of an isolation amplifier (Q2) and a filter 
(FL2). A similar circuit (Ql and FL1) is also 
used (figure 5-6). These circuits, which form 
a part of Transmitter Mode Selector Elec
tronic Assembly 2A2Al, isolate the balanced 
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DOUBLE LF.OUTPUT TO 
SIOEBAND ' TP

3 I C21 D Cll TRANSMITTER l.F. 
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-= I 
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MODULATOR AI I B FL2 R41 ASSEMBLY (2A2AI2) R36 -= R40 USB 

Q2 FILTER 
ISOLATION 
AMPLIFIER 

'----.....1 E 
-= 

NOTE: 
(P/0 A3) REF. OESIG. PREFIX 2A2AI. 

Figure 4-11. Isolation Amplifier/Filter, Simplified Schematic Diagram 
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modulator from the filter, provide amplifica
tion for the output of the balanced modulator, 
filter the undesired sideband from the double 
sideband output from the balanced modulator, 
and provide additional suppression of the 
500-kc carrier. The carrier should be 50-db 
below the desired sideband· at the output of the 
filter. Isolation amplifier Q2 and filter FL2 
are used during the FSK, USB, and AM modes 
of operation. Isolation amplifier Ql and filter 
FLl are used during the LSB mode of opera
tion. Both amplifiers and filters are used 
during the ISB mode of operation. The follow
ing paragraphs describe the operation of the 
isolation amplifier/filter ciz:cuit in detail. 

4-75. The output from balanced modulator A1 
is coupled to the base of isolation amplifier Q2 
by capacitor C18. Operating voltage for am
plifier Q2 is developed from the 20 vdc applied 
to voltage divider R36, R37 and emitter re
sistor R38 by the Mode Selector switch on the 
front panel (USB, ISB, AM, and FSK positions). 
Unbypassed emitter resistor R39 provides a 
small amount of degeneration to improve the 
stability of the circuit. Isolation amplifier Q2 
provides amplification for the double sideband 
output from the balanced modulator. This am
plification is required because of the insertion 
loss of the filter. The output from isolation 
amplifier Q2 is coupled to the input of filter 
FL2 by ·capacitor C21. 

4-76. Filter FL2 is a mechanical filter that 
passes only the upper sideband portion of the 
double sideband output of isolation amplifier 
Q2. During FSK operation, the square wave 
used to modulate. the 500-kc carrier is filtered 
so tflat only that portion of the if. that is mod
ulated by the fundamental frequency of the 
square wave passes. Coupler capacitor C21 
is selected to provide a 500-kc series resonant 
input circuit for the filter. 

4-77. Isolation amplifier Ql (figure 5-6) is 
identical to isolation amplifier Q2. The oper
ating voltage for Q1 is only applied during LSB 
or ISB modes of operation. The 500-kc if. 
output from balanced modulator A2 is applied 
to isolation amplifier Q1, which provides the 
amplification required to drive filter FLl. 
Filter FtL1 passes only the lower sideband 
portion of the double sideband output from 
isolation amplifier Ql. The output from filter 
FLl or FL2, or from both filters, is coupled 
to the if. amplifiers in Transmitter IF. Ampli
fier Electronic assembly 2A2A12 by capacitor 

4-24 

Cll. Resistor R41 provides the necessary 
resistive termination for the two filters. 

4-78. ISOLATION AMPLIFIER/FILTER, 
TEST DATA. Pertinent references and appli
cable test data for the isolation amplifier /filter 
circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
Assembly, Servicing Block Diagram, Figure 
4-72. 

c. Transmitter Mode Selector Electronic 
Assembly, Schematic Diagram, Figure 5-6. 

d. Required Test Equipment. 

(1) RF Signal Generator, CAQI-606A. 

(2) Audio Signal Generator, AN/ 
URM-127. 

(3) Analyzer Test Set, TS-1379/U. 

(4) Multimeter, A.l'f/PSM-4. 

(5) Cable Assembly, Wl. 

(6) Common Electronic Circuits Test 
Set, TS-21,35/WRC-1. 

e. Isolation Amplifiers, Component and 
Test Point Location, Figure 5-37. 

f. Transmitter Mode Selector Electronic 
Assembly, Right Side View~ Component and 
Test P_oint Location, Figure 5-33. 

4-79. PEAK POWER CONTROLLED IF. AM
PLIFIER, FUNCTIONAL CIRCUIT DESCRIP
TION. The peak power controlled if. amplifier 
(figure 4-12) consists of an emitter follower 
(Q1) and an if. amplifier (Q2). These circuits, 
which form a part of Transmitter IF. Ampli
fier Electronic Assembly 2A2A12, prevent the 
peak power of the if. amplifier from exceed
ing a predetermined level and thereby limit 
the peak power of the AM-3007/URT. The 
following paragraphs describe the operation of 
this circuit in detail. 

4-80. The if. signal from the isolation ampli
fier /filter circuit in Transmitter Mode Selector 
Electronic Assembly 2A2Al is coupled through 
capacitor Cl to the base of if. amplifier Q2. 
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Figure 4-12. Peak Power Controlled IF. Amplifier, Simplified Schematic Diagram 

The base bias for if. amplifier Q2 is provided 
by 20 vdc applied to voltage divider R2, RlO, 
R12. Since resistor R12 is also in the emitter 
circuit of emitter follower Ql, any increase 
in the emitter current of emitter follower Ql 
increases the voltage across resistor R12. 

· This increases the base voltage on if. ampli
fier Q2, which decreases the forward bias 
from emitter to base of if. amplifier Q2, 
thereby decreasing the gain of the stage. 
Emitter current in emitter follower Ql will 
flow when the final power amplifier V2 in the 
AM-3007/URT draws grid current. This pro
duces a PPC output from the AM-3007/URT 
consisting of voltage pulses which are repre
sentative of final power amplifier V2 grid cur
rent. These pulses are applied to the base of 
emitter follower Ql, forward-biasing it and 
causing emitter current pulses to charge 
capacitor C 3. This action raises the voltage 

, level on the base of if. amplifier Q2, decreas
ing its forward bias, and therefore the gain of 
the stage. The output from if. amplifier Q2 is 
developed across a 500-kc tuned circuit con
sisting of the primary of transformer Tl and 
capacitor C5. 

ORIGINAL 

4-81. When the T-827/URT is operating in the 
compatible AM or CW mode, a 500-kc carrier 
signal from the carrier re-insertion circuits 
in Transmitter Mode Selector Electronic 
Assembly 2A2Al is re-inserted into the if. 
signal at the collector of if. amplifier Q2. The 
pilot carrier, when used, is also applied to the 
collector of if. amplifier Q2 for re-insertion. 

4-82. PEAK POWER CONTROLLED IF. 
AMPLIFIER, TEST DATA. Pertinent refer
ences and applicable test data for the peak 
power controlled if. amplifier circuit are as 
follows: 

a. Radio Transmitter T -827 /URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter IF. Amplifier Electronic 
Assembly, Servicing Block Diagram, Figure 
4-73. 

c. Transmitter IF. Amplifier Electronic 
Assembly, Schematic Diagram, Figure 5-18. 
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d. Transmitter IF. Amplifier Electronic 
Assembly 2A2Al2, Adjustments, Paragraph 
)-22. 

e. Required Test Equipment: 

(1) Multimeter, AN/PSM-4. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Cable Assembly, W2. 

(4) Common Electronic Circuits Test 
3et, TS-2135/WRC-1. 

f. Transmitter IF. Amplifier, Component 
md Test Point Location, Figure 5-114. 

i-83. AVERAGE POWER CONTROLLED IF. 
\MPLIFIER, FUNCTIONAL CIRCUIT DE
SCRIPTION. The average power controlled if. 
~mplifier (figure 4-13) consists of emitter 
.)llower (Q4) and an if. amplifier (Q3). These 
ircuits, which form a part of Transmitter IF. 
.mplifier Electronic Assembly 2A2A12, con-

trol the amplitude of the 500-kc if. signal in 
accordance with the average power of the out
put signal of RF Amplifier AM-3007/URT. The 
following paragraphs describe the operation of 
this circuit in detail. 

4-84. The if. signal from peak power con
trolled if. amplifier Q2 is applied to the base 
of if. amplifier Q3 through transformer T 1. 
The base bias for if. amplifier Q2 is provided 
by 20 vdc applied to voltage divider R6, R15, 
R13, R17. The bias may be manually adjusted 
with potentiometer R15. The APC input signal 
is a de level which is dependent upon the 
average power output from the AM-3007/ 
URT. This level, applied to the base of 
emitter follower Q4, will forward-bias the 
is a d-e level which is dependent upon the 
average power output from RF Amplifier AM-
3007/URT. This level, applied to the base of 
emitter follower Q4, will forward-bias the 
transistor, causing emitter current to flow 
through resistor R14. The APC input signal 
will not affect if. amplifier Q3 until the magni
tude of the signal is sufficient to cause enough 
emitter current to flow through resistor R14 
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Figure 4-13. Average Power co·ntrolled IF. Amplifier, Simplified Schematic Diagram 
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so that the voltage across resistor R 14 will 
exceed the voltage across resistor R17. This 
condition will forward-bias diode CRl, causing 

. the voltage across resistor R17 to rise to 
nearly the same level as the voltage across 
resistor Rl4. Raising the voltage across re
sistor R 17 causes. the base bias voltage on if. 
amplifier Q3 to rise, .thereby reducing the 
base-to-emitter forward bias, resulting in a 
decrease in gain for the stage. The output 
from if. amplifier Q3 is developed across the 
500-kc tuned circuit consisting of the primary 
of transformer T2 and capacitor C8. 

4-85. AVERAGE POWER CONTROLLED IF. 
AMPUFIER, TEST DATA. Pertinent refer
ences and applicable test data for the average 
power controlled if. amplifier circuit are as 
follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter IF. Amplifier Electronic 
Assembly, Servicing Block Diagram, Figure 
4-73. 

c. Transmitter IF. Amplifier Electronic 
Assembly, Schematic Diagram, Figure 5-18. 
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2A2AI2 

R25 
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lR34 

d. Transmitter IF. Amplifier Electronic 
Assembly 2A2A12, Adjustment, Paragraph 
5-22 . 

e. Required Test Equipment: 

(1) Multimeter, AN/PSM-4. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Cable Assembly, W2. 

(4) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

f. Transmitter IF. Amplifier, Component 
and Test Point Location, Figure 5-114. 

4-86. LOW FREQUENCY MIXER, FUNC
TIONAL CffiCUIT DESCRIPTION. The low 
frequency mixer (figure 4- 14) consists of the 
first transmitter mixer (Q5) and an emitter 
follower (Q7). These circuits, which form a 
part of RF Translator Electronic Subassembly 
2A2A6A6 mix the 500-kc if. signal from the 
average power controlled if. amplifier in 
Transmitter IF. Amplifier Electronic Assem
bly 2A2Al2 with the 1 and 10-kc injection from 
1 and 10 kc output and blanker circuit 
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Figure 4-14. Low Frequency Mixer, Simplified Schema. J Diagram 
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2A2A6A3A3, producing a second if. frequency 
between 2. 8 and 2. 9 me. The following para
graphs describe the operation of this circuit 
in detail. 

4-87. The 1 and 10-kc injection signal is 
coupled through capacitor C26 to the base of 
emitter follower Q7. The base bias for emit
ter follower Q7 is produced from the 20 vdc 
applied to voltage divider R25, R23, R24. The 
emitter follower isolates the 1 and 10 kc output 
and blanker circuit from first transmitter 
mixer Q5 and provides a low impedance source 
to the emitter circuit of the mixer. The 1 and 
10-injection signal covers the range of 3. 301 
to 3. 400 me in 1 kc steps. · The output from 
emitter follower Q7 is coupled through ca
pacitor C28 and resistor R38 to the emitter of 
first transmitter mixer Q5. The 500-kc if. 
input signal is coupled through capacitor C40 
to the base of first transmitter mixer Q5. The 
base bias for first transmitter mixer Q5 is 
provided by 20 vdc applied to voltage divider 
R34, R36, R37. Filter FL3, which has a 
bandwidth from 2. 8 to 2. 9 me, is in the output 
circuit of first transmitter mixer Q5. This 
filter will reject all the products from the 
mixer except the desired difference frequency. 
Inductors L4 and L5 decouple the 10-vdc line. 
Diode CR6 is forward-biased through resistor 
R40, inductor L4, and filter FL3. The output 
from filter FL3 passes through diode CR6 and 
is coupled through capacitor C45 to the mid 
frequency mixer circuit. Resistor R41 sup
plies the a-c load required for filter FL3. 
Capacitor C15 de isolates resistor R41. 

4-88. LOW FREQUENCY .MIXER, TEST 
DATA.· Pertinent references and applicable 
test data for the low frequency mixer are as 
follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. RF Translator Electronic Subassem
bly, Servicing Block Diagram, Figure 4-74. 

c. RF Translator Electronic Subassem
bly, Schematic Diagram, Figure 5-15. 

d. RF Translator, Component and Test 
Point I.ocation, Figure 5-110. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

4-28 

(2) Translator/Synthesizer Test Set, 
TS-2134/WRC-1. 

(3) Heterodyne Voltmeter, Bruel and 
Kjaer, 2005. 

(4) Multimeter, AN/PSM-4. 

f. Refer to paragraph 3-36 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700 for low 
frequency mixer adjustment procedures. 

4-89. MID FREQUENCY MIXER, FUNC
TIONAL CIRCUIT DESCRIPTION. The mid 
frequency mixer (figure 4-15) consists of the 
second transmitter mixer (Q4) and two emitter 
followers (Q1 and Q9). These circuits, which 
form a part of RF Translator Electronic Sub
assembly 2A2A6A6, mix the signal from the 
low frequency mixer with the 100-kc injection 
from hi-band/lo-band mixer/amplifier in 100 
KC Synthesizer Electronic Subassembly 
2A2A6A2. The following paragraphs describe 
the operation of this circuit in detail. 

4-90. The 100-kc mixing frequencies signal is 
coupled by capacitor C23 to the base of emitter 
follower Q9. The base bias for emitter fol
lower Q9 is provided by 20 vdc applied to volt
age divider R14, R15, R17. The emitter 
foilower isolates the hi-band/lo-band mixer; 
amplifier circuit from second transmitter 
mixer Q4 and provides a low impedance source 
to the mixer. The frequency of the 100-kc 
mixing frequencies signal is in 100-kc steps 
between 22. 4 to 23.3 me or 32.4 to 33. 3 mc 1 

depending on the potential on the hi/lo band 
control line. The output from emitter follower 
Q9 is coupled through capacitor C24 andre
sistor R46 to the emitter of second trans
mitter mixer Q4. The input from the low 
frequency mixer (2. 8 to 2. 9 me) is applied to 
the base of second transmitter mixer Q4. The 
base bias for second transmitter mixer Q4 is 
provided by 20 vdc applied to voltage divider 
R44, R43, R42. The output circuit of second 
transmitter mixer Q4 consists of 20 me filter 
FL1 and 30 me filter FL2; each has a band
width of 1 me (19. 5 to 20. 5 me and 29. 5 to 
3 0. 5 me, respectively). When the hi/lo band 
control line is at ground potential (as deter
mined by the code generator), diode CR7 is 
forward-biased by the 10 vdc applied through 
inductor L3 and resistor R50. Diode CR2 is 
also forward -biased by 10 vdc applied through 
inductor L2 and resistor R49. In this condi
tion, the output from the second transmitter 
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mixer is coupled through capacitor C12 to 30 
me filter FL2, where all mixing products 
except the desired difference frequency are 
rejected. The output from 30 me filter FL2 
is coupled through capacitor C10 to the base 
of emitter follower Ql since diode CR1 is 
forward-biased by 20 vdc applied through re
sistor R2 and i.D.ductor L2. When the hi/lo 
band control line is at 20 vdc, diode CR4 is 
forward -biased by 20 vdc applied through 
inductor L1 and resistor R47. Diode CR3 is 
also forward-biased by 20 vdc applied through 
inductor L1 and resistor R48. In this condi
tion, the output from the second transmitter 
mixer is coupled through capacitor Cll to 20 
me filter FLl, where all mixing products 
except the desired difference frequency are 
rejected. The output from 20 me filter FLl 
is coupled through capacitor C9 to the base of 
emitter follower Q 1 since diode CR 1 is forward
biased by 20 vdc applied through resistor 
R2. Resistor R3 supplies the ac load that is 
required by filters FL1 and FL2. Capacitor 
C2 de isolates resistor R3. The output from 
emitter follower Q1 is coupled through capaci
tor C1 to the high frequency mixer in RF 
Amplifier Electronic Assembly 2A2A4. 

4-91. MID FREQUENCY MIXER TEST DATA. 
Pertinent references and applicable test data 
for the mid frequency mixer are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. RF Translator Electronic Subassembly 
Servicing Block Diagram, Figure 4-74. 

c. RF Translator Electronic Subassembly 
'3chematic Diagram, Figure 5-15. 

d. RF Translator, Component and Test 
Point Location, Figure 5-39. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Translator/Synthesizer Test Set, 
TS-2134/WRC-1. 

(3) Multimeter, AN/PSM-4. 

4-92. IITGH FREQUENCY MIXER/AMPLIFIER, 
FUNCTIONAL DESCRI.Pl'ION. The high fre
quency mixer/ amplifier (figure 4-16) consists 
of an amplifier (2A2A4A38Q1), a mixer 
(2A2A4A38Q2), and an emitter follower 
(2A2A6A6A1Q8). These circuits, which form 
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a part of RF Amplifier Electronic Assembly 
2A2A4 and RF Translator Electronic Sub
Assembly 2A2A6A6, mix the signal from the 
mid frequency mixer circuit with the me 
injection from the me oscillator circuit in l 
MC Synthesizer Electronic Subassembly 
2A2 A6Al. The following paragraphs describe 
the operation of this circuit in detail. 

4-93. The reference designator prefix for 
the components named in this paragraph is 
2A2A6A6A1, unless otherwise noted. The me 
mixing frequencies signal is coupled through 
capacitor C21 to the base of emitter follower 
Q8. Resistor R55 is the load for the me mix
ing frequencies. Base bias is provided by 20 
vdc applied to voltage divider Rl 0, Rll, Rl3. 
The emitter follower isolates the me oscil
lator circuit (2A2A6A1Al) from mixer 
2A2A4A38Q2 and provides a low impedance 
source for the emitter circuit of the mixer. 
The me mixing frequencies signal consists 
of a frequency in the 2. 5 to 23. 5 -me range. 
The output from emitter follower Q8 is cou
pled through capacitors C7 and 2A2A4A38C4 
to the base of mixer 2A2A4A38Q2. 

4-94. The reference designator prefix for 
the components named in this paragraph is 
2A2A4A38, unless otherwise noted. The input 
signal from the mid frequency mixer circuit 
is coupled to the base of amplifier Ql by ca
pacitor C1. Base bias is provided by 20 vdc 
applied to voltage divider R2, R3. The output 
from amplifier Ql is coupled to the base of 
mixer Q2 by capacitor C3. The me injection 
signal and the signal from amplifier Ql are 
subtractively mixed and applied to the rf 
amplifier Vl circuit. The base bias is pro
vided by 20 vdc applied to voltage divider R7, 
RB. 

4-95. IITGH FREQUENCY MIXER, TEST 
DATA. Pertinent references for the high fre
quency mixer are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. RF Amplifier Electronic Assembly, 
Servicing Block Diagram, Figure 4-75. 

c. RF Translator Electronic Subassembly, 
Servicing Block Diagram, Figure 4-74. 

d. RF Amplifier Electronic Assembly, 
Schematic Diagram, Figure 5-8. 

e. RF Translator Electronic Subassembly, 
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Figure 4-16. High Frequency Mixer, Simplified Schematic Diagram 

Schematic Diagram, Figure 5-15. 

f. High Frequency Mixer/ Amplifier, Com
ponent and Test Point Location, Figure 5-74. 

g. RF Translator, Component and Test 
Point Location, Figure 5-39. 

h. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Translator/Synthesizer Test Set, 
TS-2134/WRC -1. 

(3) Heterodyne Voltmeter, Bruel and 
Kj aer, 2tl03. 

(4) Multimeter, AN/PSM-4. 

i. Refer to paragraph 3-36 in Technical 
:vtanual for Repair of AN/WRC-1 and R-1051/ 
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URR 2N Modules, NAVSHIPS 95700 for high 
frequency mixer adjustment procedures. 

4-96. -RF AMPLIFIER Vl, FUNCTION 
CIRCUIT DESCRIPTION. RF Amplifier Vl 
(figure 4-17), which forms a part of RF Am
plifier Electronic Assembly 2A2A4, amplifies 
the rf signal from the high frequency mixer/ 
amplifier circuit for application to rf amplifier 
V2. The following paragraphs describe the 
operation of this circuit in detail. 

4-97. The signal from the high frequency 
mixer/amplifier circuit passes through con
tacts 2 and 5 of relay A38Kl and is applied to 
the secondary of transformer Tl in the meg::l
cycle assembly. The megacycle assembly is 
made up of a double-tuned circuit ---ith capacity 
coupling. The secondary of tranc -)rmer Tl 
forms part of a parallel tuned • _, ~uit. The 
other part consists of capacito"- C:2 in series 
with a capacitance network composed of 

ORIGINAL 
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capacitors C19 and C20 and the capacitors 
on circuit board assemblies A30 and A31. 
The signal is coupled from transformer Tl 
to inductor T2 by capacitor Cl. Inductor T2 
forms part of a parallel tuned circuit. 
The other part consists of capacitor C3 in 
series with a capacitance network composed 
of capacitors C8 ~d C9 and the capacitors 
on circuit board assemblies A32 and A33. 

4-98. A separate megacycle assembly (A2 
through A29) is automatically switched into 
the circuit for each setting of the front panel 
MCS controls (2 through 29 me). The values 
of the components of these assemblies are 
shown in chart C .on figure 5-8. For each of 
the ten settings of the 100 kc (KCS) control, 
different combinations of capacitors on the 
A30 and A33 assemblies (Cl through C9 and 
C10 through C19, respectively) are switched 
into the circuit. The values of these compo
nents are shown in chart Bon figure 5-8. 
Also, for each of the ten settings of the 10 kc 
(KCS) control, different capacitors on assem
blies A31 and A32 (C1 through C9) are switched 
into the circuit. The values of these compo
nents are shown in chart A on figure 5-8. 

4-99. From the megacycle assembly, the 
signal passes through parasitic suppressor 
FLl-and is coupled through capacitor C1 to the 
control grid of rf amplifier V1. Screen volt
age (110 vdc) for rf amplifier Vl is applied 
through decoupling resistor A1R4. Plate 
voltage (110 vdc) for rf amplifier V1 is applied 
through decoupling resistor A1R4 and trans
former T3. The cathode bias for rf amplifier 
Vl is developed across resistors R2 and A1R3. 

4-100. The output circuit for rf amplifier V1 
consists of inductor T3 and capacitor C4 in 
series with a capacitance network comprised 
of capacitors C 11 and C 12 and the capacitors 
on circuit board assemblies A34 and A35. 
These components form a parallel tuned ci.r
cuit. See paragraph 4-96 for a discussion of 
this tuned circuit, except note that the 100 kc 
capacitors are located on assembly A34 and 
the 10 kc capacitors are located on assembly 
A35. 

4-101. When transmit/receive relay 2A2K3 is 
de-energized (receive mode), the negative 
lead of capacitor 2A2A8C7 is connected through 
resistor 2A2A8R13 and through contacts 13 ancl. 
6 of the relay to ground. When transmit/re
ceive relay 2A2K3 is energized (transmit 
mode), the negative leac! of capacitor 
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2A2A8C7 is connected through resistor 
2A2A8R13 and through contacts 13 and 5 of the 
relay to -30 vdc. At the instant of energizing, 
capacitor 2A2A8C7 will present a short circuit 
(due to the fact there was no previous charge); 
therefore, the -30 vdc will be applied through 
voltage divider A1Rl, AlR2 and resistor Rl 
to the grid of rf amplifier V 1, which cuts off 
the stage. As the charge on capacitor 
2A2A8C7 builds up through resistors 
2A2A8R12 and 2A2A8R13, the de voltage on 
the grid of rf amplifier V1 will approach zero, 
thereby permitting the stage to function. The 
reason for this action is that the controlled 
build up of excitation to the AM-3007/URT 
matches the response_ time of the system feed
back loop controlling transmitted power and 
thereby prevents large bursts of output at the 
first instant of transmit operation. 

4-102. The signal, after being amplified by rf 
amplifier V1, is applied to the second rf am
plifier V2 circuit. 

4-103. RF AMPLIFIER Vl, TEST DATA. 
Pertinent references and applicable test data 
for rf amplifier V1 are as follows: 

a. Radio Transmitter T-827/URT, Main 
Fra...'!le, Schematicpiagram, Figure 5-5. 

b. RF Amplifier Electronic Assembly, 
Servicing Block Diagram, Figure 4-75. 

c. RF Amplifier Electronic Assembly, 
Schematic Diagram, Figure 5-8. 

d. RF Amplifier Bias Circuit Board, 
Component Location, Figure 5-45. 

e. Megacycle Assemblies (2A2A4A2 through 
2A2A4A29), Component Location, Figures 
5-47 through 5-62. 

f. 100 KC Rotor Assembly 2A2A4A30, 
Component Location, Figure 5-66. 

g. 10 KC Rotor Assembly 2A2A4A31, 
Component Location, Figure 5-64. 

h. 10 KC Rotor Assembly 2A2A4A32, 
Component Location, Figure 5-64. 

i. 100 KC Rotor Assembly 2A2A4A33, 
Component Location, Figure 5-65. 

j. 100 KC Rotor Assembly 2A2A4A:34, 
Compone!1t Location, Figure 5-68. 
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k. 10 KC Rotor Assembly 2A2A4A35, 
Component Location, Figure 5 -64. 

1. ·Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Amplifier Test Set, TS-2132/WRC-1. 

(4) Electronic Multimeter, AN/USM-116. 

(5) Multimeter, AN/PSM-4. 

m .. Refer to paragraph 1:.17 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700, for rf 
amplifier V1 megacycle assembly adjustments. 

4-104. RF AMPLIFIER V2, FUNCTIONAL 
CffiCUIT DESCRIPTION. RF amplifier V2 
circuit (figure 4-18), which forms a part of 
RF Amplifier Electronic Assembly 2A2A4, 
amplifies the rf signal from rf amplifier Vl 
to a level suitable for driving the AM-3007 / 
URT. The following paragraphs describe the 
operation of this circuit in detail. 

4-105. The signal from rf amplifier V1 is 
coupled through capacitor CS, passes through 
parasitic suppressor FL2, and is applied to the 
controi' grid of rf amplifier V2. Screen volt
age (110 vdc) for rf amplifier V2 is applied 
through de coupling resistor A1R6. Plate 
voltage (110 vdc) for rf amplifier V2 is applied 
through decoupling resistor A1R6, the pri
mary rf transformer T4, and parasitic sup
pressor FL3. Capacitor C7 is an RF bypass. 
The cathode bias for rf amplifier V2 is devel
oped across resistor A1R5. The output cir
cuit for rf amplifier V2 consists of transformer 
T4 and capacitor C5 in series with a capaci
tance network comprised of capacitors C13 
and C14 and the capacitors on circuit board 
assemblies A37 and A36. These components 
form a parallel tuned circuit. See paragraph 
4-98 for a discussion of this tuned circuit, 
except note that the 100 kc capacitors are 
located on assembly A37 and the 10 kc capaci
tors are located on assembly A36. 

4-106 . .,The rf signal, amplified by rf ampli
fier V2, is applied to RF Amplifier AM-
3007/URT. 
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4-107. RF AMPLIFIER V2, TEST DATA. 
Pertinent references for the rf amplifier V2 
circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. RF Amplifier Electronic Assembly, 
Servicing Block Diagram, Figure 4-75. 

c. RF Amplifier Electronic Assembly, 
Schematic Diagram, Figure 5-8. 

d. RF Amplifier Bias Circuit Board, 
Component Location, Figure 5-45. 

e. Megacycle Assemblies (2A2A4A2 
through 2A2A4A29), Component Location, 
Figures 5-47 through 5-62. 

f. 10 KC Rotor Assembly 2A2A4A36, 
Component Location, Figure 5-66. 

g. 100 KC Rotor Assembly 2A2A4A37, 
Component Location, Figure 5-67. 

h. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Amplifier Test Set, TS-2132/WRC-1. 

(4) Electronic Multimeter, AN/USM-116. 

(5) Multimeter, AN/PSM-4. 

i. Refer to paragraph 1-17 in Technical 
Manu:ll for Repair of AN/WRC -1 and R-1 051/ 
URR 2N Modules, NAVSHIPS 95700, for rf 
amplifier V2 megacycle assembly adjustments. 

4-108. TTY MARK GENERATOR AND LINE 
ISOLATION OSCILLATOR, FUNCTIONAL 
CIRCUIT DESCRIPTION. The TTY mark gen
erat;r and line isolation oscillator (figure 4-19) 
consists of a modified Colpitts oscillator (Ql) 
and an input polarity protection diode (CR 1). 
This circuit, which forms a part of FSK Tone 
Generator Electronic Assembly 2A2A9, pro
vides a burst of frequency representative of 
the presence of a "mark" at the input termin-
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Figure 4-20. TTY Pulse Generator, Simplified Schematic Diagram 

4-114. When a "mark" is applied to the input, 
the a-c output from the TTY mark generator 
and line isolation oscillator is coupled to diodes 
CR3 and CR4 by transformer T1. Regardless 
of signal polarity, the signal is rectified by 
either diode CR3 or CR4, and the resulting de 
voltage is developed across resistor R5. Capac
itor C3 smoothes the rectified voltage output 
from diode CR3 or CR4. The voltage developed 
across resistor R5 is applied to voltage divider. 
R28, R7, which develops the base bias for 
switch Q2. With this voltage on the base of 
switch Q2, it is forward-biased and conducts, 
effectively placing ground on one side of res is
tor R12. This ground parallels resistors R12 
and R13, and the resulting change in the dis
charge time constant for capacitor C5 shifts 
the repetition rate of relaxation oscillator Q3, 
Q4 to 5950 pps. As soon as the "mark" is re
moved from the base of transistor Q2, the fre
quency of oscillator Q3, Q4 returns to the 
"space" repetition rate of 4250 pps. 

4-115. With switch Sl in the 2000-cps posi
tion, the "space" repetition rate of relaxa
tion oscillator Q3, Q4 is 3150 pps. When a 
"mark" is applied to the base of switch Q2, the 

CHANGE 1 

repetition rate is shifted to 4850 pps. When the 
"mark" is removed from the base of switch Q2, 
the repetition rate of relaxation oscillator Q3, 
Q4 returns to 3150 pps. The negative sawtooth 
pulses present at the collector of transistor Q4 
are coupled to the TTY frequency divider by 
capacitor C6. 

4-116. TTY PULSE GENERATOR, TEST 
DATA. Pertinent references and applicable 
test data for the TTY pulse generator are as 
follows: 

a. Radio Transmitter T -827 /URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. FSK Tone Generator Electronic Assem
bly, Schematic Diagram, Figure 5-17. 

c. FSK Tone Generator Electronic Assem
bly, Servicing Block Diagram, Figure 4-76. 

d. FSK Tone Generator, Component and 
Test Point Location, Figure 5-112. 

e. Required Test Equipment: 

(1) Oscilloscope, AN/USM-105A. 
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(2) Frequency Meter, CAQI-524D. 

(3) Multimeter, AN/PSM-4. 

(4) Cable Assembly, W9. 

(5) Common Electronic Circuits Test 
3et, TS-2135/WRC-1. 

f. FSK Tone Generator Electronic Assem
)ly, Adjustments, Paragraph 5-40. 

~-117. TTY FREQUENCY DIVIDER, FUNC
:'IONAL CffiCUIT DESCRIPTION. The TTY 

'requency divider (figure 4-21)·is a bistable 
nultivibrator consisting of two transistors 
Q5 and Q6). This circuit, which forms a part 
)f FSK Tone Generator Electronic Assembly 
~A2A9, divides the output from the TTY pulse 
;enerator by two, producing a series of pulses 
:aving a 50 per cent duty cycle. The 50 per 
:ent duty cycle is required to ensure that the 
;ven harmonics are not generated in the FSK 
:me output. The following paragraph describes 
:1e operation of the TTY frequency divider in 
etail. 

-118. The output from the TTY pulse genera-

+20V DC 
FSK 

tor is coupled to steering diodes CR7 and CR8 
by capacitor C6. Assuming that transistor Q6 
is turned on and transistor Q5 is turned off, 
the negative portion of the input pulse applied 
to the base of transistor Q6 (through diode CRB, 
resistor R24, and capacitor C8) will turn off 
transistor Q6. With transistor Q6 turned off, 
the voltage on the base of transistor Q5 becomes 
more positive, thus turning on transistor Q5. 
Capacitor C7 discharges through diodes CR7 
and CR6. When the next negative pulse is ap
plied, it is coupled through diode CR7, resistor 
R21, and capacitor C7 to the base of transistor 
Q5, turning the transistor off. Capacitor C8 
will now discharge through diodes CR8 and CR6. 
Therefore, transistor Q5 provides one output 
pulse for every two pulses applied to the input 
of the TTY frequency divider. The pulsed out
put at the collector of transistor Q5, which has 
a 50 per cent duty cycle, is coupled to the TTY 
pulse shaper by capacitor C11. Diode CR6 aids 
recovery of the circuit by providing a low re
sistance path through which capacitors C7 and 
C8 can discharge. The diode also prevents 
loading of the input pulses. 

4-119. TTY FREQT.JENCY DIVIDER, TEST 
DATA. Pertinent references and aoolicable 
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Figure 4-21. TTY Frequency Divider, Simplified Schematic Diagram 
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Figure 4-18. RF Amplifier V2, Simplified Schematic Diagram 

als. This circuit also provides line isolation 
between the external teletype equipment and 
FSK Tone Generator Electronic Assembly 
2A2A!J. The following paragraph describes 
the operation of the TTY mark generator and 
line isolation oscillator in detail. 

P/0 Sl 

FROM J4 ON 

4-109. The TTY mark generator and line iso
lation oscillator input is either a "space" (0 
rna) or a "mark" (no less than 5 rna). In order 
for this circuit to operate, the positive output 
from the teletype equipment must be connected 
to the anode of diode CRl. When a "mark" is 
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F1gure 4-19. TTY Mark Generator and Line Isolation Oscillator, Simplified Schematic Diagram 
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applied to the input of the TTY mark generator 
the voltage used to produce the "mark" is held 
at a constant 18-vdc level by zener diode CR2, 
which draws enough current to drop the re
maining applied voltage across resistor 
2A2A9Rl. When high TTY loop currents (up to 
75 rna) are required, for local operation, re
sistor 2A2R4 on the transmitter main frame 
must be shunted across the input terminals. 
For remote operation, resistor 4R1, in the 
J-1265/U, must be shunted across the input 
terminals. These two resistors enable the 
TTY loop to operate at the higher current 
levels. The regulated 18 vdc is applied to 
voltage divider network R2, R3 which develops 
the base bias voltage to turn· on modified 
Colpitts oscillator Q1. When a "mark" is 
applied, transistor Q 1 will turn on, allowing 
the tank circuit, which consists of capacitors 
C 1, C2, and the primary of transformer T 1 to 
oscillate at a 50-to 80-kc rate. This signal is 
coupled to the TTY pulse generator by trans
former Tl. The positive feedback (collector 
to emitter) required to sustain oscillation for 
the period during which a "mark" is present 
at the input terminals, is developed by voltage 
divider network C1, C2. When a "space" 
(0 rna) is present at the input to the TTY mark 
generator and isolation oscillator, transistor 
Q1 is turned off. 

4-110. TTY MARK GENERATOR AND LINE 
ISOLATION OSCILLATOR, TEST DATA. Per
tinent references and applicable test data for 
the TTY mark generator are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, . Schematic Diagram, Figure 5-5. 

b. FSK Tone Generator Electronic Assem
bly, Schematic Diagram, Figure 5-17. 

c. FSK Tone Generator Electronic Assem
bly Servicing Block Diagram, Figure 4-76. 

d. FSK Tone Generator, Component and 
Test Point Location, Figure 5-112. 

e. Required Test Equipment: 
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(1) Oscilloscope, AN/USM-105A. 

(2) Frequency Meter, CAQI-524D. 

" 
(3) Multimeter, AN/PSM-4. 

(4) Cable Assembly, W9. 

(5) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

4-111. TTY PULSE GENERATOR, FUNC
TIONAL CffiCUIT DESCRIPTION. The TTY 
pulse generator (figure 4-20) consists of a 
switch (Q2) and a relaxation oscillator (Q3, Q4~ 
This circuit, which forms a part of FSK Tone 
Generator Electronic Assembly 2A2A9, pro
duces two series of trigger pulses to the TTY 
frequency divider, the repetition rates of which 
are representative of either a "space" or a 
"mark". F.ach series is generated around a 
different discrete center frequency. The 
following paragrapns describe the operation of 
the TTY pulse generator in detail. 

4-112. The positive 20 vdc applied to the TTY 
pulse generator from the Mode Selector switch 
on the front panel is regulated to 18 vdc by 
Zener diode CR5, which draws enough current 
in addition to the load current to maintain a 
2-volt drop across resistor R6. Capacitor C4 
maintains a nearly constant charge, thereby 
providing additional regulation for the 18 vdc. 
Voltage divider R16, R17 develops the base 
bias for pulse generator Q3 from the regulated 
18 vdc output from Zener diode CR5. Voltage 
divider Rl4, R15 develops the base bias for 
pulse generator Q4 from the regulated 18 vdc 
output from zener diode CR5. 

4-113. With switch Sl in the 2550 cps 
position, relaxation oscillator Q3t Q4 is free
running at the "space" repetition rate of 4250 
pps. When transistor Q3 is conducting, trans
istor Q4 is also conducting, charging capaci
tor C5 until the voltage across it equals the 
base voltage of transistor Q3. At this time, 
transistor Q3 is back-biased and turns off. 
When transistor Q3 turns off, the base voltage 
on transistor Q4 will increase to the same level 
as the voltage on the emitter, turning it off. 
With both transistors Q3 and Q4 turned off, 
capacitor C5 discharges through resistors R 13 
and Rll. When the voltage across capacitor 
C5 decreases to less than the base voltage of 
transistor Q3, transistor Q3 will turn back on. 
When transistor Q3 turns back on, the voltage 
on the base of transistor Q4 will decrease to 
less than the emitter voltage, and it will turn 
on. The output at the collector of transistor 
Q4 is applied to the base of transistor Q3 
through voltage divider R17, R18. Therefore, 
this turn-on/turn-off procedure is sustained at 
the desired 4250-pps rate. 
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test data for the TTY frequency divider are as 
follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. FSK Tone Generator Electronic Assem
bly, Schematic Diagr.am, Figure 5-17. 

c. FSK Tone Generator Electronic Assem
bly, Servicing Block Diagram, Figure 4-76. 

d. FSK Tone Generator Electronic Assem
bly, Component and Test Point Location, 
Figure 5-112. 

e. Required Test Equipment: 

(1) Oscilloscope, AN/USM-105A. 

(2) Frequency Meter, CAQI-524D. 

(3) Multimeter, AN/PSM-4. 

(4) Cable Assembly, W9. 

(5) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

4-120. TTY PULSE SHAPER, FUNCTIONAL 

CffiCUIT DESCRIPTION. The TTY pulse 
shaper (figure 4-22) is a squaring amplifier 

·consisting of one transistor (Q7). This circuit, 
which forms a part of FSK Tone Generator As
sembly 2A2A9, shapes the pulsed output from 

the TTY frequency divider to form a good square 
wave output. The following paragraph describes 
the operation of the TTY pulse shaper in detail. 

4-121. When the output from the TTY frequen
cy divider is coupled to the base of squaring 
amplifier Q7 by capacitor C 11, amplifier Q7 
is driven into saturation, thus producing a 
square-wave output. The amplitude of the 
square wave is controlled by the setting of 
potentiometer R26. The base bias for squaring 
amplifier Q7 is applied from the TTY frequency 
square-wave output. The amplitude of the 
square wave is controlled by the setting of re
sistor R26. The base bias for squaring ampli
fier Q7 is applied from the TTY frequency 
divider through resistor R27. The square
wave output is coupled by capacitor C10 to the 
Mode Selector switch on the front panel. The 
square-wave output is applied through the Mode 
Selector switch to Transmitter Audio Amplifier 
Electronic Assembly 2A2A2, where it is ampli
fied and applied to balanced modulator Al in 
Mode Selector Electronic Assembly 2A2A1 to 
modulate the 500-kc carrier during the FSK 
mode of operation. The odd harmonics are 
eliminated from the FSK tone output by the 
sideband filter in the Transmitter Mode Selec
tor Electronic Assembly. 

-!-122. TTY PlTLSE SHAFER, TEST DATA. 
Pertinent references and applicable test data 
for the TTY pulse shaper are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 
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Figure 4-22. TTY Pulse Shaper, Simplified Schematic Diagram 
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b. FSK Tone Generator Electronic Assem
bly, Schematic Diagram, Figure 5-17. 

c. FSK Tone Generator Electronic Assem
bly, Servicing Block Diagram, Figure 4-76. 

d. FSK Tone Generator Electronic Assem
bly, Component and Test Point Location, 
Figure 5-112. 

e. Required Test Equipment: 

(1) Oscilloscope, AN/USM-105A. 

(2) Frequency Meter, CAQI-524D. 

(3) Multimeter, AN/PSM-4. 

(4) Cable Assembly, W9. 

(5) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

f. FSK Tone Generator Electronic Assem
bly, Adjustments, Paragraph 5-40. 

4-123. AUDIO AMPLIF1ERS, FUNCTIONAL 
CIRCUJT DESCRIPTION. The audio amplifiers 
(figure 4-23) consist oftwo audio amplification 
circuits (Ql and Q4), two emitter follower isola
tion stages (Q3 and Q5), and a speech compression 
circuit (T2, CR1, RV1, RV2, and Q2). These 
circuits~ which form apart of Transmitter Audio 
Amplifier Electronic Assemblies 2A2A2 and 
2A2A3, provide a constant usable audio input 
signal to the balanced modulator circuits. The 
speech compression circuit reduces the peak
to-average ratio of voice signals to maintain a 
constant'average percentage of modulation 
above 60 per cent. The emitter followers ar2 
used for isolation and impedance matching. 
The circuits of Transmitter Audio Amplifier 
Electronic Assembly 2A2A2 are used during 
the USB, AM, and FSK modes of operation. 
The circuits of Transmitter Audio Amplifier 
Electronic Assembly 2A2A3 are used during 
the LSB mode of operation. The circuits of 
both electronic assemblies are used during 
the ISB mode of operation. The following 
paragraphs describe the operation of these 
circuits in detail. 

4-124 ... The remote audio signals are applied 
to the primary of transformer Tl, which is a 
balanced (grounded center tap) or unbalanced 
(open center tap) 600-ohm line input. The 
local audio signals are applied to the secondary 
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of transformer Tl, which is an unbalanced in
put. Transformer T 1 couples the audio to 
potentiometer R 11, which establishes the level 
of the audio signals coupled to the base of am
plifier Ql by capacitor C2. The audio is also 
coupled to the USB LINE LEVEL meter switch 
or LSB LINE LEVEL meter switch for appli
cation to the corresponding meter amplifier 
circuit. The parallel-series combination of 
resistors R12, Rl, and Rll provides an ap
proximate 600-ohm terminating resistance for 
transformer Tl. Resistor 2A2A8R15, which 
is bypassed by capacitor 2A2A8C9, limits the 
de current flow through the microphone. The 
applied audio signals are raised in level by 
amplifier Ql and are developed across the pri
mary of transformer T2. A small amount of 
degeneration (produced by resistor R3) in
creases the stability of the circuit. The oper
ating voltage for amplifier Q1 is developed by 
voltage divider R2, R 13 and emitter resistors 
R3 and R4 from the positive 20 vdc applied 
from the Mode Selector switch on the front 
panel. 

4-125. The output from amplifier Ql is cou
pled to voltage divider R15, RV2 by trans
former T2. The resistance of varistors RVl 
and RV2 varies with the de voltage applied to 
it. The amplified audio voltage at the output 
of amplifier Ql is coupled to the base of age 
amplifier Q2 by transformer T2. The audio 
voltage is detected by age amplifier Q2 and 
the resulting de voltage is developed across 
resistor Rl6 and varistors RVl and RV2. 
Diode CRl protects the base-emitter junction 
of age amplifier Q2 against excessive reverse 
bias. A varistor is a voltage-sensitive device, 
the resistance of which varies inversely with 
the applied voltage. Filter C5 smoothes the 
compression effect of varistors RVl and RV2 
and also filters the de voltage output from age 
amplifier Q2. As the input audio voltage in
creases, the resistance of varistors RVl and 
RV2 decreases, and as the input audio voltage 
decreases, the resistance of varistors RVl 
and RV2 increases. Therefore, since the 
resistance of varistors RVl and RV2 varies 
inversely with the input audio voltage, the out
put from voltage divider R15, RV1 and RV2 is 
maintained at a nearly constant level. As far 
as the audio signal is concerned, RVl and 
RV2 are in parallel and constitutes the lower 
leg of the voltage divider. The operating volt
age for emitter follower Q2 is applied directly 
from the :Ylode Selector switch on the front 
panel. 
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4-126. The audio output from voltage divider 
R15, RV1 and RV2 is coupled to the base of 
emitter follower Q3 by capacitor C4. Emitter 
follower Q3 is an isolation stage which prevents 
loading of voltage divider R15, RV1 and RV2. 
The operating voltage for emitter follower Q3 
is developed by voltage divider R23, R5, R17 
and emitter resistpr R6 from the positive 20 
vdc applied from the Mode Selector switch on 
the front panel. 

4-127. The output audio signals from emitter 
follower Q3, developed across resistor R6, 
are coupled to the base of amplifier Q4 by 
capacitor C6. The applied signals are raised 
in level by amplifier Q4 and developed across 
collector resistor R19. A small amount of 
degeneration, produced by resistor R20, in
creases the stability of the circuit. The oper
ating voltage for amplifier Q4 is developed by 
voltage divider R7, R18 and emitter resistors 
R8 and R20 from the positive 20 vdc applied 
from the Mode Selector switch on the front 
panel. 

4-128. The amplified output signals from am
plifier Q4 are coupled to the base of emitter 
follower Q5 by capacitor C7. Emitter follower 
Q5 provides the audio amplifier circuit with a 
low impedance output. The operating voltage 
for emitter follower Q5 is developed by voltage 
divider R9, R21 ahd emitter resistor R10 from 
the positive 20 vdc applied from the Mode 
Selector switch on the front panel. 

4-129. The audio output signals from emitter 
follower Q5, developed across resistor RlO, 
are coupled to one of the balanced modulator 
circuits by capacitor C9. The outputs from 
Transmitter Audio Amplifier Electronic Assem
bly 2A2A2 are coupled to balanced modulator 
A1. The outputs from Transmitter Audio 
Amplifier Electronic Assembly 2A2A3 are 
coupled to balanced modulator A2. 

4-130. AUDIO AMPLIFIERS, TEST DATA. 
Pertinent references and applicable test data 
for the audio amplifiers circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Audio Amplifier Electronic 
Assembly, Servicing Block Diagram, Figure 
4-73. 

c. Transmitter Audio Amplifier Electronic 
Assembly, Schematic Diagram, Figure 5-7. 
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d. Refer to Maintenance Standards Book 
for Radio Set AN/WRC-1 and Antenna Coupler 
CU-937/UR, NAVSHIPS 94840. 42A for all 
adjustment information. 

e. Required Test Equipment: 

(1) Audio Signal Generator, 
AN/URM-127. 

(2) Multimeter, AN/PSM-4. 

(3) Electronic Multimeter, ME-6( )/U. 

(4) Cable Assembly, W5. 

(5) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

f. Audio Amplifiers, Component and Test 
Point Location, Figure 5-40. 

4-131. CW CARRIER REINSERTION GATE, 

FUNCTIONAL CIRCUIT DESCRIPTION. The 
CW carrier reinsertion gate (figure 4-24) con
sists of three gating circuits (CR16, CR17, 
CR18). These circuits, which form a part of 
Transmitter Mode Selector Electronic Assem
bly 2A2A1, gate the 500-kc local carrier into 
if. amplifiers for re-insertion during the CW 
mode of operation. In all modes of operation 
except CW, gate CR18 is biased on to prevent· 
any leakage from this circuit. Gate CR 17 
controls the bias on gate CR 16 each time the 
transmitter is keyed during the CYf mode of 
operation. The following paragraphS describe 
the operation of the CW carrier reinsertion 
gate circuit in detail. 

4-132. The 500-kc signal (from Frequency 
Standard Electronic Assembly 2A2A5) is cou
pled through capacitor C41 and isolating re
sistor R86 to the anode of gate CR16. A posi
tive 13. 3-vdc anode bias is developed on gate 
CR16 by voltage divider R85, R87 from .the 
positive 20 vdc applied from the Mode Selector 
switch (set at CW position) on the front panel. 
The cathode of diode CR16 is biased at approxi
mately 17 vdc until the transmitter is keyed. 
A ground is then applied through diode CR17 to 
resistor R89. This reduces the cathode biaS 
instantaneously to 9. 9 vdc as a result of the 
voltage divider action of resistors R 115, R90, 
R89, and R88. When a gate is conducting, 
both biases are approximately the same; the 
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FigUre 4-24. CW Carrier Reinsertion Gate, Simplified Schematic. Diagram 

difference iS the voltage drop caused by the 
forward resistance of the diode. Thus, when 
the transmitter is keyed,. gate CR16.isforward
biased and conducts, allowing the 500-kc signal 
to pass. The 500-kc signal is coupled by 
capacitor C44 to· the primary of transformer 
T5. Transformer T5 eouples the 500-kc signal 
to the peak power controlled if. amplifier cir
cuit. 

4-133. In e~ch mode of operation, except when 
the transmitter is keyed in the CW J;llod~, the 
cathode of gate CRlS is biased at aJiWro~
mately 17 vdc, which is also the anode bias 
for gate CR18. The cathode .of gateCRl8 J;s 
bia.sed at apprQxill)ately 17 vdc a1so. '.fbi~. bias 
is developed by voltage divide~ R,ll5t R93~. R93 
fro:m the 20 vdc applied fro~ tlie .Mode Sele~:
tor switch on the front panel •.. Therefore, .. gate 
CR18 will be forward-biased and 'o/:ij.l c(,)nduct, 
effectively short..i;ng gate CR16 toji-nund 
thrC!>ugh capacitor C45. This .i.nsu:res that ariy 
leakage through gate CR16 will.be bypassed 
to ground wh~n the transmitter is not f:;leing 
keyed in the CW mode of operation. When the 
tr~lllitter .is keyed~ the cathode bias of gate 
CRl6 cfrops instantaneously to 9. 9 vdc; con
seq:uently, the anode bias of gate CR18 is at 
the same level. Since the cathode· of. gate 
CR..:IS is still biased at approximately 17, gate 
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CR18 is now reverse-biased, removing the 
short from gate CRl6. 

4-134. CW CARRIER REINSERTION GATE, 
TEST DATA. Pertinent references and ap
plicable test data for the CW carrier reinser
tion gate circuit are as follbws: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
Assembly, Servicing Block Diagram, Figure 
4-72; 

c. Transmitter Mode Selector Electronic 
Assembly, Schematic Diagram, Figure 5-6. 

d. Transmitter Mode selector Electronic 
Assembly, Adjustments, Paragraph 5,..28. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Multimeter, AN/PSM-4. 

(4) Cable Assembly, Wl. 
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(5) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

f. 500 KC Amplifiers/Gates and Sidetone 
Oscillator/Gates, Component and Test Point 
Location, Figure 5-38. 

4-135. CW SIDETONE OSCILLATOR/GATE, 
FUNCTIONAL CIRCUIT DEtiCRIPTIUN. The 
CW sidetone oscillator/gate (figure 4-25) con
sists of a phase shift oscillator (Q8) and a 
gating diode (CR13). These circuits, which 
form a part of Transmitter Mode Selector 
Electronic Assembly 2A2A1, produce an audio 
tone that is applied to the receiver, enabling 
the operator to monitor the keying when opera
ting in the CW mode of operation. The follow
ing paragraphs describe the operation of the 
CW sidetone oscillator/gate circuit in detail. 

4-136. Since the signal between base and col
lector is reversed 180 degrees in phase, in a 
common emitter phase-shift oscillator an ad
ditional 180-degree phase shift is neces·sary to 
keep the feedback signal (from output to input) 
positive. The phase shift occurs in an RC net
work consisting of three sections, each con
tributing a 60-degree phase shift at the fre
quency of oscillation. In figure 4-25, the three 
RC sections are R68 and C36, R67 and C35, 
and conducts, allowing the audio output of 

R63 ~; 

20V 
cw 

+ 
C33. ·- R64! RTI 

phase-shift oscillator Q8 to pass. When gate 
CR13 conducts, both biases are approximately 
equal. The difference in biases is the voltage 
and R66 and C34. When operating in the CW 
mode, operating voltage for this circuit is de
veloped from the 20 vdc applied to voltage divi
der R65, R64, RT1 and emitter resistor R63 
from the Mode Selector switch on the front 
panel. Thermistor RT1 stabilizes the circuit 
for any ambient temperature changes. Voltage 
divider R69, R70 determines the level of the 
audio tone (approximately 1 kc), produced by 
phase-shift oscillator Q8, and coupled to the 
cathode of gate CR 13 by capacitor C37. 

4-137. When the transmitter is not keyed for 
CW operation, gate CR13 is reverse-biased as 
a result of the positive 13. 2 vdc on the cathode 
and the positive 10 vdc on the anode. The two 
biases are developed by voltage dividers 
R71, R74 and R75, R76 from the positive 20 vdc 
applied from the power supply on the main 
frame of the transmitter. Each time the CW 
key is depressed, ground is applied through 
diode CR12 to resistor R73. This causes the 
cathode bias to drop to 8. 3 vdc. This instan
taneous bias voltage is developed by the new 
voltage divider, consisting of R71 and the 
parallel combination of R72, R73, and R74. 
Since the anode of the diode is still biased at 
10 vdc, gate CR13 becomes forward-biased 
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Figure 4-25. CW Sidetone Oscillator /Gate, Simplified Schematic Diagram 
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drop caused by the forward resistance of the 
diode. The audio tone is applied to the receiv
er, where it i.3 amplified in the audio amplifiers 
and applied to the headset and the 600-ohm 
USB audio output line. This tone allows the 
operator to monitor the keying when operating 
in the CW mode of operation. 

4-138. CW SIDETONE OSCILLATOR/GATE, 
TEST DATA. Pertinent references and ap
plicable test data for the CW sidetone oscil
lator/gate circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram,. Figure 5-5. 

b. Transmitter Mode Selector Electronic 
Assembly, Servicing Block Diagram, Figure 
4-72. 

c. Transmitter Mode Selector Electronic 
Assembly, Schematic Diagram, Figure 5-6. 

d. Required Test Equipment: 

(1) Electronic Multimeter, CCV0-91CA. 

(2) Frequency Meter, CAQI-524D. 

(3) ~ultimeter, AJ.~; PSM-4. 

(~) Cable Assembly, Wl. 

(5) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

e. 5 00 KC Amplifiers/ Gates and Sidetone 
Oscillatpr/Gates, Component and Test Point 
Location, Figure 5-38. 

4-139. SIDETONE GATE, FUNCTIONAL 
CffiCUIT DESCRIPTION. Sidetone gate CR14 
or CR15 (figure4-26), which forms a part of 
Transmitter Mode Selector Assembly 2A2Al, 
gates the audio intelligence to the receiver, 
enabling the operator to monitor the transmis
sions. Gate CR14 is used during the USB, Ai6 

and FSK modes of operation. Gate CR15 is 
used during the LSB mode of operation. Both 
gates are used during the ISB mode of opera
tion. The following paragraphs describe the 
operation of the s idetone gate circuit in detail. 

fl 

4-140. The audio applied to balanced modula
tor Al, from Transmitter Audio Amplifier 
Electronic Assembly 2A2A2, is coupled to the 
anode of gate CR14 through coupling capacitor 
C39 and isolating resistor R77. This gate will 
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• Figure 4-26. Sidetone Gate, 
Simplified Schematic Diagram 

be forward-biased in the USB, AM, FSK, 
or ISB modes of operation by the positive 
16.7 vdc on the anode and the positive 10 
vdc on the cathode. The two biases are 
instantaneous voltages, which are developed 
from the positive 20 vdc applied to the 
voltage dividers R78, R79 and R75, R76 
by the Mode Selector switch on the front panel. 
When gate CR14 is conducting, both biases are 
approximately equal. The difference in biases 
is the voltage drop caused by the forward re
sistance of the diode. The gate is forward
biased and will conduct, allowing the audio to 
pass. This audio is applied to the receiver, 
where it is amplified by the audio amplifier and 
applied to the headset and the USB 600-ohm 
audio output line. This tone allows the opera
tor to monitor the audio intelligence being 
transmitted. 

4-141. Sidetone gate CR15 is identical to side
tone gate CR14 (figure 5-6). This gate is 
biased on during the LSB and ISB modes of 
operation. The audio to be gated by gate CR15 
is applied from balanced modulator A2. The 
amplified output from the receiver is applied 
to the headset and LSB 600-ohm audio line for 
monitoring. 

4-142. SIDETONE GATE, TEST DATA. Per
tinent references and applicable test data for 
the sidetone gate circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
Assembly, Servicing Block Diagram, Figure 
4-72. 

c. Transmitter Mode Selector Electronic 
Assembly, Schematic Diagram, Figure 5-6. 

ORIGINAL 
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d. 500 KC Amplifier/Gates and Sidetone 
Oscillator/Gates, Component and Test Point 
Location, Figure 5-38. 

e. Required Test Equipment: 

(1) Multimeter, AN/PSM-4. 

(2) Cable Assembly, W1. 

(3) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

4-143. AM CARRlER REINSERTION GATE, 
FUNCTIONAL CIRCUIT DESCRIPTION. The 
AM carrier reinsertion gate circuit (figure 
4-27) consists of three gating circuits (CR19, 
CR20, CR21). These circuits, which form a 
part of Transmitter Mode Selector Electronic 
Assembly 2A2A1, gate the 500-kc local car
rier into the peak power controlled if. ampli
fier circuit for reinsertion into the if. signal 
during the AM mode of operation. Gate CR20 
is biased on in all modes of operation except 
AM, to prevent any leakage from this circuit, 
when it is not being used. Gate CR21 provides 
de isolation between the two 20-vdc lines when 
gate CR20 is biased on. The following para
graphs describe the operation of the AM car
rier reinsertion gate in detail. 

4-144. The 500-kc signal from 1 me divide
by-two circuit (part of 2A2A5A1) is applied to 
potentiometer R101. The potentiometer sets 
the percentage of modulation of the AM signal. 
The output from the potentiometer is coupled 

20V 
AM CARRIER 2f1\l 

500 KC FROM I MC 
OIVIOE-8Y- TWO 
(P/0 2A2A5Ail 

'6 
L 

REINSERTION XMIT 

R94 fc48 R98 

R95 CRI9 

R96 R97 

""= = 

to voltage divider R95, R96 by capacitor C46. 
Gate CR19 is forward-biased during AM oper
ation with an anode bias of 16. 7 vdc and a 
cathode bias of 13. 3 vdc. These two biases 
are instantaneous voltages which are developed 
by voltage dividers R94, R96 and R98, R97 from 
the positive 20 vdc applied from the Mode 
Selector switch on the front panel. When a 
gate is conducting, both biases are approxi
mately equal. The difference in biases is the 
voltage drop caused by the forward resistance 
of the diode. Since gate CR19 is forward
biased, it will conduct, allowing the 500-kc 
signal to pass. The 500-kc signal is coupled 
to the primary of transformer T5 by capacitor 
C47. Transformer T5 couples the 500-kc car
rier to the peak power controlled if. amplifiers 
for reinsertion into the if. signal. 

4-145. In each mode of operation, the cathode 
of gate CR 19 is biased at 13. 3 vdc. This bias 
also serves as the anode bias for gate CR20. 
Since gate CR21 is forward-biased only in AM 
operation, the anode will be open during the 
other modes of operation. Therefore, the 
cathode of gate CR20 is at zero voltage. As a 
result, gate CR20 will be forward-biased and 
will conduct, effectively shorting gate CR19 to 
ground through capacitor C49. This insures 
that any leakage through gate CR19 will be by
passed to ground whenever the transmitter is 
not being operated in the AM mode. When the 
transmitter is placed in the AM mode of oper
ation, the anode of gate CR21 is biased at 20 
vdc applied from the Mode Selector switch on 
the front panel. Since there is no voltage on 
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Figure 4-27. AM Carrier Reinsertion Gate, Simplified Scr..< :uatic Diagram 
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the cathode of gate CR21, it is forward-biased 
and thus conducts. When gate CR21 conducts, 
the cathode of gate CR20 is biased at 16.5 vdc. 
This bias is developed by voltage divider R99, 
R 100 from the positive 20 vdc applied from the 
Mode Selector switch on the front panel. Since 
the anode of gate CR20 is biased at 13.3 vdc, 
it will be reverse-biased and· prevent the 500-
kc signal from being applied to the 20-vdc 
supply lines. 

4-146. AM CARRIER REINSERTION GATE, 
TEST DATA. Pertinent references and appli
cable test data for the AM carrier reinsertion 
gate circuit are as follows: 

a .. Radio Transmitter T.:..827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
Assembly, Servicing Block Diagram, Figure 
4-72. 

c. Transmitter Mode Selector Electronic 
Assembly, Schematic Diagram, Figure 5-6. 

d. Transmitter Mode Selector Electronic 
Assembly, Adjustments, Paragraph 5-28. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(?) Electronic Multimeter, CCV0-91CA. 

(3) Multimeter, AN/PSM-4. 

(4) Cable Assembly, Wl. 

(5) Common Electronic Circuit Test Set, 
TS-2135/WRC-1. 

f. 500 KC Amplifiers/Gates and Sidetone 
Oscillator/Gates, Component and Test Point 
Location, Figure 5-38. 

4-147. CARRIER REINSERTION LEVEL 

CONTROL FUNCTIONAL CIRCUIT DESCRIP
TION. The carrier reinsertion level control 
(figure 4-28) consists of a gating circuit 
( CR 100) and a variable attenuator circuit (S 1). 
These circuits, which form a part of Trans
mitter Mode Selector Electronic Assembly 
2A2A1,_ provide a pilot carrier for reinsertion 
into the if. signal to enable other radio sets 
with less stability than the AN/WRC-1 to re
ceive transmissions from the T-827/URT. This 
carrier is used in these receivers for fre
quency-locking and demodulating. For normal 

4-50 

use of the AN/WRC-1 the carrier is fully sup
pressed. These circuits provide a pilot carrier, 
when required, for the LSB, ISB, or USB modes 
of operation. 

4-148. The 500-kc signal is coupled from the 
center of potentiometer R101 to voltage divider 
RllO, Rl12 by capacitor C50. Potentiometer 
R101 is set so that the carrier is the same 
magnitude as the sideband when switch S1 is 
placed in the zero suppression position. The 
voltage divider limits the level of the 500-kc 
signal that is applied to the anode of gate 
CR100. During the USB, ISB, or LSB modes 
of operation, gate CR100 is forward-biased by 
the positive 16.7 vdc anode bias and the posi
tive 13.3 vdc cathode bias. The two biases are 
instantaneous voltages, which are developed by 
voltage dividers RllO, Rl11 and R108, R109 
from the positive 20 vdc applied through con
tacts 11, and 10, 9, or 8 of switch Sl. When 
gate CR100 is conducting, both biases are approx
imately equal. The difference in biases is the 
voltage drop caused by the forward resistance 
of the diode. Since gate CR100 is forward
biased, it will conduct, allowing the 500-kc 
signal to pass. The output from gate CR100 is 
coupled to one of three attenuator circuits by 
capacitor CSl. The attenuator circuit used 
depends upon the position of switch Sl. When 
switch Sl is set at the 0 DB SUPPR, 10 DB 
SUPPR, or 20 DB SUPPR position, the 500-kc 
signal is applied through the respective atten
uator network and contacts 2, 3, or 4 and 5 of 
switch S 1 to transformer T5. Transformer T5 
couples the 500-kc signal to the peak power 
controlled if. amplifier for reinsertion into the 
if. signal. 

4-149. CARRIER REINSERTION LEVEL 
CONTROL, TEST DATA. Pertinent references 
and applicable test data for the carrier rein
sertion level control circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
Assembly, Servicing Block Diagram, Figure 
4-72. 

c. Transmitter Mode Selector Electronic 
Assembly, Schematic Diagram, Figure 5-6. 

d. Transmitter Mode Selector Electronic 
Assembly, Adjustments, Paragraph 5-28. 

e. Required Test Equipment: 

(1) RF Signal qenerator, CAQI-606A. 
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4-126. The audio output from voltage divider 
R15, RVl and RV2 is coupled to the base of 
emitter follower Q3 by capacitor C4. Emitter 
follower Q3 is an isolation stage which prevents 
loading of voltage divider R15, RVl and RV2. 
The operating voltage for emitter follower Q3 
is developed by voltage divider R23, R5, R17 
and emitter resistpr R6 from the positive 20 
vdc applied from the Mode Selector switch on 
the front panel. 

4-127. The output audio signals from emitter 
follower Q3, developed across resistor R6, 
are coupled to the base of amplifier Q4 by 
capacitor C6. The applied signals are raised 
in level by amplifier Q4 and developed across 
collector resistor R19. A small amount of 
degeneration, produced by resistor R20, in
creases the stability of the circuit. The oper
ating voltage for amplifier Q4 is developed by 
voltage divider R7, R18 and emitter resistors 
R8 and R20 from the positive 20 vdc applied 
from the Mode Selector switch on the front 
panel. 

4-128. The amplified output signals from am
plifier Q4 are coupled to the base of emitter 
follower Q5 by capacitor C7. Emitter follower 
Q5 provides the audio amplifier circuit with a 
low impedance output. The operating voltage 
for emitter follower Q5 is developed by voltage 
divider R9, R21 and emitter resistor R 10 from 
the positive 20 vdc applied from the Mode 
Selector switch on the front panel. 

4-129. The audio output signals from emitter 
follower Q5, developed across resistor R10, 
are coupled to one of the balanced modulator 
circuits by capacitor C 9. The outputs from 
Transmitter Audio Amplifier Electronic Assem
bly 2A2A2 are coupled to balanced modulator 
Al. The outputs from Transmitter Audio 
Amplifier Electronic Assembly 2A2A3 are 
coupled to balanced modulator A2. 

4-130. AUDIO AMPLIFIERS, TEST DATA. 
Pertinent references and applicable test data 
for the audio amplifiers circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Audio Amplifier Electronic 
Assembly, Servicing Block Diagram, Figure 
4-73. 

c. Transmitter Audio Amplifier Electronic 
Assembly, Schematic Diagram, Figure 5-7. 

ORIGINAL 

d. Refer to Maintenance Standards Book 
for Radio Set AN/WRC-1 and Antenna Coupler 
CU-937/UR, NAVSHIPS 94840.42A for all 
adjustment information. 

e. Required Test Equipment: 

(1) Audio Signal Generator, 
AN/URM-127. 

(2) Multimeter, AN/PSM-4. 

(3) Electronic Multimeter, ME-6( )/U. 

(4) Cable Assembly, W5. 

(5) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

f. Audio Amplifiers, Component and Test 
Point Location, Figure 5-40. 

4-131. CW CARRIER REINSERTION GATE, 

FUNCTIONAL CIRCUIT DESCRIPTION. The 
CW carrier reinsertion gate (figure 4-24) con· 
sists of three gating circuits (CR16, CR17, 
CR18). These circuits, which form a part of 
Transmitter Mode Selector Electronic Assem 
bly 2A2A1, gate the 500-kc local carrier into 
if. amplifiers for re-insertion during the CW 
mode of operation. In all modes of operation 
except CW, gate CR18 is biased on to prevent 
any leakage from this circuit. Gate CR17 
controls the bias on gate CR 16 each time the 
transmitter is keyed during the CW mode of 
operation. The following paragraphs describE 
the operation of the CW carrier reinsertion 
gate circuit in detail. 

4-132. The 500-kc signal (from Frequency 
Standard Electronic Assembly 2A2A5) is cou
pled through capacitor C41 and isolating re
sistor R86 to the anode of gate CR16. A posi
tive 13. 3-vdc anode bias is developed on gate 
CR16 by voltage divider R85, R87 from the 
positive 20 vdc applied from the Mode Selecto: 
switch (set at CW position) on the front panel. 
The cathode of diode CR16 is biased at approx 
mately 17 vdc until the transmitter is keyed. 
A ground is then applied through diode CR 17 t' 
resistor R89. This reduces the cathode bias 
instantaneously to 9. 9 vdc as a result of the 
voltage divider action of resistors R 115, R90, 
R89, and R88. When a gate is conducting, 
both biases are approximately the same; the 
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Figure 4-24. CW Carrier Reinsertion Gate, Simplified Schematic Diagram 

lifference is the voltage drop caused by the 
orward resistance of the diode. Thus, when 
he transmitter is keyed, gate CR 16 is forward
iased and conducts, allowing the 500-kc signal 
o pass. The 500-kc signal is coupled by 
:apacitor C44 to the primary of transformer 
~5. Transformer TS couples the 500-kc signal 
D the peak power controlled if. amplifier cir
uit. 

-133. In each mode of operation, except when 
1e transmitter is keyed in the CW mode, the 
athode of gate CR16 is biased at approxi
lately 17 vdc, which is also the anode bias 
>r gate CR18. The cathode of gate CR18 is 
iased at approximately 17 vdc also. This bias 
; developed by voltage divider Rl15, R92, R93 
·om the 20 vdc applied from the Mode Selec
lr switch on the front panel. Therefore, gate 
R18 will be forward-biased and will conduct, 
Iectively shorting gate CR16 to ground 
trough capacitor C45. This insures that any 
~akage through gate CR16 will be bypassed 
' ground when the transmitter is not being 
~yed in the CW mode of operation. When the 
ansmitter is keyed, the cathode bias of gate 
R16 cfrops instantaneously to 9. 9 vdc; con
!(}uently, the anode bias of gate CR18 is at 
e same level. Since the cathode of gate 
R18 is still biased at approximately 17, gate 

-46 

CR18 is now reverse-biased, removing the 
short from gate CR16. 

4-134. CW CARRIER REINSERTION GATE, 
TEST DATA. Pertinent references and ap
plicable test data for the CW carrier reinser
tion gate circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
Assembly, Servicing Block Diagram, Figure 
4-72: 

c. Transmitter Mode Selector Electronic 
Assembly, Schematic Diagram, Figure 5-6. 

d. Transmitter Mode Selector Electronic 
Assembly, Adjustments, Paragraph 5-28. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Multimeter, AN/PSM-4. 

(4) Cable Assembly, Wl. 
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(5) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

f. 500 KC Amplifiers/Gates and Sidetone 
Oscillator/Gates, Component and Test Point 
Location, Figure 5-38. 

4-135. CW SIDETONE OSCILLATOR/GATE, 
FUNCTIONAL CIRCUIT DESCRIPTION. The 
CW sidetone oscillator/gate (figure 4-25) con
sists of a phase shift oscillator (Q8) and a 
gating diode (CR13). These circuits, which 
form a part of Transmitter Mode Selector 
Electronic Assembly 2A2Al, produce an audio 
tone that is applied to the receiver, enabling 
the operator to monitor the keying when opera
ting in the CW mode of operation. The follow
ing paragraphs describe the operation of the 
CW sidetone oscillator/gate circuit in detail. 

4-136. Since the signal between base and col
lector is reversed 180 degrees in phase, in a 
common emitter phase-shift oscillator an ad
ditional 180-degree phase shift is necessary to 
keep the feedback signal (from output to input) 
positive. The phase shift occurs in an RC net
work consisting of three sections, each con
tributing a 60-degree phase shift at the fre
quency of oscillation. In figure 4-25, the three 
RC sections are R68 and C36, R67 and C35, 
and conducts, allowing the audio output of 

R63 :; 

20V 
cw 

+ 
C33 ·-

R65 

phase-shift oscillator Q8 to pass. When ga 
CR13 conducts, both biases are approximat 
equal. The difference in biases is the volta 
and R66 and C34. When operating in the CV 
mode, operating voltage for this circuit is c 
veloped from the 20 vdc applied to voltage d 
der R65, R64, RT1 and emitter resistor R6 
from the Mode Selector switch on the front 
panel. Thermistor RT1 stabilizes the circu 
for any ambient temperature changes. Volt 
divider R69, R70 determines the level of thE 
audio tone (approximately 1 kc), produced b: 
phase-shift oscillator Q8, and coupled to thE 
cathode of gate CR13 by capacitor C37. 

4-137. When the transmitter is not keyed fa 
CW operation, gate CR13 is reverse-biased 
a result of the positive 13. 2 vdc on the catho 
and the positive 10 vdc on the anode. The tw 
biases are developed by voltage dividers 
R71, R74 and R75, R76 from the positive 20 v1 
applied from the power supply on the main 
frame of the transmitter. Each time the CW 
key is depressed, ground is applied through 
diode CR 12 to resistor R73. This causes the 
cathode bias to drop to 8. 3 vdc. This instan· 
taneous bias voltage is developed by the new 
voltage divider, consisting of R71 and the 
parallel combination of R72, R73, and R74. 
Since the anode of the diode is still biased at 
10 vdc, gate CR13 becomes forward-biased 
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)p caused by the forward resistance of the 
1de. The audio tone is applied to the receiv-

where it i3 amplified in the audio amplliiers 
i applied to the headset and the 600-ohm 
B audio output line. This tone allows the 
~rator to monitor the keying when operating 
the CW mode of operation. 

L38. CW SIDETONE OSCILLATOR/GATE, 
:sT DATA. Pertinent references and ap
cable test data for the CW sidetone oscil
or/gate circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
arne, Schematic Diagram,_ Figure 5-5. 

b. Transmitter Mode Selector Electronic 
sembly, Servicing Block Diagram, Figure 
72. 

c. Transmitter Mode Selector Electronic 
sembly, Schematic Diagram, Figure 5-6. 

d. Required Test Equipment: 

(1) Electronic Multimeter, CCV0-91CA. 

(2) Frequency Meter, CAQI-524D. 

(3) Multimeter, A.~; PSM-4. 

(~) Cable l\.ssembly, Wl. 

(5) Common Electronic Circuits Test 
t, TS-2135/WRC-1. 

e. 500 KC Amplifiers/Gates and Sidetone 
;cillatpr/Gates, Component and Test Point 
>cation, Figure 5-38. 

-139. SIDETONE GATE, FUNCTIONAL 
[RCUIT DESCRIPTION. Sidetone gate CR14 
· CR15 (figure4-26), which forms a part of 
ransmitter Mode Selector Assembly 2A2Al, 
Ltes the audio intelligence to the receiver, 
tabling the operator to monitor the transmis
ons. Gate CR14 is used during the USB, Ai6 

td FSK modes of operation. Gate CR15 is 
•ed during the LSB mode of operation. Both 
Ltes are used during the ISB mode of opera
m. The following paragraphs describe the 
1eration of the sidetone gate circuit in detail. 

fl 

140. The audio applied to balanced modula-
Al, from Transmitter Audio Amplifier 

ectronic Assembly 2A2A2, is coupled to the 
ode of gate CR14 through coupling capacitor 
9 and isolating resistor R 77. This gate will 
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• Figure 4-26. Sidetone Gate, 
Simplified Schematic Diagram 

be forward-biased in the USB, AM, FSK, 
or ISB modes of operation by the positive 
16.7 vdc on the anode and the positive 10 
vdc on the cathode. The two biases are 
instantaneous voltages, which are developed 
from the positive 20 vdc applied to the 
voltage dividers R78, R79 and R75, R76 
by the Mode Selector switch on the front panel. 
When gate CR14 is conducting, both biases are 
approximately equal. The difference in biases 
is the voltage drop caused by the forward re
sistance of the diode. The gate is forward
biased and will conduct, allowing the audio to 
pass. This audio is applied to the receiver, 
where it is amplified by the audio amplifier and 
applied to the headset and the USB 600-ohm 
audio output line. This tone allows the opera
tor to monitor the audio intelligence being 
transmitted. 

4-141. Sidetone gate CR15 is identical to side
tone gate CR14 (figure 5-6). This gate is 
biased on during the LSB and ISB modes of 
operation. The audio to be gated by gate CR 15 
is applied from balanced modulator A2. The 
amplified output from the receiver is applied 
to the headset and LSB 600-ohm audio line for 
monitoring. 

4-142. SIDETONE GATE, TEST DATA. Per
tinent references and applicable test data for 
the sidetone gate circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
Assembly, Servicing Block Diagram, Figure 
4-72. 

c. Transmitter Mode Selector Electronic 
Assembly, Schematic Diagram, Figure 5-6. 
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d. 500 KC Amplifier/Gates and Sidetone 
Oscillator/Gates, Component and Test Point 
Location, Figure 5 -38. 

e. Required Test Equipment: 

(1) Multimeter, AN/PSM-4. 

(2) Cable Assembly, W1. 

(3) Common Electronic Circuits Test 
Set, TS-2135/WRC-1. 

4-143. AM CARRIER REINSERTION GATE, 
FUNCTIONAL CIRCUIT DESCRIPTION. The 
AM carrier reinsertion gate circuit (figure 
4-27) consists of three gating circuits (CR19, 
CR20, CR21). These circuits, which form a 
part of Transmitter Mode Selector Electronic 
Assembly 2A2A1, gate the 500-kc local car
rier into the peak power controlled if. ampli
fier circuit for reinsertion into the if. signal 
during the AM mode of operation. Gate CR20 
is biased on in all modes of operation except 
AM, to prevent any leakage from this circuit, 
when it is not being used. Gate CR21 provides 
de isolation between the two 20-vdc lines when 
gate CR20 is biased on. The following para
graphs describe the operation of the AM car
rier reinsertion gate in detail. 

4-144. The 500-kc signal from 1 me divide
by-two circuit (part of 2A2A5A1) is applied to 
potentiometer R101. The potentiometer sets 
the percentage of modulation of the AM signal. 
The output from the potentiometer is coupled 

20V 
AM CARRIER 2fN 
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( P/0 2A2A5AI) 

>6 
L 
r 

REINSERTION XMIT 

R94 ±c .. R98 

R95 CRI9 

R96 R97 

--= ""'= 

to voltage divider R95, R96 by capacitor C41 
Gate CR19 is forward-biased during AM op• 
ation with an anode bias of 16. 7 vdc and a 
cathode bias of 13.3 vdc. These two biases 
are instantaneous voltages which are develo 
by voltage dividers R94, R96 and R98, R97 fr 
the positive 20 vdc applied from the Mode 
Selector switch on the front panel. When a 
gate is conducting, both biases are approxi
mately equal. The difference in biases is tl 
voltage drop caused by the forward resistan 
of the diode. Since gate CR19 is forward
biased, it will conduct, allowing the 500-kc 
signal to pass. The 500-kc signal is couplec 
to the primary of transformer T5 by capacit 
C47. Transformer T5 couples the 500-kc c:: 
rier to the peak power controlled if. amplifiE 
for reinsertion into the if. signal. 

4-145. In each mode of operation, the catho 
of gate CR 19 is biased at 13. 3 vdc. This bia 
also serves as the anode bias for gate CR20. 
Since gate CR21 is forward-biased only in AJ 
operation, the anode will be open during the 
other modes of operation. Therefore, the 
cathode of gate CR20 is at zero voltage. As 
result, gate CR20 will be forward-biased anc 
will conduct, effectively shorting gate CR 19 l 
ground through capacitor C49. This insures 
that any leakage through gate CR 19 will be by 
passed to ground whenever the transmitter is 
not being operated in the AM mode. When th1 
transmitter is placed in the AM mode of oper 
ation, the anode of gate CR21 is biased at 20 
vdc applied from the Mode Selector switch on 
the front panel. Since there is no voltage on 
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Figure 4-27. AM Carrier Reinsertion Gate, Simplified Scr.r:-:11atic Diagram 
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cathode of gate CR21, it is forward-biased 
d thus conducts. When gate CR21 conducts, 

cathode of gate CR20 is biased at 16. 5 vdc. 
is bias is developed by voltage divider R99, 
00 from the positive 20 vdc applied from the 
de Selector switch on the front panel. Since 
anode of gate CR20 is biased at 13.3 vdc, 

will be reverse-biased and· prevent the 500-
signal from being applied to the 20-vdc 

pply lines. 

146. AM CARRIER REINSERTION GATE, 
ST DATA. Pertinent references and appli

ble test data for the AM carrier reinsertion 
te circuit are as follows: 

a .. Radio Transmitter T.:.827/URT, Main 
arne, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
sembly, Servicing Block Diagram, Figure 
72. 

c. Transmitter Mode Selector Electronic 
sembly, Schematic Diagram, Figure 5-6. 

d. Transmitter Mode Selector Electronic 
sembly, Adjustments, Paragraph 5-28. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(?) Electronic Multimeter, CCV0-91CA. 

(3) Multimeter, AN/PSM-4. 

(4) Cable Assembly, Wl. 

(5) Common Electronic Circuit Test Set, 
-2135/WRC-1. 

f. 500 KC Amplifiers/ Gates and Sidetone 
cillator/Gates, Component and Test Point 
cation, Figure 5-38. 

147. CARRIER REINSERTION LEVEL 

NTROL FUNCTIONAL CIRCUIT DESCRIP
N. The carrier reinsertion level control 
re 4-28) consists of a gating circuit 

100) and a variable attenuator circuit (S1). 
ese circuits, which form a part of Trans
tter Mode Selector Electronic Assembly 
2A1,., provide a pilot carrier for reinsertion 
o the if. signal to enable other radio sets 
h less stability than the AN/WRC-1 tore-

ive transmissions from the T-827/URT. This 
rier is used in these receivers for fre
ncy-locking and demodulating. For normal 

0 

use of the AN/WRC -1 the carrier is fully sup
pressed. These circuits provide a pilot carrier, 
when required, for the LSB, ISB, or USB modes 
of operation. 

4-148. The 500-kc signal is coupled from the 
center of potentiometer R101 to voltage divider 
RHO, R112 by capacitor C50. Potentiometer 
R101 is set so that the carrier is the same 
magnitude as the sideband when switch Sl is 
placed in the zero suppression position. The 
voltage divider limits the level of the 500-kc 
signal that is applied to the anode of gate 
CR100. During the USB, ISB, or LSB modes 
of operation, gate CR100 is forward-biased by 
the positive 16.7 vdc anode bias and the posi
tive 13.3 vdc cathode bias. The two biases are 
instantaneous voltages, which are developed by 
voltage dividers RllO, R111 and R108, R109 
from the positive 20 vdc applied through con
tacts 11, and 10, 9, or 8 of switch S1. When 
gate CR1 00 is conducting, both biases are approx
imately equal. The difference in biases is the 
voltage drop caused by the forward resistance 
of the diode. Since gate CRlOO is forward
biased, it will conduct, allowing the 500-kc 
signal to pass. The output from gate CR 100 is 
coupled to one of three attenuator circuits by 
capacitor C51. The attenuator circuit used 
depends upon the position of switch Sl. When 
switch Sl is set at the 0 DB SUPPR, 10 DB 
SUPPR, or 20 DB SUPPR position, the 500-kc 
signal is applied through the respective atten
uator network and contacts 2, 3, or 4 and 5 of 
switch S 1 to transformer T5. Transformer T5 
couples the 500-kc signal to the peak power 
controlled if. amplifier for reinsertion into the 
if. signal. 

4-149. CARRIER REINSERTION LEVEL 
CONTROL, TEST DATA. Pertinent references 
and applicable test data for the carrier rein
sertion level control circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Transmitter Mode Selector Electronic 
Assembly, Servicing Block Diagram, Figure 
4-72. 

c. Transmitter Mode Selector Electronic 
Assembly, Schematic Diagram, Figure 5-6. 

d. Transmitter Mode Selector Electronic 
Assembly, Adjustments, Paragraph 5-28. 

e. Required Test Equipment: 

(1) RF Signal qenerator, CAQI-606A. 
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(2) Electronic Multimeter, CCV0-91CA. 

{3) Multimeter, AN/PSM-4. 

(4) Cable Assembly, Wl. 

(5) Common Electric Circuits Test Set, 
TS-2135/WRC-1.. 

f. 500 KC Amplifiers/Gates and Sidetone 
Oscillator/ Gates, Component and Test Point 
Location, Figure 5 -38. 

g. Transmitter Mode Selector Electronic 
Assembly, Left Side View, Component Loca
tion, Figure 5-34. 

4-150. 5.16 TO 5. 25 MC OSCILLATOR, 
FUNCTIONAL CffiCUIT DESCRIPTION. The 
5. 16 to 5. 25 me oscillator (figure 4-29) con
sists of 10 kc (KCS) crystal switch(2A2A6A3S1}, 
a limiter circuit (CR1, CR2), an oscillator (Q1),
and a buffer amplifier (Q2). These circuits, 
which form a part of 1 and 10 KC Synthesizer 
Electronic Subassembly 2A2A6A3, produce one 
of ten outputs in 10-kc steps over the frequency 
range of 5. 16 through 5. 2 5 me for use in 1 and 

4-150e{2) 

10 kc output mixer 2A2A6A3A3, and the 9. 07-
mc error mixer (part of 2A2A6A3A4). These 
circuits function in all modes of operation. 
The following paragraphs describe the opera
tion of the 5. 16 to 5. 25 me oscillator in detail. 

4-151. The operating frequency of the modified 
crystal-controlled Colpitts (Pierce) oscillator 
(Q1) is determined by the selection of any one 
of ten crystals (2A2A6A3Yl through YlO) by 
switch 2A2A6A3Sl. Selection is accomplished 
by positioning the 10 kc (KCS) control on the 
front panel. Operating voltage for the oscilla
tor is derived from main frame power supply 
2A2A8. Base bias for oscillator Ql is devel
oped by voltage divider R1, R2. The output 
of oscillator Q1 is controlled by diodes CR1 
and CR2. The negative-going limit of the 
signal is established by the anode bias on 
diode CR1 (developed by voltage divider R3, 
Rll, RT1), minus the drop of diode CRl. The 
positive-going limit of the signal is established 
by the cathode bias on diode CR2 (developed by 
voltage divider R12, Rl3) plus the drop of diode 
CR2. Therefore, the peak-to-peak amplitude 
of the signal is limited by the established de 
reference levels. As the temperature of the 
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circuit varies, the forward drop across diodes 
CR1 and CR2 varies. This would result in 
variations in the signal amplitude without tem
perature compensation. Thermistor RT1 var
ies the anode bias of CR1 in accordance with 
temperature changes. Therefore, the negative
going limit of the signal is shifted so that the 
limiting region is constant. · This ensures that 
the amplitude of the signal does not vary with 
changes in temperature. Capacitors C5 and 
C8 are rf bypass capacitors. Capacitor C2 is 
u.sed for de blocking and is also used with 
capacitors Cl, C3, and C4 to form the required 
feedback network. Resistor R7 provides de
generation to increase the stability of oscilla
tor Ql. The output of oscillator Q1 is developed 
across emitter resistor R4 and is coupled to 
the base of buffer amplifier Q2 by capacitor C6. 

4-152. Voltage· divider R6, R8 develops the 
base bias for buffer amplifier Q2 from the 
positive 20 vdc. A resonant circuit consisting 
of the primary of transformer T1 and capacitor 
C10 provides the collector load for the ampli
fier. Resistor R5 is used to load the tank cir
cuit to provide uniform gain over the range of 
frequencies developed by the oscillator. Re
sistor R9, in the emitter circuit, provides de
generative feedback to stabilize the gain and 
increase the input impedance of amplifier Q2, 
thereby preventing loading of oscillator Ql. 
Resistor R1 0 is the emitter bias resistor, 
which is rf bypassed by capacitor C9. Resistor 
R14 and capacitor C7 provide decoupling for 
oscillator Ql and buffer amplifier Q2. The 
output of amplifier Q2 is coupled to the 1 and 
10 kc mixer circuit and to the 9. 07 me error 
mixer circuit by the secondary of transformer 
Tl. 

4-153. 5.16 TO 5. 25 MC OSCILLATOR, 
TEST DATA. Pertinent references and applic
able test data for the 5.16 to 5. 25 me oscilla
tor are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 1 and 10 KC Synthesizer Electronic 
Subassembly, Servicing Block Diagram, Fig
ure 4-78. 

c. 1 .. and 10 KC Synthesizer Electronic 
Subassembly, Schematic Diagram, Figure 5-12. 

d. 5. 16 to 5. 25 MC Oscillator, Component 
and Test Point Location, Figure 5-91. 

±-54 

e. Required Test Equipment: 

(1) Frequency Meter, CAQI-524D. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

(4) Multimeter, AN/PSM-4. 

(5) Heterodyne Voltmeter, Bruel and 
Kjaer, 2005. 

(6) Translator/Synthesizer Test Set, 
TS-2133/WRC -1. 

f. Refer to paragraph 3-28 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700 for align
ment for 5. 16 to 5. 25 M oscillator adjustment 
procedure. 

4-154. 1. 850 TO 1. 859 MC OSCILLATOR, 
FUNCTIONAL CIRCUIT DESCRIPTION. The 
1. 850 to 1. 859 me oscillator (figure 4-30) con
sists of 1 kc (KCS) crystal switch (2A2A6A3S2), 
a limiter (CR1, CR2), an oscillator (Q1), and 
a buffer amplifier (Q2). These circuits, which 
form a part of 1 and 10 KC Synthesizer Elec
tronic Subassembly 2A2A6A3, produce one of 
ten outputs, in 1-kc steps, over the frequency 
range of 1. 850 through 1. 859 me for use in 1 
and 10 kc output mixer 2A2A6A3A3, and the 
9. 07 me error mixer (part of 2A2A6A3A4). 
These circuits function in all modes of opera
tion. The operation of the 1. 850 to 1. 859 me 
oscillator is identical to that of the 5. 16 to 
5. 2 5 me oscillator. (Refer to paragraphs 
4-149 and 4-150 for details of circuit opera
tion.) 

4-155. 1. 850 TO 1. 859 MC OSCILLATOR, 
TEST DATA. Pertinent references and 
applicable test data for the 1. 850 to 1. 859 me 
oscillator are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 1 and 10 KC Synthesizer Electronic Sub
assembly, Servicing Block Diagram, Figure 
4-78. 

c. 1 and 10 KC Synthesizer ~ ctronic Sub
assembly, Schematic Diagram ~ 1gure 5-12. 
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Figure 4-30. 1. 850 to 1. 859 MC Oscillator, Simplified Schematic Diagram 

d. 1. 850 to 1. 859 MC Oscillator, Compo
n.ent and Test Point Location, Figure 5-92. 

e. Required Test Equipment: 

(1) Frequency Meter, CAQI-524D. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

(4) Multimeter, AN/PSM-4. 

(5) Heterodyne Voltmeter, Bruel and 
Kjaer, 2005. 

(6) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

" f. Refer to paragraph 3-28 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700 for align
ment for 1. 850 to 1. 85 9 MC oscillator adjust
ment procedures. 

ORIGINAL 

4-156. 1 AND 10 KC MIXER, FUNCTIONAL 
CIRCUIT DESCRIPTION. The 1 and 10 kc 
mixer circuit (figure 4-31) consists of a mixer 
(Qll) and a four-section filter (C48-L5, C49-
L6, C51-L7; and C54 andtheprimaryof trans
former T3 with coupling capacitors C56, C50 
and C52). A noise blanker control (Q12) is 
also included, but is not used with the AN/ 
WRC-1 system. These circuits, which form a 
part of 1 and 10 KC Synthesizer Electronic 
Subassembly 2A2A6A3, subtractively mix the 
signal from the 1. 8 50 to 1. 8 59 me oscillator 
with the signal from the 5. 16 to 5. 25 me os
cillator, producing the 1 and 10 kc injection 
signal (3. 301 to 3. 400 me in 1-kc steps) for 
use in the low frequency mixer. The following 
paragraphs describe the operation of this cir
cuit in detail. 

4-157. The signal from the 1. 850 to 1. 859 me 
oscillator is applied through resistor 
2A2A6A3A2R16 to resistor 2A2A6A3A1R16. 
The signal from the 5. 16 to 5. 2 5 me oscillator 
is also applied to resistor 2A2A6A3AlR16 
through capacitor 2A2A6A3A1Cll. This capac-
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itor provides a low impedance to the 5. 16-to 
5. 25-mc signal and a high impedance to the 
1. 850-to-1. 859-mc signal; therefore, the 5. 16 
to 5. 25 me oscillator will not load the 1. 850 to 
1. 859 me signal. The two input signals are 
coupled from resistor 2A2A6A3A1R16 through 
capacitor C55 to the base of mixer Q11. The 
base bias is provided by voltage divider R47, 
R54. Resistor R52 provides a 'small amount of 
degeneration to improve the stability of mixer 
Q11. Resistor R48 is the emitter bias resist
or, which is rf bypassed by capacitor C47. 
Resistor R49 and capacitor C46 provide decou
pling for mixer Qll. The output circuit of mixer 
Q11 is four-section filter. The filter has a band
width of 100 kc (3. 3 to 3. 4 me.) and sufficient 
selectivity to attenuate any frequency outside 
::his band. Capacitors C56, C50, and C52 are 
m integral part of the filter and couple the 
signal between sections of the filter; therefore, 
::he four section filter will pass only the dif
:erence of the 1. 850-to-1. 859-mc and 5. 16-to-
5. 25-mc signals (3. 301 to 3. 400 me, in 1 kc 
3teps). The signal from the four-section filter 
. s coupled through transformer T3 and applied 
:o the low frequency mixer. 

~-158. If used, noise blanker control Q12 
·..1nctions as a switch that gates the output of 
::.e 1 and 10 kc mixer at a rate and for a dura
_on determined by the pulse received. During 
he absence of a pulse, diode CR7 references 
he primary of transformer T3 at a level of 
.. bout 18.8 vdc. During this time, noise blank
~r control Q12 is not conducting; therefore, 
he emitter and collector will be at about 20 
.·de and 18.8 vdc, respectively. When a nega
ive pulse arrives at the base of noise blanker 
~ontrol Q1·2, the transistor is driven into sat
:ration, creating a low impedance from the 
unction of capacitors C52 and C54 to ac ground 
or the duration of the pulse. This means that 
he signal at the junction of capacitors C52 and 
:::54 is essentially shorted to ac ground for the 
!uration of the pulse. 

-159. 1 AND 10 KC MIXER, TEST DATA. 
)ertinent references and applicable test data 
)r the 1 and 10 kc mixer are as follows: 

a. Radio Transmitter T-827/URT, Main 
'rame, Schematic Diagram, Figure 5-5. 

b. 1 afld 10 KC Synthesizer, Electronic 
ubassembly, Servicing Block Diagram, Fig
re 4-78. 

c. 1 and 10 KC Synthesizer Electronic Sub
ssembly, Schematic Diagram, Figure 5-12. 

-56 

d. 1 and 10 KC Synthesizer Output, Com
ponent and Test Point Location, Figure 5-94. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

(4) Heterodyne Voltmeter, Bruel and 
Kjaer, 2005. 

(5) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

(6) Multimeter, AN/PSM-4. 

f. Refer to paragraph 3-28 in Technical 
Manual for Repair of AN/WRC -1 and R-1 051/ 
URR 2N Modules, NAVSHIPS 95700 for align
ment of 1 and 10 kc mixer adjustment proced
ures . 

4-160. 4. 553 TO 5. 453 MC OSCILLATOR, 
FUNCTIONAL CIRCUIT DESCRIPTION. The 
4. 553 to 5. 453 me oscillator (figure 4-32) con
sists of 100 kc (KCS) crystal switch (2A2A6A2Sl), 
a limiter (CR1, CR2), an oscillator (Q1), and 
an emitter follower (Q2). These circuits, 
which form a part of 100 KC Synthesizer Elec
tronic Subassembly 2A2A6A2, produce one of 
ten outputs in 100-kc steps over the frequency 
range of 4. 553 through 5. 453 me for use in 
hi-band/lo-band mixer/amplifier 2A2A6A2A4 
and 10.747 me mixer 2A2A6A2A2. These cir
cuits are used in all modes of operation. The 
following paragraphs de scribe the operation of 
the 4. 553 to 5. 453 me oscillator in detail. 

4-161. The operating voltage for the 4. 553 to 
5. 453 me oscillator is derived from main frame 
power supply 2A2A8. Resistor R12 and capac
itor C8 provide decoupling to prevent any 
interaction with other circuits connected to the 
20 vdc supply line. Base bias for oscillator 
Q1 is developed by voltage divider R5, R7. The 
output frequency of oscillator Q1 is determined 
by the setting of the 100 kc (KCS) control 
(2A2A6A2S1) on the front panel. This switch 
(2A2A6A2S1) connects the correct crystal 
(2A2A6A2Yl through Y10) into the circuit of 
oscillator Q1 in accordance with the desired 
100-kc digit of the operating frequencv. The 
output of oscillator Ql is controlled b;, diodes 
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Figure 4-32. 4. 553 to 5. 453 MC Oscillator, Simplified Schematic Diagram 

CRl and CR2. The negative-going limit of the 
signal is established by the anode bias on diode 
CRl (developed by voltage divider Rl, R2, 
RT1) minus the drop of diode CRl. The posi
tive-going limit of the signal is established by 
the cathode bias on diode CR2 (developed by 
voltage divider R3, R4) plus the drop of diode 
CR2. Therefore, the peak-to-peak amplitude of 
the signal is limited by the established de ref
erence levels. As the temperature of the circuit 
varies, the forward drop of diodes CRl and CR2 
varies. This would result in variations in the 
signal amplitude without temperature compen
sation. Thermistor RTl varies the anode bias 
of diode CRl in accordance with temperature 
changes. Therefore, the negative-going limit 

· of the signal is shifted so that the limiting 
region is constant. This ensures that the am
plitude of the signal does not vary with changes. 
in temperature. Capacitors C2 and C3 are rf 
bypass capacitors. Capacitor C4 is used for 
de blocking and is also used with capacitors 
Cl, C5, and C6 to form the required feedback 
network. Resistor R8 provides degeneration 
to increase the stability of oscillator Ql. The 
output of oscillator Q1 is developed across 
emitter resistor R6 and is coupled to the base 
of emitter follower Q2 by capacitor C7. 

4-162. The base bias for emitter follower Q2 
w is developed by voltage divider R9, RlO from 

the 20 vdc. Emitter follower Q2 is used to 
isolate the oscillator from the succeeding cir
cuits. The output of emitter follower Q2 is 
developed across emitter resistor Rll and 
coupled to the hi-band/lo-band mixer/amplifier 

ORIGINAL 

and to the 10.747 me mixer by capacitor C9. 
Resistors R13 and R14 are isolating resistors. 
Capacitor C10 provides a low impedance to 
ground for the other signals used in the hi-band/ 
lo-band mixer I amplifier, preventing these sig
nals from being coupled into the 10.747 me 
mixer. 

4-163. 4.553 to 5.453 MC OSCILLATOR, 
TEST DATA. Pertinent references and appli
cable test data for the 4. 553 to 5. 453 me 
oscillator are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 100 KC Synthesizer Electronic Subas
sembly, Servicing Block Diagram, Figure 4-79. 

c. 100 KC Synthesizer Electronic Subas
sembly, Schematic Diagram, Figure 5-11. 

d. 4.553 MC to 5.453 MC Oscillator, 
Component Location, Figure 5-81. 

e. Required Test Equipment: 

(1) Frequency Meter, CAQI-524D. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

(4) Heterodyne Voltmeter, Bruel and 
Kj aer, 2005. 
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(5) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

(6). Multimeter A..i'J"/PSM-4. 

4-164. HI-BAND/LO-BAND MIXER/ AMPLI
FIER FUNCTIONAL CIRCUIT DESCRIPTION. 
The hi-band/lo-band mixer/amplifier (figure 
1-33) consists of two mixers (A4Ql and A4Q2), 
:wo trap amplifiers (A4Q3 and A4Q4), and an 
::mitter follower (A5Ql). These circuits, 
Nhich form a part of 100 KC Synthesizer 
~lectronic Subassembly 2A2A6A2, produce 
~ither a high (hi) band of injection frequencies 
32. 4 to 33. 3 me) or a low (lo) band of injection 
:requen~ies (22. 4 to 23.3 me); which is used 
~n the mid-frequency mixer of RF Translator 
:!:lectronic Subassembly 2A2A6A6. The output 
Jf these circuits is also used in 10. 747 me 
nixer age circuit 2A2A6A2A5 to develop the 
~.gc voltage which controls the gain of 10. 747 
~c mixer 2A2A6A2A2. These circuits are 
!Sed in all modes of operation. The following 
;aragraphs describe the operation of the hi
:and/lo-band mixer/amplifier in detail. 

-165. Only half of the hi-band/lo-band mixer/ 
.mplifier circuits are on at any one time, de
ending on whether the hi (32. 4 to 33. 3 me) or 
:; (22. 4 to 23.3 me) band is required for mixing 

.1. RF Translator Electronic Subassembly 
A2A6A6. The hi-band circuits will be dis
:.xssed first. Unless otherwise noted, all com
onents referenced are located on the A4 as
:embly. 

-166. The 27.847 me output from the 17.847/ 
. 7. 847 me mixer is coupled to the base of 
1.ixer Ql oy capacitor C22. The output from 
he 4. 553 to 5. 453 me oscillator is coupled to 
:1e emitter of mixer Ql by capacitor Cl. When 
:1e hi/lo band control line is at ground potential, 
ase bias will be provided for mixer Ql and 
rap amplifier Q3 by voltage divider R4, R6 
nd voltage divider R13, R14, respectively. 
.esistor Rl is the emitter resistor. Capacitor 
4 is an rf bypass capacitor. At the same 
me, mixer Q2 and trap amplifier Q4 will be 
~ndered inoperative by the ground potentials 
,)plied to the emitters and base bias circuits 
:om the hi/lo band control line. The output 
~· mixer Ql is a frequency in the 32. 4-to-
3. 3-mc 11and. All other products of the mixer, 
·<cept for a small amount of the 27.847-mc 
Jmponent, are eliminated by the triple-tuned 
lter composed of inductors L1 and L2, trans
>rmer T1 and capacitors C7, C10, Cl1, C14, 

60 

and C 15. From the triple-tuned filter, the 
signal i::r coupled through capacitor C18 to the 
base of amplifier Q3. The emitter circuit of 
trap amplifier Q3 (capacitor C20 and inductor 
L3) is parallel-tuned to 27.847 me. At 27.847 
me, the trap provides degeneration to effec
tively eliminate the 27. 84 7-me component from 
the output signal. Resistor Rll and capacitor 
C27 provide decoupling for trap amplifier Q3. 
Resistor R17 is the emitter bias resistor, 
which is rf bypassed by capacitor C23. The 
output of trap amplifier Q3 is coupled by capac
itor A5C 1 to the base of emitter follower 
A5Q1. The output of emitter follower A5Ql is 
also applied to 10.747 me mixer AGC 
2A2A6A2A5. 

4-167. The lo-band circuits are identical to 
the hi-band circuits. When the hi/lo band con
trol line is at 20 vdc, operating voltages are 
applied to the emitter and bases of mixer Q2 
and trap amplifier Q4. At the same time, the 
20 vdc is applied to the bases of mixer Q1 and 
trap amplifier Q3, thereby providing back bias 
for the transistors, since the emitters are also 
at 20 vdc. The 17. 847-mc output from the 
17. 847 me mixer is coupled to the base of 
mixer Q2 by capacitor C6. The output from the 
4. 553 to 5. 453 me oscillator is coupled to the 
emitter of mixer Q2 by capacitor C2. The out
put of mixer Q2 is a frequency in the 22. 4.:.to-
23. 3-mc band. All other products of the mixer, 
except for a small amount of 17. 84 7-me com
ponent, are eliminated by the triple-tuned fil
ter composed of inductors L4 and L5, trans
former T2, and capacitors C9, C12, C13 and 
C16, and C17. From the triple-tuned filter, 
the signal is coupled by capacitor C 19 to the 
base of trap amplifier Q4. The emitter cir
cuit of trap amplifier Q4 is parallel-tuned to 
17.847 me to eliminate the 17.847-mc signal. 
The output of trap amplifier Q4 is coupled by 
capacitor A5C2 to the base of emitter follower 
A5Q1. The output of emitter follower A5Q1 is 
applied to 10. 747 me mixer AGC 2A2A6A2A5 
and the mid-frequency mixer in the RF Trans
lator Electronic Subassembly 2A2A6A6. 

4-168. HI-BAL'l"D/LO-BAND MIXER/ AMPLI
FIER, TEST DATA. Pertinent references and 
applicable test data for the hi-band/lo-band 
mixer/amplifier circuit are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Figure 5-5. 

ORIGINAL 



:U-937/UR 
'ING 

•C " I """ ' ., +20V DC 
R3 

TC3 

+20V DC 
Ql 

MIXER 

TPI TP2 TP3 C4 'I ~ Rl ~ R4 . ' 

CIO ~ ~~~ Tl 

~~~or It :,51 
~c 
I 
•C) 

MC 
3} 

I 
I 

C6 
-::;-

R6~ I /)II 

Tea 
-::;-

02 
MIXER 

R2 

R5 

R7 

-=-

HI- GRD 
~ L0-+20V DC 
l 

R20 

~cs 
TP4 

-=--= 

L ___ _ 

t.,a 
L2 T 

r - - -::;-

+20V DC 

TP5 TP6 
Cl6 v 

I 

Cl31 R9 t / 
L5 l 

-------------------------- --

HI-GRD Q3 
LO- +20V DC TRAP 

AMPLIFIER nC2S Rl3 I 

L. ~20 
R21 

-=-

..,,v L3 
27.847 MC 

~II TRAP ADJ 

'"!'- C27 
! 

~ 
Q4 

TRAP 
AMPLIFIER 

,--
Cl 

R2 

C2 

NAVSHIPS 94840(A) Figure 
4-33 

+20V DC 

Ll 

r TP! 'f-+ IOOKC OUTPUT TO 
C3 THE l0.747MC MIXER 

R3 > ~ ~GC (2A2A6A2A5) 

' I l 
-= CS I :OOKC OUTPUT TO 

IV\ 
Cl9 

\~ THE RF TRANSLATOR 
"f, ELECTRONIC ASSEMBLY 

(2A2A6A6l ~< I • J I J • ~ r 

1·1 
' / 

R22 ~ 
j_ 
-=-Rl5 f T I 

~ 
Rl2 Rl6 ~ I ~II/ L6 

I7.847MC 
TRAP ADJ 

II 

~~. 

A4 

.. 

-=-

I 
L_ 

NOTE: 

r 

• I 

j_ 

Ql 
EMITTER 

FOLLOWER 

I 

I 

I 

-p~~ 
REF. DESIG. PREFIX 2A2A6A2. 

Figure 4-33. Hi-Band/Lo-Band Mixer/ Am
plifier, Simplified Schematic Diagram 

4-61, 4-62 



"' 

,~ 

~ 
~ 
~ 
' 

AN/WRC-1 AND CU-937/1JR 
TROUBLE SHOOTING 

+20V DC .. I V\1\, ' .. +20V DC 

27.847 MC FROM 
THE 17.847/27.847 MC 
MIXER (2A2AGA2A3) 

HI/LO (GRD/+20V DC) 
BAND CONTROL 
FROM THE 17.847/ 
27.847 MC MIXER 
(2A2A6A2A3l 

4.453 TO 5.453 \'IC 
FROM THE 4.553 
TO OSCILLATOR 
(2A2A6A2AI) 

17.847 MC FROM 
THE 17.847/27.847 MC 
MIXER (2A2A6A2A3l 

ORIGI:..--AL 

I 
I 

R3 

+20V DC 
Ql 

MIXER 

C4:I :>RI R4 TPI 

C6 

RG. 

1 -= 

/ 
L 

I' C8 I HI- GRD "" 
-b ._.,_. LO- +20V , _ _,r - ! 

Q2 . 
MIXER ~ R20 

I 

~ I ~ C5 TP4 
I -= . 

-= 

/ 

L ___ _ 





aragraph 
-171 

NAVSHIPS 94840(A) AN/WRC-1 AND CU-937 /UR 
TROUBLE SHOOTING 

equency mixer. Capacitor C28 couples the 
gnal from emitter resistor R16 to the high
equency mixer. Resistors R17 and R18 are 
alation resistors. 

·172. MC OSCILLATOR, TEST DATA. Per-
1ent references and applicable test data for 
e me oscillator are as follows: 

a. Radio Transmitter T-827/URT, Main 
~arne, Schematic Diagram, Figure 5-5. 

b. 1 MC Synthesizer Electronic Subassem
y, Servicing Block Diagram, Figure 4-80. 

c. 1 MC Synthesizer Electronic Subassem
y, Schematic Diagram, Figure 5-10. 

d. MC Oscillator, Component and Test
'int Location, Figure 5 -77. 

e. Required Test Equipment: 

(1) Frequency Meter, CAQI-524D. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN1 USM-105A. 

\4) Heterodyne 'lrJltrner:e;:, Bruel and 
1.er, 2005. 

(5) Translator;Synthesizer Test Set, 
-2133/WRC-1. 

(6) Multimeter, AN/PSM-4. 

. 73. MC SPECTRUM GENERATOR, 
NCTK>NAL CIRCUIT DESCRIPTION. The 
spectrum generator (figure 4-35) consists 

:hree shaper amplifiers (Q 1, Q2, and Q3 ). 
~se circuits, which form a part of 1 MC 
lthesizer Electronic Subassembly 2A2A6Al, 
1Vide a spectrum of frequencies from 1 to 
me in 1-mc steps for use in the me error 
<:er. The following paragraphs describe the 
~ration of the circuits in detail. 

74. These circuits operate from the posi
~ 10 vdc derived by Zener diode CR1 and 
ies resistor R1 from the positl ve 20 vdc. 
~ 1-mc input is applied to inductor L2 
)ught.resistor R33. Resistor R33 prevents 
jing of the 5 me divide-by-five circuit. In
tor L2 functions as an autotransformer. 
>ing the level 01 the 1-mc signal and apply-

4 

ing it to the diode clipper consistin~ of diode 
CR3 and resistor R5. Inductor L2 is tuned to 
1 me by capacitor C3. The diode clipper re
moves the positive portion of the 1-mc signal. 
The remaining negative portiun is coupled 
through capacitor C2 to the base of shaper am
plifier Q 1, driving it into saturation. Diode 
CR2 protects shaper amplifier Q1 against ex
cessive reverse bias on the base-emitter 
junction. When the base voltage attempts to go 
more positive than the emitter voltage, diode 
CR2 will be forward-biased, thereby clamping 
the base voltage. The emitter voltage is deter
mined by voltage divider R3, R4 and by the 
average current drawn by shaper amplifier Q 1. 
The output of shaper amplifier Ql is a positive
going waveform with a fast rise time. This 
output is developed across collector resistor 
R6 and applied through capacitor C5 to the base 
of shaper amplifier Q2. The positive-going 
waveform drives shaper amplifier Q2 into 
saturation, producing a negative-going wave
form at the collector of Q2. Capacitor C6 pro
vides emitter peaking, which results in an 
overshoot on the output waveform. The output 
of shaper amplifier Q2 is coupled through 
capacitor C8 to the base of shaper amplifier 
Q3. The output of shaper ainplifier Q2 is dif
ferentiated at the base of shaper amplifier Q3 
by the time constant formed by the output im
pedance of shaper amplifier Q2, capacitor C8, 
and the input impedance of shaper amplifier 
Q3. The negative-going portion of this signal 
drives shaper amplifier Q3 into saturation. 
Diode CR4, like diode CR2, is a protective 
device which is also used to clamp the positive 
portions of the input signal. Resistor R15 
limits the collector current of shaper amplifier 
Q3 and minimizes the variations in the satura
tion characteristics of the amplifier. The out
put of. shaper amplifier Q3 is developed across 
an LR differentiating network consisting of 
resistor R 15 and inductor L3. The output of 
shaper amplifier Q3 is taken across inductor 
L3. The network consisting of diode CR5, 
resistor R1 7 and resistor R22 forms a diode 
clipper circuit that eliminates the negative 
portion of the output across inductor L3. Re
sistors R 17 and R22 also form an attenuator 
with the output taken across resistor R22. The 

output obtained is a positive pulse that pro
vides a uniform spectrum from 1 me to 25 me. 
This output is applied to the me error mixer. 

4-175. 
DATA. 

MC SPECTRUM GENERATOR, TEST 
Pertinent references and applicable 
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b. 100 KC Synthesizer Electronic Subas
sembly, Servicing Block Diagram, Figure 4-79. 

c. 100 KC Synthesizer Electronic Subas
sembly, Schematic Diagram, Figure 5-11. 

d. Hi-Band/Lo-Band Mixer/ Amplifier, 
Component and Test Point Location, Figure 
5-83. 

e. 10.747 MC Mixer AGC, Component and 
Test Point Location, Figure 5-89. 

f. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

(4) Heterodyne Voltmeter, Bruel and 
Kjaer, 2005. 

(5) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

(6) Multimeter, AN/PSM-4. 

g. Refer to paragraph 3-32 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700 for align
ment of hi-band/lo-band mixer/amplifier 
adjustment procedures. 

4-169. MC OSCILLATOR, FUNCTIONAL 
CffiCUIT DESCRIPTION. The me oscillator 
(figure 4-34) consists of an oscillator (Q1), a 

· wideband amplifier (Q2) and two emitter fol
lowers (Q3 and Q4). These circuits, which 
form a part of 1 MC Synthesizer Electronic 
Subassembly 2A2A6A1, provide 17 discrete 
frequencies (2. 5 to 23. 5 me) for use in the high 
frequency mixer. The following paragraphs 
describe the operation of the me oscillator in 
detail. · 

4-170. Oscillator Q1 is a modified, crystal
controlled Colpitts (Pierce) oscillator used with 
crystals 2A2A6A1Y1 through 2A2A6A1Y17 to 
cover a frequency range from 2. 5 to 23 5 me 
in 17 discrete steps. Due to the wide frequency 

" range required, it is necessary to select a 
capacitor (2A2A6A1Cl through 2A2A6A1C17) in 
the feedback network for each crystal and thus 
provide a uniform output level. The oscillator 
feedback network consists of capacitors C21, 
C24, and 2A2A6A1Cl through 2A2A6A1C17, 

ORIGINAL 

voltage-variable capacitor CR3 and a crysta,j 
(2A2A6A1 Y1 through 2A2A6Al Y1 7). Voltage 
variable capacitor CR3 provides the necessa 
control for correcting any error in the frequ 
cy of oscillator Ql. Resistor R2 references 
voltage variable capacitor CR3 to 20 vdc. T 
error voltage from the error detector/ampli 
fier passes through resistor R1 to voltage 
variable capacitor CR3, where it changes thE 
capacity and the resonant frequency of the ci 
cuit until the circuit resonates at the correct 
frequency. Capacitor C21 compensates for 
variations in the oscillator frequency caused 
temperature changes. Since capacitor C21 i: 
in the oscillator feedback path, the temperatl 
coefficient of C24 will affect the output ampl 
tude of oscillator Q1. To compensate for thi 
a temperature-compensating capacitor is us• 
as capacitor C24. Base bias for oscillator c; 
is developed by voltage divider L2, R7, R8. 
The output of oscillator Q1 is controlled by 
diodes CR1 and CR2. The positive-going lin: 
of the signal is established by the cathode bill 
on diode CR1 (developed by voltage divider R 
R4) plus the drop of diode CRl. The negativ• 
going limit of the signal is established by the 
anode bias on diode CR2 (developed by voltag 
divider R5, R6, RTl) minus the drop of diod1 
CR2; therefore., the peak-to-peak amplitude ( 
the signal is limited by the established de 
reference levels. As the temperature of the 
circuit varies, the forward drop of diodes CI 
and CR2 varies. This would result in varia
tions in the signal amplitude without tempera 
ture compensation. Thermistor RTl varies 
the anode bias of diode CR2 in accordance wi 
the temperature changes and the negative-goi 
limit for the signal is shifted so that the limi' 
ing region is constant. This action ensures 
that the amplitude of the signal does not vary 
with changes in temperature. Capacitors Cl~ 
and C23 are rf bypass capacitors. Resistor 
RlO provides degeneration to improve the 
stability of oscillator Ql. The output of oscjj 
lator Q1 is developed across emitter resistoi 
RlO and inductor L3. The output of oscillatOJ 
Q1 is coupled to the base of wideband amplifi• 
Q2 by capacitor C26. 

4-171. The base bias for wideband amplifier 
Q2 is developed by voltage divider Rll, R13, 
from the 20 vdc. Emitter resistor R14 is un· 
bypassed to provide the necessary degenera
tion, p"t"oducing wide bandwidth, and uniform 
gain for this stage. stages Q3 and Q4 are 
cascaded, direct-coupled emitter followers 
that provide the required low source imped
ance for driving the error loop and the high-

4-f 
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test data for the me spectrum generator are 
as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 1 MC Synthesizer Electronic Subassem
bly, Servicing Block Diagram, Figure 4-80. 

c. 1 MC Synthesizer Electronic Subassem
bly, Schematic Diagram, Figure 5-10. 

d. Spectrum Generator/Mixer, Component 
and Test Point Location, Figure 5-79. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

(4) Multimeter, AN/PSM-4. 

(5) Heterodyne Voltmeter, Bruel and 
Kjaer. 2005. 

(6) Translator/Synthesizer Test Set, 
TS-2133; WRC -1. 

. f. Refer to paragraph 3-34 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NA VSHIPS 95700 for align
ment for me spectrum generator adjustment 
procedures. 

4-) 76. MC ERROR MIXER, FUNCTIONAL 
crncuiT DESCRIPTION. The me error mixer 
(figure 4-36) consists of an isolation amplifier 
(Q5), an emitter follower (Q6) and a mixer 
(Q4). These circuits, which form a part of 1 
MC Synthesizer Electronic Subassembly 
2A2A6A1, mix the signal from the me oscillator 
with the signal from the me spectrum generator. 
An error signal is produced that, in the 
locked condition, is proportional to the phase 
relationship between the spectrum and the 
oscillator output. The following paragraphs 
describe the operation of the circuits in detail. 

4-177. The input from the me oscillator is 
d)upled through capacitor C 18 to the emitter of 
isolation amplifier Q5. Isolation amplifier Q5 
is used in a grounded-base amplifier configu
ration, which provides high reverse attenuation 
to the output products of mixer Q4, preventing 
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them from appearing in the output from the me 
oscillator. Base bias for isolation amplifier 
Q5 is provided by voltage divider R27, R28. 
Resistor R30 and capacitor C20 are used for 
de coupling. The output of isolation amplifier 
Q5 is taken across collector resistor R29 and 
is coupled through capacitor C 14 to the base of 
emitter follower Q6. Base bias for emitter 
follower Q6 is provided by voltage divider R23, 
R24. Resistor R31 and capacitor C12 are used 
for decoupling. Emitter follower Q6 provides 
a low source impedance to mixer Q4 and pre
vents loading of isolation amplifier Q5. The 
output of emitter follower Q6 is coupled through 
capacitor C13 to the em1tter of mixer Q4. The 
signal from the me spectrum generator is cou
pled through capacitor C9 to the base of mixer 
Q4. Base bias for mixer Q4 is provided by 
voltage divider R 18, R21. Resistor R20 pro
vides a small amount of degeneration to stabi
lize mixer Q4. The output circuit of mixer Q4 
is a double-tuned circuit consisting of inductor 
L4, capacitors C16, C15 and C17, resistor 
R32, and transformer T1, which is tuned to 
1. 5 me. When there is a frequency error, the 
signal from the me oscillator is mixed with the 
two spectrum points that are within approxi
mately ± 1. 5 me of the oscillator frequency. 
The output of mixer Q4 includes two frequen
cies (one less than 1. 5 me and one more than 
1. 5 me) if the me oscillator has an error. 
When the me oscillator is locked, only one 
frequency is present, since the frequency of 
the oscillator, ±the spectrum points, is 1.5 
me. For example, assume that the me oscil
lator frequency is 11. 499 me; therefore, the 
two closest spectrum points will be 10 and 13 
me. These frequencies, when mixed, produce 
difference frequencies of 1. 499 and 1. 501 me. 
It can be seen that when the me oscillator is 
·exactly 11. 5 me, the two difference frequen-
cies will be identical (1. 5 me). The double
tuned circuit attenuates all mixer products 
except the difference frequencies. The out
put of the double-tuned filter is coupled 
through transformer T1 to the error detector/ 
amplifier. 

4-178. MC ERROR MIXER, TEST DATA. 
Pertinent references and applicable test data 
for the me error mixer are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 1 MC Synthesizer Electronic Subassem
bly, Servicing Block Diagram, Figure 4-80. 
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c. 1 MC Synthesizer Electronic Subassem
bly, Schematic Diagram, Figure 5-10. 

d. Spectrum Generator/Mixer, Component 
and Test Point Location, Figure 5-79. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

(4) Multimeter, AN/PSM-4. 

(5) Heterodyne Voltmeter, Bruel and 
Kjaer, 2005. 

{6) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

f. Refer to paragraph 3-34 in Technical 
Manual for Repair of Radio Set Al'J"/WRC -1 and 
Radio Receiver R-1051/URR 2N Modules, 
NAVSffiPS 95700 for alignment for me error 
mixer adjustment procedure. 

4-179. ERROR DETECTOR/ AMPLIFIER, 
FUNCTIONAL CffiCUIT DESCRIPTION. The 
error detector/amplifier (figure 4-37) consists 
of two if. amplifiers (Ql and Q2) and a de am
plifier (Q3). These circuits, which form a 
part of 1 MC Synthesizer Electronic Subassem
bly 2A2A6A1, amplify and detect the me error 
signal, producing a correction signal for 
subsequent application to the me oscillator. 
The following paragraphs describe the opera
tion of tlie error detector/amplifier circuit in 
detail. 

4-180. The signal from the error mixer is 
coupled through capacitor C1 to the base of if. 
amplifier Ql. The base bias for amplifier Q1 
is provided by voltage divider Rl, R2. Resistor 
R22 and capacitor C14 are used for decoupling. 
Resistor R4 provides a small amount of degen
eration to add to the stability of if. amplifier 
Ql. The output load of if. amplifier Ql is a 
1. 5-mc tuned circuit consisting of capacitor 
C3 and transformer Tl. Resistor R5 loads the 
tank circuit sufficiently to insure uniformity. 
The ouqrut signal of if. amplifier Ql is coupled 
through transformer Tl to potentiometer R6, 
which is used to adjust the gain of the phase 
lock loop. The output from the wiper of this 
potentiometer is coupled through capacitor C12 
to the base of if. amplifier Q2. The base bias 
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for if. amplifier Q2 is provided by voltage 
divider R7, R8. Resistor RIO provides a small 
amount of degeneration to add to the stability 
of if. amplliier Q2. The output load of if. am
plifier Q2 is a 1. 5-mc tuned circuit consisting 
of capacitor C6 and transformer T2. Resistor 
R 11 loads the tank circuit sufficiently to insure 
uniformity. The output signal of if. amplifier 
Q2 is coupled through transformer T2 and ap
plied to a diode detector circuit. The diode 
detector circuit consists of diode CR1, resistor 
R12, and capacitor C13. The output of the 
diode detector is filtered by a network consist
ing of a composite of a constant-k section and 
an m-derived section. The constant-k section 
consists of capacitor C7, inductor L1, and a 
portion of inductor L2. Them-derived section 
consists of inductors L3 and L4, capacitor C8, 
and the remaining portion of inductor L2. 
Variable inductor L4 compensates for the tol
erance of the components used in them-derived 
section. Resistor R13 and capacitor C9 form 
the termination of the filter. The output of this 
filter is applied to the emitter of de amplifier 
Q3. Resistor R14 provides a small amount of 
degeneration to add to the stability of de ampli
fier Q3. Base bias for de amplifier Q3 is pro
vided by voltage divider R17, R18, R19, R20, 
RTl. Thermistor RT1 varies the bias with 
temperature to compensate for changes in the 
base-to-emitter voltage of de amplifier Q3 
which result from temperature changes. The 
network consisting of resistors R 15 and R 16, 
and capacitor ClO serves as the collector load 
for de amplifier Q3 and is used as a lag network 
for the phase-locked loop, which decreases the 
noise output and increases the stability. Re
sistor R21 prevents the collector voltage of de 
amplifier Q3 from rising above 19 vdc and 
forward-biasing voltage-variable capacitor 
2A2A6AlA1CR3. The error voltage takenfrom 
the collector of de amplifier Q3 is applied to 
the me oscillator. 

4-181. ERROR DETECTOR/ AMPLIFIER, 
TEST DATA. Pertinent references and applic
able test data for the error detector/ amplifier 
are as follows: 

a. Radio Transmitter T-827/URT. Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 1 MC Synthesizer Electronic Subassem
bly, Schematic Diagram, Figure 5-10. 

c. 1 MC Synthesizer Electronic Subassem
bly, Servicing Block Diagram, Figure 4-80. 
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Figure 4-37. Error Detector/ Amplifier, Simplified Schematic Diagram 

d. MC Oscillator AGC, Component and 
Test Point Location, Figure 5-78. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

" (4) Multimeter, AN/PSM-4. 

(5) Heterodyne Voltmeter, Bruel and 
Kjaer, 2005. 
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(6) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

f. Refer to paragraph 3-34 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700, for 
alignment for error detector/ amplifier adjust
ment procedure. 

4-182. 100 KC SPECTRUM GENERATOR, 
FUNCTIONAL CIRCUIT DESCRIPTION. The 
100 kc spectrum generator (figure 4-38) con
sists of a trigger amplifier (Q1), a divide-by
five multivibrator (Q2 and Q3), a gate ampli
fier (Q4), a keyed oscillator (Q5), an amplifier 
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~~~tl/; /.(~6), and a double-tuned filter (L5 and T2). 
· · · ·" 'This circuit, which forms a part of Spectrum 

Generator Electronic Subassembly 2A2A6A5, 
produces a spectrum of frequencies between 

.. 

15. 3 and 16. 2 me. This spectrum is applied 
to 10. 747 me mixer A2A6A2A2 to produce the 
10. 747 me ref~rence frequency used for error 
cancellation in the, 100 kc mixing frequency 
scheme. This circuit also provides the 100 kc 
trigger pulses to 10 kc spectrum generator 
A2A6A5A2. The 100 kc spectrum generator is 
used in all modes of operation. The following 
paragraphs describe the operation of the 100 
kc spectrum generator in detail. 

4-183. The input· to the 100 kc spectrum gen
erator is the 500-kc sinusoidal output from 1 
me divide-by-two circuit A2A5Al. This signal 
is applied to autotransformer L2, where it is 
stepped up and in turn coupled to the base of 
trigger amplifier Ql by capacitor C3. A posi
tive 20 vdc is applied to the 100 kc spectrum 
generator in all modes of operation from power 
supply 2A2A8 (located on the mainframe). The 
positive 20 vdc is regulated to 10 vdc by Zener 
diode CR1, which draws enough current in ad
dition to the current drawn by the load to 
maintain a 10 vdc drop across Rl. This regu
lated 10 vdc is used to provide a stable supply 
for trigger amplifier Q 1 and multivibrator Q2~ 
Q3. The negative halves of the 500 kc signal, 
applied to the base of trigger amplifier Q1, are 
of sufficient magnitude to drive it into satura
tion. This results in the collector of trigger 
amplifier Ql being switched between zero (non
conducting) and 9. 0 vdc (saturated). The small 

. drop (1 volt) is caused by the small forward 
resistance of the diode and the collector-to
emitter resistance of the transistor. Diode 
CR2 provides temperature compensation for 
trigger amplifier Ql and aids in the shaping of . 
the positive output triggers. Resistor R2 is the 
base-return resistor, providing capacitor C3 
with a discharge path. The output pulses of 
trigger amplifier Ql are developed across re-
sistor R3 and are differentiated by capacitor 
C4 and the input impedance of divide-by-five 
multi vibrator Q2, Q3. This results in a 
series of 500-kc positive and negative triggers 
to multivibrator Q2, Q3. 

4-184. Divide-by-five multivibrator Q2, Q3 is 
an astable multivibrator, which is locked at a 
500-kc rate. Refer to timing diagram, figure 
4-39, for the following detailed discussion of 
multivibrator Q2, Q3. Multivibrator Q2, Q3 is 
free-running until locked by the 500-kc input 
trigger pulses from trigger amplifier Ql. As-
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sume that a positive trigger pulse is applied to 
the base of transistor Q2 and that transistors 
Q2 and Q3 are cutoff. The collector of tran
sistor Q2 and the base of transistor Q3 are at 
the voltage supply level (10 vdc) at this time. 
When the input pulse causes transistor Q2 to 
conduct, a voltage drop is developed across 
resistor R6, decreasing the voltage on the base 
of transistor Q3. Since the emitter of tran
sistor Q3 is essentially at the supply voltage 
level (when it is cutoff), it becomes forward
biased and conducts. This causes the collector 
of transistor Q3 to go from 0 volts (no conduc
tion) to approximately 9 volts. The 1 volt drop 
from the 10 vdc supply voltage level is caused 
by the small forward drop of diode CR3 and the 
collector-to-emitter drop of transistor Q3. The 
base-voltage divider for transistor Q2 (R4, R5, 
R7) now has the 9 vdc (collector voltage of tran
sistor Q3) on one end and the 10 vdc supply 
voltage on the other end. This causes tran
sistor Q2 to become saturated. Therefore, 
transistors Q2 and Q3 are both conducting and 
are in saturation. Capacitor C6 now charges 
through two paths. One path is through tran-
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sistor Q2 and resistors R4, R5, and R6. The 
other path is through resistor R8, transistor 
Q3, and diode CR3. As capacitor C6 charges, 
the emitter voltage of transistor Q2 increases, 
resulting in a decrease of forward bias on 
transistor Q2. This reduces the collector cur
rent of transistor Q2, resulting in a decreased 
drop across resistor R6. Therefore, the base 
voltage on transistor Q3 will start to go posi
tive, resulting in a decrease of its forward 
bias. The collector current of transistor Q3 
then begins to decrease as the forward bias de
creases. Therefore, the collector voltage of 
transistor Q3 begins to decrease, increasing 
the voltage across the base voltage divider of 
trans is tor Q2. This reduces· the forward bias 
of transistor Q2 even more. This regenera
tion brings transistors Q2 and Q3 out of satura
tion and continues until they are both cut off. 
Capacitor C6 now starts to discharge through 
resistors R10, R9, and R8. During this dis
charge period, the positive and negative trigger 
pulses are still applied to the base of transistor 
Q2, but are not of sufficient amplitude to 
forward-bias and turn on transistor Q2. When 
transistors Q2 and Q3 are cut off, the base 
bias of transistor Q2 is determined by voltage 
divider R4, R5, R7, R9, RlO. The emitter 
·oltage of transistor Q2 is the charge on 
~apacitor C6. i:Cer~tore, capac:!.tor C5 ":las co 
::iischarge to such a level that when a positive 
:rigger pulse is applied to the base o.f transistor 
~2, it starts conducring. The time constant of 
~he RC network consisting of C6, R8, R9, and 
R 10 is fixed such that resistor R5 can be used 
to adjust the bias on transistor Q2, allowing 
every sixth positive trigger pulse, after the 
initial trigger pulse, to turn transistor Q2 on. 
When this occurs, the collector voltage on 
transistor Q2 will again drop, and the regener
ation process described above will be repeated. 
Thus, the process of regeneration occurs be
fore the natural period has been completed as 
the result of every sixth positive trigger pulse 
on the base of transistor Q2. This results in 
an output (collector of transistor Q3) that is ex
actly one-fifth of the input trigger pulse rate. 
The 100-kc signal present on the collector of 
transistor Q3 is applied to the 10 kc spectrum 
generator. Capacitor C8 prevents any degen
eration in the circuit as a result of the small 
forward resistance of diode CR3. Capacitcr 
C5 speelis up the application of the pulses from 
the collector of transistor Q3 to the base of 
trans is tor Q2. The 100-kc output signal of 
multivibrator Q2, Q3, which is developed 
.lcross voltage divider R9, R10, is coupled to 
the base of gate amplifier Q4 by capacitor C7. 
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4-185. wring the off time of multivibrator Q2, 
Q3, gate amplifier Q4 is forward-biased and 
in saturation. Forward-bias voltage for gate 
amplifier Q4 is developed by voltage dividers 
Rl2, R14 and R12, Rll, R13 from the positive 
20 vdc applied from main frame power sup-
ply 2A2A8. Capacitor C 11 is the emitter bypass 
capacitor. When gate amplifier Q4 conducts, 
the base is at approximately 10. 1 vdc and the 
emitter is at approximately 10. 3 vdc, the drop 
being caused by the small emitter-to-base 
resistance. With gate amplifier Q4 in satura
tion, the tank circuit (capacitor C10 and the 
primary of transformer T1) of keyed oscillator 
Q5 will be heavily loaded by the small collector
to-emitter resistance of gate amplifier Q4, 
preventing regeneration. When a positive pulse 
is coupled to the base of gate amplifier Q4, it 
is reversed-biased and cut off for the duration 
of the pulse. This removes the load from the 
tank circuit of keyed oscillator Q5, permitting 
it to oscillate at its natural frequency. Resistor 
R 16 limits the current flow through gate ampli
fier Q4 when it is in saturation. 

4-186. Voltage divider R17, R18 and emitter 
resistor R15 develop bias voltage for oscillator 
Q5 from the positive 20 vdc applied from the 
power supply on the main frame. Capacitor C9 
is rhe emitter bypass capacitor. When the load 
created by the conduction of gate amplifier Q4 
is removed from the tank circuit of keyed oscil
lator Q5, the tank circuit will produce an 0. a
microsecond sinusoidal burst of frequencies. 
This results in a spectrum of frequencies cen
tered around the free-running frequency of 
keyed oscillator Q5. The desired spectrum 
consists of ten spectrum points, which are be
low the free-running (center) frequency of keyed 
oscillator Q5, separated by the 100-kc keying 
rate. 'The secondary of transformer T1 and 
capacitor C13 provide the required feedback 
path for keyed oscillator Q5, so that the neces
sary loop gain can be developed to sustain 
oscillations. Capacitor C 12 is an rf bypass for 
resistor R 16 at the output frequency of keyed 
oscillator Q5. 

4-187. The spectrum output of the tank circuit 
is coupled to the base of amplifier Q6 by 
capacitor C 14. Operating voltage for amplifier 
Q6 i~ developed by voltage divider R19, R20 
and emitter resistor R21 from the positive 20 
vdc applied from the power supply on the main 
frame. The output of amplifier Q6 is limited 
by diode CR4. The amount of limiting is ad
justed by selecting the value of resistor R24 . 
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Resistors R23 and R24 form a voltage divider 
for developing the cathode bias on limiter CR4. 
Capacitors C 15 and C 16 are bypass capacitors. 
The output of amplifier Q6 is developed across 
a tuned circuit consisting of capacitor C17 and 
inductor L5. Resistor R22 increases the band
width of the tuned circuit and ensures uniform
ity. The output of t~ned circuit L5, C17 is 
coupled by capacitor C18 to another tuned cir
cuit consisting of capacitor C19 and the primary 
of transformer T2. Resistor R25 increases 
the bandwidth of this tuned circuit. The pass
band of these two tuned filters is sufficient to 
pass the desired 15. 3-to-16. 2-mc spectrum, 
but has sufficient selectivity to eliminate all the 
undesired harmonics and products produced by 
keyed oscillator Q5. The output of the 100 kc 
spectrum generator is coupled to 10.747 me 
mixer 2A2A6 A2A2. 

4-188. 100 KC SPECTRUM GENERATOR, 
TEST DATA. Pertinent references and applic
able test data for the 100 kc spectrum genera
tor are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Spectrum Generator Electronic Subas
sembly, Servicing Block Diagram, Figure 4-81. 

c. Spectrum Generator Electronic Subas
sembly, Schematic Diagram, Figure 5-14. 

d. 100 KC Spectrum Generator, Component 
and Test Point Location, Figure 5-10. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Oscilloscope, AN/USM-105A. 

(3) Electronic Multimeter, CCV0-91CA. 

(4) Multimeter, Al'f/PSM-4. 

(5) Translator/Synthesizer Test Set, 
TS-2133/WRC -1. 

f. Refer to paragraph 3-26 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 

" URR 2N Modules, NAVSHIPS 95700, for 100 
kc spectrum generator adjustment procedure. 

4-189. 10.747 MC MIXER, FUNCTIONAL 
CIRCUIT DESCRIPTION. The 10. 747 me 
mixer (figure 4-40) consists of an isolation 
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amplifier (Q2), a mixer (Q1), and a 10.747 me 
crystal filter (FL1). These circuits, which 
form a part of 100 KC Synthesizer Electronic 
Subassembly 2A2A6A2, produce a 10. 747 -me 
output at a level suitable for use in 17. 84 7/ 
27.847 me mixer 2A2A6A2A3. These circuits 
are used in all modes of operation. The fol
lowing paragraphs describe the operation of 
the 10.747 me mixer in detail. 

4-190. The 4.553-to-5.453-mc output from 
the 4. 553 to 5. 453 me oscillator is coupled to 
the emitter of isolation amplifier Q2 by capaci
tm: C7. Voltage divider R4, R5 and emitter 
resistor R7 derive operating voltage for isola
tion amplifier Q2 from the positive 20-vdc sup
ply line. Resistor R6 and capacitor C6 provide 
decoupling to prevent any interaction with other 
circuits connected to the positive 20-vdc supply 
line. Capacitor C3 is an rf bypass capacitor. 
Isolation amplifier Q2 is a grounded-base am
plifier, which prevents the spectrum frequen
cies and mixer products in mixer Q1 from being 
fed back into the hi-band/lo-band mixer /ampli
fier circuits via the 4. 553 to 5. 453 me oscillator 
circuits. The output of isolation amplifier Q2 
is developed across the primary of transformer 
Tl. Resistor R9 ensures the uniformity of the 
signal developed across transformer Tl. 

4-191. The 4. 553-to-5. 453-mc output of isola
tion amplifier Q2 is coupled to the emitter of 
mixer Ql by capacitor Cl. The 100-kc spec
trum (15. 3 to 16.2 me) from the 100 kc spec
trum generator is coupled to the base of mixer 
Q 1 by capacitor C2. Voltage divider R 1, R2 
derives base bias for mixer Ql from the posi
tive 20-vdc supply line. Resistor R3 and 
capacitor C4 provide decoupling to prevent any 
interaction with the other circuits connected to 
the positive 20-vdc supply line. The emitter 
bias for mixer Q 1 is developed from the output 
of the 10. 747 me mixer age circuit by emitter 
resistor R8. The age voltage is a variable 
voltage that controls the amount of forward
biasing, and thereby, the gain of mixer Ql. 
The frequency from the 4. 553 to 5. 453 me 
oscillator is mixed with each of the ten spec
trum points applied by the 100 kc spectrum 
generator. The resulting mixing products are 
developed across a tuned circuit consisting of 
capacitor C5 and the primary of transformer 
T2. This circuit is tuned to 10. 747 me, the 
desired mixer product. Transformer T2 cou
ples the output of mixe· ~1 to filter FLl. 
Filter FL1 is a 10. 74... !lC crystal lattice filter 
which eliminates all 1u,er mixing products. 
The 10.747 me outpu~ of filter FL1 is developed 
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Figure 4-40. 10. 747 MC Mixer, Simplified Schematic Diagram 

:ross the tuned circuit consisting of capacitors 
·~ and C9 and the primary of transformer T3. 
-~e output of the 10. 747 me mi.xer circuit is 
upled to 17. 847/27. 847 :nc mixer 2A2A6A2A3 
· ::ransformer T3. 

-192. 10.747 MC MIXER, TEST DATA. 
9rtinent references and applicable test data 
r the 10. 747 me mixer are as follows: 

a. Radio Transmitter T-827/URT, Main 
_·arne, Sdtematic Diagram, Figure 5-5. 

b. 100 KC Synthesizer Electronic Subas
'mbly, Servicing Block Diagram, Figure 4-79. 

c. 100 KC Synthesizer Electronic Subas
~mbly, Schematic Diagram, Figure 5-11. 

d. 10.747 MC Mixer, Component and Test 
)int Location, Figure 5-83. 

e. 

78 

Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) 

(3) 

(4) 

" Electronic Multimeter, CCV0-91CA. 

Oscilloscope, AN/USM-105A. 

Multimeter, AN/PSI\I-4. 

(5) Translator. Synthesizer Test Set, 
TS-2133. WRC -1. 

f. Refer to paragraph 3-32 in Technical 
Manual for Repair of AN;WRC-1 and R-1051 
URR 2.:-J Modules, NAVSHIPS 95700, for 
10.747 me mi.xer adjustment procedure. 

4-193. 10.747 MC MLXER AGC, FUNCTIONAL 
CIRCUIT DESCRIPTION. The 10.747 me 
mixer AGC (figure 4-41) consists of two age 
amplifiers (Q2 and Q3) and a detector (Q4). 
These circuits, which form a part of 100 KC 
Synthesi~er Electronic Subassembly 2A2A6A2, 
produce an age voltage which is used to control 
the gain of mixer Q1 in the 10.747 me mixer 
(2A2A6A2A2). These circuits are used in all 
modes of operation. The following paragraphs 
describe the operation of the 10. 747 me mi.xer 
age circuit in detail. 

4-194. The 22. 4-to-23. 3-mc or 32. 4-to-33. 3-
mc output from the hi-band/lo-band mLxer/ am
plifier is coupled to the base of age amplifier 
Q2 by capacitor C4. Voltage divider R4, R5 
derives bias voltage for age amplifier Q2 from 
the positive 20-vdc supply line. Inductor L2 is 
a peaking coil which compensates for high fre
quency roll-off, and provides for uniform out
put for both the hi-band and lo-band mi.xing 
frequencies. Resistor R7 develops enough 
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Figure 4-44. 10 KC Spectrum Generator, Simplified Schematic Diagram 

results in a 3. 82-to-3. 91-mc frequency 
spectrum with a 10-kc separation between 
spectrum points. The output of keyed oscillator 
Q6 is divided by resistors R28 and R29 and ap
plied to the 9. 07 me error mixer (part of 
2A2A6A3A4 ). 
4-212. 10 KC SPECTRUM GENERATOR, 
TEST DATA. Pertinent references and applic-

ORIGINAL 

able test data for the 10 kc spectrum genera
tor are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Spectrum Generator Electronic Subas
sembly, Servicing Block Diagram, Figure 
4-81. 

4-85 



Paragraph 
4-212 

NA VSHIPS 94840(A) AN/WRC-1 AND CU-937/UR 
TROUBLESHOOTING 

c. Spectrum Generator Electronic Subas
sembly, Schematic Diagram, Figure 5-14. 

d. 10 KC Spectrum Generator, Component 
and Test Point Location, Figure 5-106. 

e. Required Test Equiptn~nt: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

(4) Frequency Meter, .CAQI-524D. 

(5) Multimeter, AN/PSM-4. 

(6) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

f. Refer to paragraph 3-276 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700 for 10 kc 
spectrum generator adjustment procedure. 

4-213. 1 KC SPECTRT.JM GENER.i\TOR, 
FUNCTIONAL CIRCUIT DESCRIPTION. The 
1 kc spectrum generator (figure 4-45) consists 
_Jf a divide-by-two multivibrator (Ql, Q2), a 
divide-by-five multivibrator (Q3, Q4), a gate 
amplifie,r (Q5), and a keyed oscillator (Q6). 
These circuits, which form a part of Spectrum 
Generator Electronic Subassembly 2A2A6A5, 
produce a spectrum of frequencies between 
0. 122 and 0. 131 me. This frequency spectrum 
is applied to the 1. 981 me error mixer (part 
of 2A2A6.A3A4) to produce the reference fre
quencies used in the error cancellation scheme. 
These circuits also provide the 5-kc trigger 
frequency to the 5 kc spectrum generator for 
producing the 5-kc spectrum. The 1 kc spec
trum generator is used in all modes of opera
tion. The following paragraphs describe the 
operation of the 1 kc spectrum generator in 
detail. 

4-214. The input to the 1 kc spectrum gener
ator is the 10-kc pulse output of the 10 kc 
spectrum generator. This input signal is dif
ferentiated by capacitor C4 and the input im
pedance of divide-by-two multivibrator Q1, Q2. 
The rest!Iting positive pulses are used to trig
ger divide-by-two multivibrator Q1, Q2. 
Divide-by-two multi vibrator Q 1, Q2 is ident
ical to divide-by-two multivibrator Q1, Q2 in 
the 10 kc spectrum generator (refer to para
graph 4-210), except for the additional output. 
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The 5-kc pulsed output of the divide-by-two 
multivibrator is divided by voltage divider R9, 
R 10 and applied to the 5 kc spectrum generator 
as trigger pulses. The 5-kc pulse output of 
divide-by-t·.vo multivibrator Q1, Q2 is differ
entiated by capacitor C7 and the input imped
ance of divide-by-five multivibrator Q3, Q4. 
Diode CR4 provides a fast turn-on time for 
transistor Q3 and holds transistor Q3 in sat
uration during its conduction period. Divide
by-five multivibrator Q3, Q4 is identical to 
divide-by-five multivibrator Q3, Q4 in the 100 
kc spectrum generator (refer to paragraph 
4-184), except for circuit time constants. The 
1-kc pulse output of divide-by-five multivibra
tor Q3, Q4 is coupled to the base of gate am
plifier Q5. Gate amplifier Q5 is identical to 
gate amplifier Q4 in the 100 kc spectrum gen
erator (refer to paragraph 4-185). Gate 
amplifier Q5 turns keyed oscillator Q6 on and 
off at a 1-kc repetition rate. Keyed oscillator 
Q6 is identical to keyed oscillator Q5 in the 
100 kc spectrum generator (refer to paragraph 
4-186). The output of keyed oscillator Q6 is 
a 10-microsecond sinusoidal burst of fre
quencies with a 1-kc repetition rate. This re
sults ina 0. 122-to-0.131-mc frequency spectrum 
with a 1-kc separation between spectrum points. 

4-215. 1 KC SPECTRUM GENERATOR, 
TEST DATA. Pertinent references and applic
able test data for the 1 kc spectrum generator 
are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. Spectrum Generator Electronic Subas
sembly, Servicing Block Diagram, Figure 
4-81. 

c. Spectrum Generator Electronic Subas
sembly, Schematic Diagram, Figure 5-14. 

d. 1 KC Spectrum Generator, Component 
and Test Point Location, Figure 5-107. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

(4) Frequency Meter, CAQI-524D. 

(5) Multimeter, AN/PSM-4. 
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4-201. 17.847/27.847 MC MIXER, FUNC
TIONAL CffiCUIT DESCRIPTION. The 17.847/ 
27. 847 me mixer (figure 4-43) consists of two 
mixers (Q1 and Q2), a gating circuit (CR1, 
CR3), a 17.847 me filter (Yl), and a 27.847 me 
filter (Y2). These circuits, which form a part 
of 100 KC Synthesizer Electronic Subassembly 
2A2A6A2, produce either a 17.847-mc or 
27.847 -me frequency for use in the mixing cir
cuits of the hi-band/lo-band mixer/amplifier. 
These circuits are used in all modes of opera
tion. The following paragraphs describe the 
operation of the 17. 84 7/27. 84 7 me mixer in 
detail. 

4-202. The 7. 1-mc output from the 7. 1 me 
mixer is coupled to the emitter of mixer Ql by 
capacitor C5. The 10. 747-mc output from 
10.747 me mixer 2A2A6A4Al is coupled to the 
base of mixer Q 1 by capacitor C 1. Voltage 
divider R 1, R2 and emitter resistor R4 derive 
operatiilg voltage for mixer Q1 from the posi
tive 20-vdc supply line. Resistor R3 and 
capacitor C6 provide decoupling to prevent 
interaction with the other circuits connected to 
the 20 vdc supply line. Resistor R16 is the 
terminating resistor for the 7. 1-mc input 
signal. Mixer Q1 mixes the two input signals 
and develops the resulting mixing products 
across the tuned circuit consisting of capacitor 
C7 and the primary of transformer T1. The 
circuit is tuned to 17.747 me, the desired ad
ditive product. 

4-203. The output of mixer Q1 is coupled to a 
crystal filter consisting of transformers T1 
and T2, capacitors C8 and C9, and crystal Yl. 
Crystal Y1, series -resonant at 17. 847 me, 
passes the desired additive mixing product. 
Since the crystal can also be parallel reso
nated with its own shunt capacitance, capacitor · 
C8 and the bottom half of the primary of trans
former T2 are adjusted to cancel the effect of 
this shunt capacitance. The output of the filter 
is coupled to the hi-band/lo-band mixer/am
plifier (when the lo-band of mixing frequencies 
is required) and to the base of mixer Q2 (when 
the hi-band of mixing frequencies is required) 
by transformer T2. Resistor R5 terminates 
the crystal filter. 

4-204. The 10-mc signal from the 5 me 
., multiply-by-two circuit (part of 2A2A5A1) is 

coupled to the anode of diode CR 1 by capacitor 
C15. Zener diode CR2 regulates the positive 
20 vdc to 10 vdc by drawing enough current in 
addition to the load current to maintain a 10-
vdc drop across resistor R12. This 10 vdc 
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is applied to the cathode of diode CR 3 and to 
the anode of diode CR 1 through isolating re
sistor R11. When the lo-band output from the 
hi-band/lo-band mixer /amplifier is required, 
20 vdc is applied to resistors R6, R 10 and R14. 
Voltage divider R6, R7, which produces the 
base bias, onmixerQ2, thenhas 20vdcappliedto 
both ends. Thus, mixer Q2 is biased off when 
the lo-band of frequencies is being used. The 
lo-band positive 20 vdc is also applied through 
resistor R10 to the cathode of diode CRl. 
Therefore, when the lo-band of frequencies is 
being used, diode CR 1 is back-biased, prevent
ing the 10-mc signal from passing. The lo
band positive 20 vdc is also applied to the anode 
of diode CR3 through resistor R 14. Conse
quently, diode CR3 is forward-biased and con
ducts. The 10-mc signal is then allowed to 
pass through capacitor C 16 to 51-ohm load 
resistor R13. Therefore, resistor R13 loads 
the 10-mc signal when the lo-band mixing 
frequencies are required. 

4-205. When the hi-band mixing frequencies 
are required, a ground is applied to resistors 
R 14, R 10, and R6. The ground is applied 
through isolating resistors R14 and RlO to 
diodes CR3, and CR1, respectively. This 
back-biases diode CR3 and forward-biases 
diode CRl. When diode CRl is forward-biased, 
it conducts, allowing the 10-mc signal to pass. 
The 10-mc signal is coupled to the emitter of 
mixer Q2 by capacitor C 13. 

4-206. Voltage divider R6, R7 and emitter 
resistor R9 derive operating voltage for mixer 
Q2 from the positive 20-vdc supply line. Re
sistor R8 and capacitor Cll provide decoupling 
to prevent interaction with other circuits con
nected to the positive 20-vdc supply line. Ca
pacitor C 12 is the emitter bypass capacitor. 
The 17.847-mc output of the crystal filter is 
coupled to the base of mixer Q2 by capacitor 
ClO. The 17.847-mc and 10-mc signals are 
mixed, and the resulting products are devel
oped across the tuned circuit consisting of 
capacitor C18 and the primary of transformer 
T3. This circuit is tuned to 27. 847 me, which 
is the desired additive mixer product. Trans
former T3 couples the output of mixer Q2 to a 
crystal filter, consisting of crystal Y2, trans
formers T3 and T4, and capacitors C19 and 
C20. Each of these components has the same 
function as its corresponding component in the 
17. 847 me crystal filter. Resistor R15 is the 
termination for the crystal filter. The output 
of this crystal filter is coupled to the hi-band/ 
lo-band mixer/amplifier by transformer T4. 
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4-207. 17.847/27.847 MC MIXER, TEST 
DATA. Pertinent references and applicable 
test data for the 17. 847/27. 847 me mixer are 
as fbllows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 100 KC Synthesizer Electronic Subas
sembly, Servicing Block Diagram, Figure 
4-79. 

c. 100 KC Synthesizer Electronic Subas
sembly, Schematic Diagram, Figure 5-11. 

d. .17. 847/27. 847 MC MiXer Component 
and Test Point Location, Figure 5-85. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Frequency Meter, CAQI-524D. 

(4) Multimeter, AN/PSM-4. 

(5) Translator/Synthesizer Test Set, 
"':'S-2133/WRC-1. 

f. Refer to paragraph 3-32 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSIITPS 95700 for 17.847/ 
27.847 me adjustment procedures. 

4-208. 10 KC SPECTRUM GENERATOR, 
FUNCTIQNAL CIRCUIT DESCRIPTION. The 
10 kc spectrum generator (figure 4-44) con
sists of a divide-by-two multivibrator (Q1, 
Q2), a divide-by-five multivibrator (Q3, Q4), 
a gate amplifier (Q5), and a keyed oscillator 
(Q6). These circuits, which form a part of 
Spectrum Generator Electronic Subassembly 
2A2A6A5, produce a spectrum of frequencies 
between 3.82 and 3.91 me. This frequency 
spectrum is applied to the 9. 07 me error 
mixer (part of 2A2A6A3A4) to produce the ref
erence frequencies used in the error cancelling 
scheme. These circuits also provide the 10-kc 
trigger pulses to the 1 kc spectrum generator. 
The 10 kc spectrum fYenerator is used in all 
modes of operation. The following paragraphs 
describe the operation of the 10 kc spectrum 
generator in detail. 
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4-209. The input to the 10 kc spectrum gen
erator is the 100-kc pulsed output of the 100 
kc spectrum generator. Positive 20 vdc from 
main frame power supply 2A2A8 is applied to 
the 10 kc spectrum generator in all modes of 
operation. The positive 20 vdc is regulated to 
10 vdc by Zener diode CRl, which draws 
enough current in addition to the current 
drawn by the load to maintain a 10-vdc drop 
across resistor Rl. This 10 vdc is used to 
provide a stable supply voltage for divide-by
two multivibrator Q1, Q2 and divide-by-five 
multivibrator Q3, Q4. 

4-210. Divide-by-two multivibrator Q1, Q2 is 
a conventional bistable multivibrator that pros 
duces one output pulse for every two input 
pulses. The 100-kc input pulses are differen
tiated by capacitor C4 and the input impedance 
of multivibrator Q1, Q2. The resulting posi
tive triggers are directed to the saturated tran
sistor of divide-by-two multivibrator Q1, Q2 
by steering diodes CR2 and CR3. This cuts 
off the saturated transistor and starts the proc
ess of regeneration. Resistor R6 references 
the anodes of steering diodes CR2 and CR3 at 
the same potential as the emitters of transistors 
Ql and Q2 and provides the return path for 
capacitor C4. 

4-211. The output of divide-by-two multivi
brator Ql, Q2 is a 50-kc square wave. This 
signal is differentiated by capacitor C7 and 
the input impedance of divide-by-five multi
vibrator Q3, Q4. The resulting positive pulses 
are used to trigger divide-by-five multi vibrator 
Q3, Q4. Divide-by-five multivibrator Q3, Q4 
is identical to divide-by-five multivibrator 
Q2, Q3 in the 100 kc spectrum generator (re
fer to paragraph 4-184), except for circuit 
time constants. The 10-kc output signal of 
divide-by-five multivibrator Q3, Q4 is applied 
directly to the 1 kc spectrum generator. The 
10-kc output signal of divide-by-five multivi
brator Q3, Q4 is divided by resistors R 14 and 
R15 and coupled to the base of gate amplifier 
Q5 by capacitor Cll. Gate Amplifier Q5 is 
identical to the gate amplifier in the 100 kc 
spectrum generator (refer to paragraph 4-185). 
Gateamplifier Q5 turns keyed oscillator Q6 on 
andoff at a 10-kc repetition rate. Keyed oscil
lator Q6 is identical to keyed oscillator Q5 in the 
100 kc spectrum generator (refer to paragraph 
4-186). The output of keyed oscillator Q6 is 
a 0. 7 -microsecond sinusoidal burst of fre
quencies with a 10-kc repetition rate. This 
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d. 10.747 MC Mixer AGC, Component and 
st Point Location, Figure 5-89. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Oscilloscope, AN/USM-105A. 

(3) Multimeter, AN/PSM-4. 

(4) Translator/Synthesizer Test Set, 
-2133/WRC-1. 

f. Refer to paragraph 3-32 in Technical 
ual for Repair of AN/WRC-1 and R-1051/ 

2N Modules, NAVSIDPS 95700, for 
. 747 me mixer age adjustment procedures. 

198. 5 MC MULTIPLY-BY-TWO, FUNC
NAL CIRCUIT DESCRIPTION. The 5 me 

ltiply-by-two circuit (figure 4-42) doubles 
frequency of the 5-mc input signal obtained 

m switch A2A5S1 in the comparator circuit 
subsequent use in 17.847/27.847 me mixer 

2A6A2A3. This circuit consists of a 10 me 
plifier (Q4), which forms a part of Frequen
Standard Electronic Assembly 2A2A5. The 
lowing paragraph describe:: the operation of 
~ c:irc'J.it in detail. 

199. The 5-mc input signal from the com
ator' circuit is coupled to the base of 10 me 
plifier Q4 by capacitor C 17. Bias for the 
e of amplifier Q4 is provided by voltage 
ider R15, R16. Resistor R14 is the emit-

. resistor, which is rf bypassed by capaci
C15. The output tuned circuit consisting of 
primary of Eransformer T4 and capacitor 

6, is tuned to 10 me. Since this stage is 

+20VDC +20VDC 

~ t 

biased to produce non-linear amplification, the 
second harmonic (10 me) of the 5-mc signal 
is produced and amplified. The 10-mc signal 
is coupled through transformer T4 and applied 
to the 17. 847/27. 847 me mixer. 

4-200. 5 MC MULTIPLY -BY -TWO, TEST 
DATA. Pertinent references and applicable 
test data for the 5 me multiply-by-two circuit 
are as follows: 

a. Radio Transmitter T -827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. RF Translator Electronic Subassembly, 
Servicing Block Diagram, Figure 4-74 . 

c. Frequency Standard Electronic Assem
bly, Schematic Diagram, Figure 5-9. 

d. Refer to paragraph 2-25 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700, for 
5 me multiply-by-two adjustment procedures. 

e. Required Test Equipment: 

( 1) Electronic ::VIultimeter, CCV0-91CA. 

(2) Multimeter, &~1 PSM-4. 

(3) RF Signal Generator, CAQI-606A. 

(4) Frequency Standard Test Set, 
TS-2134/WRC-1 . 

f. 5 MC Multiplier, Divider, and Compara
tor, Component and Test Point Location, 
Figure 5-71. 

t Rl5 ~ Rl4 

Cl i ~CIS T4 
5 MC SIGNAL FROM 

7 
I © -4:-- 10 MC 

THE COMPARATOR --1( ' ' ~ - AOJ 10 MC TO THE 
CIRCUIT i - r t :---- 17.847!27.847MC 

~ Rl6 .J:_ Jl: ~ * MIXER (2A2A6A2A3) 

,b. 0-4 *CI6 ~ 
- 10 Mc I , r 

AMPLIFIER ~ 
~ 

NOTE· 

REF. DESIG. PREFIX 2A2A5AI, 

Figure 4-42. 5 MC Multiply-by-Two, Simplified Schematic Diagr:w· 
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02 03 REF. DES!G. PREFIX 2A2A6A2A2 

AGC AMPLIFIER AGC AMPLIFIER 
04 

DETECTOR 

Figure 4-41. 10. 747 MC Mixer AGC, Simplified Schematic Diagram 

degeneration to flatten the frequency response 
and provide stability. Resistor R8 is the emit
ter resistor, which is rf bypassed by capacitor 
C6. The output of age amplifier Q2 is deve
loped across resistor R6 and inductor L2 and 
is coupled to the base of age amplifier Q3 by 
capacitor C7. 

4-195. Voltage divider R9, RlO derives bias 
voltage for age amplifier Q3 from the positive 
20-vdc supply line. Resistors R12 and R13 
develop degeneration for increasing stability 
and controlling the age loop gain. The gain of 

·age amplifier Q3 is set by adjusting potentiom-
eter R13. Resistor R14 is the emitter resistor, 
which is rf bypassed by capacitor C9. The out- · 
put of age amplifier Q3 is developed across 
resistor Rll and is coupled to the base of de
tector Q4 by capacitor C8. 

4-196. Resistor R15, inductor L3, and diode 
CRl derive bias voltage for detecf:or Q4 from 
the positive 20-vdc supply line. Inductor L3 
provides a high ac input impedance and a low 
de resistance. This prevents any output load
ing of age amplifier Q3. Diode CRl compen
sates for temperature variations in the base-

..to-emitter circuit of detector Q4. Resistor R17 
provides as mall amount of degeneration to im
prove the stability of detector Q4. With no signal 
applied, detector Q4 is non-conducting. The 
positive portions of the applied signal forward-

ORIGI)[AL 

bias the base-to-emitter diode of detector Q4, 
causing current to flow. Capacitor Cll starts 
to charge to the 20 vdc when there is no 
collector current in detector Q4. When 
collector current starts to flow, the collec
tor voltage drops, causing capacitors C10 
and Cll to discharge through transistor Q4. 
:::>nee the output of age amplifier Q3 reaches 
a steady-state condition, each input cycle sus
tains the charge on capacitors C 10 and C 11, 
preventing fluctuations in the de output voltage. 
Since this circuit forms a closed loop with all 
the other circuits of the 100 KC Synthesizer 
Electronic Subassembly, the gain of all cir
cuits will reach a steady state condition, thus 
maintaining constant outputs from detector 
Q4, and hi-band/lo-band mixer/amplifier 
2A2A6A2A4/ A5, respectively. 

4-197. 10.747 MC MIXER AGC, TEST DATA. 
Pertinent references and applicable test data 
for the 10. 747 me mixer are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 100 KC Synthesizer Electronic Subas
sembly, Servicing Block Diagram, Figure 4-79. 

c. 100 KC Synthesizer Electronic Subas
sembly, Schematic Diagram, Figure 5-11. 

4-79 
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Figure 4-45. lKC Spectrum Generator, Simplified Schematic Diagram 

(6) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

f. Refer to paragraph 3-27c in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSillPS 95700 for 1 kc 
spectrum generator adjustment procedures. 

d. 1 KC Spectrum Generator, Component 
and Test-Point Location, Figure 5-103. 

" 4-216. 1. 981 MC ERROR MIXER, FUNC
TIONAL CIRCUIT DESCRIPTION. The 1. 981 
me error mixer (figure 4-46) consists of an 
isolation amplifier (Q7), a mixer (Q10), and 
a 1.981 me filter (FL2). These circuits, which 
form a part of the 1 and 10 KC Synthesizer 

ORIGINAL 

Electronic Subassembly 2A2A6A3, mix the out
put signal from the 1. 850 to 1. 859 me oscil
lator with one of the 1-kc spectrum points to 
produce the 1. 981-mc product signal for use in 
the 7. 089 me mixer. The following paragraphs 
describe the operation of the circuits in detail. 

4-217. The signal from the 1. 850 to 1. 859 me 
oscillator is coupled through capacitor C30 to 
the emitter of isolation amplifier Q7. The 
grounded base configuration of isolation am
plifier Q7 provides high reverse attenuation to 
the spectrum and mixer products present in 
mixer Q10. Base bias is provided by voltage 
divider R29, R27. Resistor R12 and capacitor 
C13 provide decoupling for isolation amplifier 
Q7. Capacitor C29 provides ac ground to the 
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I KC SPECTRUM 
FROM THE 
JKC SPECTRUM.-----------------------------------------------, 
GENERATOR 
(2A2A6A5A::J) +20V DC C44 '-~ 

ISOLATION Rl2 Q7 i 
AMPLIFIER R43 

• ' 'VVv 

INPUT SIGNAL 
FROM THE 
1.850-1.859 MC 
OSCILLATOR 
(2 A2A6A3A2) 

R28 Cl3 J 
~--H • • ,c 

C30 

-R41 L 

NOTE: 

1.981 MC TO 
7.089 MC MIXER 
(P/0 2A2A6A3A4) 

REF. DESIG. PREFIX 2A2A6A3A4. 

Figure 4-46. 1. 981 MC Error Mixer, Simplified Schematic Diagram 

base of isolation amplifier Q7. The output of 
isolation amplifier Q7 is applied to inductor L4. 
Inductor L4 provides the impedance transfor
mation necessary to drive mixer QlO. The 
output of inductor L4 is coupled through capa
citor C43 to the base of mixer QlO. Resistor 
R26 is used to ensure uniformity of the signal 
developed across inductor L4. Base bias is 
provided by voltage divider R44, R42. Re
sistor R12 and capacitor Cl3 also provide 
decoupling for mLxer QlO. The 1-kc spectrum 
is coupled through capacitor C44 to the emitter 
of mixer QlO. The mL'<ing products on the 
collector of mixer QlO are applied to crystal 
filter FL2 where all products except the sum 
(1. 981 me) are attenuated. Resistor R41 and 
capacitor C9 form the input termination of 
crystal filter FL2 while capacitor CS forms a 
part of the filter output termination. The out
put of rystal filter FL2 is applied to the 7. 089 
me mixer. 

4-218. 1. 981 MC ERROR MIXER, TEST 
DATA. Pertinent references and applicable 
test data for the 1. 981 me error mixer are as 
follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 1 and 10 KC Synthesizer Electronic 
Subassembly, Servicing Block Diagram, Fig
ure 4-7if. 

c. 1 and 10 KC Synthesizer Electronic 
Subassembly, Schematic Diagram, Figure 
5-12. 

4-88 

d. 7.089 MC Mixer, Component and Test 
Point Location, Figure 5-96. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-41CA. 

(3) Frequency ~Ieter, CAQI-524D. 

(4) Multimeter, AN/PSM-4. 

(5) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

4-219. 9. 07 MC ERROR MIXER, FUNCTION
AL CIRCUIT DESCRIPTION. The 9. 07 me 
error mixer (figure 4-4 7) consists of an iso
lation amplifier- (Q6), a mixer (Q8), and a 
9. 07 inc filter (FL1). These circuits, which 
form a part of 1 and 10 KC Synthesizer Elec
tronic Subassembly 2A2A6A3, mix the output 
signal from the 5. 16 to 5. 25 me oscillator with 
one of the 10-kc spectrum points to produce 
the 9.07-mc product signal for use in the 7.089 
me mixer. This circuit is identical (except for 
a few component values) to the 1. 981 me error 
mixer. Refer to paragraph 4-217 for details 
of circuit operation. 

4-220. 9. 07 MC ERROR MIXER, TEST DATA. 
Pertinent references and applicable test data 
for the 9. 07 me error mixer are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 
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Figure 4-47. 9. 07 MC Error Mixer, Simplified Schematic Diagram 

b. 1 and 10 KC Synthesizer Electronic 
Subassembly, Servicing Block Diagram, Fig
ure 4-78. 

c. 1 and 10 KC Synthesizer Electronic 
Subassembly, Schematic Diagram, Figure 
5-12. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Frequency Meter, CAQI-524D. 

(4) Multimeter, AN/PSM-4. 

(5) Translator/Synthesizer Test Set, 
TS-2133;WRC-l. 

d. 7. 08 9 MC Mixer, Component and Test 
Point Location, Figure 5-96. 

" 

e. Required Test Equipment: 4-221. 7. 089 MC MIXER, FUNCTIONAL Cffi
CUIT DESCRIPTION. Mixer Q9 circuit 

(1) RF Signal Generator, CAQI-606A. (figure 4-48 ), which forms a part of 1 and 10 

1.981 MC FROM 
THE 1.981 MC 
ERROR MIXER 
(P/0 2A2A6A3A4l 

9.07 MC FROM 
THE 9.07 MC 
ERROR MIXER 
(P/0 2A2A6A3A4l 

+20VDC 

Rll 
Cll 
\I _r;,r--......------+ 

R9 RIO 

Cl2 
~I 
~ / 

C7 

\~~ + Ill' • (I 
___........., 

R8 

.. 
~ CST 

NOTE: 

7.089 MC 
Tl ERROR SIGNAL 

.------~ ~ TO THE I 71 MC MIXER 
(2A2A6A4AI) 

I 
+CIO :-· ~ -----'-· 

REF DESIG. PREFIX 2A2A6A3A4. 

Figure 4-48. 7. 089 MC Mixer, Simplified Schematic Diagram 
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KC Synthesizer Electronic Subassembly 
2A2A6A3, mixes the 1. 981-mc signal from 
the 1. 981 me error mixer with the 9. 07 -me 
signal from the 9. 07 me error mixer to pro
duce the 7. 089 me error signal for use in the 
7. 1 me mixer of 500 CPS Synthesizer Elec
tronic Subassembly 2A2A6A4. The following 
paragraphs describe the operation of the cir
cuit in detail. 

4-222. The 1. 981-mc signal is coupled through 
capacitor C7 and isolating resistor R7 to the 
base of mixer Q9. The 9. 07-mc signal is 
coupled through capacitor C6 and isolating 
resistor R6 to the base of mixer Q9. Since the 
outputs of the 1. 981 me error mixer and the 
9. 07 me error mixer are combined at the base 
of mixer 09, the output termination for the cor· 
responding mixer filters is located in the 7. 089 
me mixer. This termination consists of re
sistors R6 and R7, capacitors C5 (figure 4-47), 
C6, C7, and C8 (figure 4-46), and the input 
impedance of mixer Q9, and the output imped
ance of the respective filters. Voltage divider 
R9, R8 provides base bias for mixer Q9. Re
sistor R11 and capacitor C 11 provide de coupling 
for mixer Q9. The output circuit of mixer Q9 
is a 7. 089-mc tuned circuit consisting of ca
pacitor C10 and transformer Tl. All mixing 
products except the difference frequency (7 .089 
me) are attenuated by the output circuit of 
mixer 09. The 7. 089-mc signal is coupled 
through transformer T1 to the 7. 1 me mixer 
circuit in 500 CPS Synthesizer Electronic Sub
assembly 2A2A6A4. 

4-223. 7.089 MC MIXER, TEST DATA. Per
tinent references and applicable test data for 
the 7. 089 me mixer are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 1 and 10 KC Synthesizer Electronic Sub
assembly, Servicing Block Diagram, Figure 
4-78. 

c. 1 and 10 KC Synthesizer Electronic Sub
assembly, Schematic Diagram, Figure 5-12. 

d. 7. 089 MC Mixer Components and Test
Point Location, Figure 5-96. 

" 
e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

!-90 

· (3) Frequency Meter, CAQI-524D. 

(4) Multimeter, AN/PSM-4. 

(5) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

f. Refer to paragraph 3-28 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700 for 7. 089 
me error mixer adjustment procedures. 

4-224. 5 KC SPECTRUM GENERATOR, 

FUNCTIONAL CIRCUIT DESCRIPTION. The 
5 kc spectrum generator (figure 4-49) consists 
of an emitter follower (Q1), a gate amplifier 
(Q2), and a keyed oscillator (Q3). These cir
cuits, which form a part of Spectrum Genera
tor Electronic Subassembly 2A2A6A5, produce 
a 0. 110-to-0.115-mc frequency spectrum 
which is supplied to 500 cps oscillator 
2A2A6A4A3 for use in the automatic phase
lock Loop. The 5 kc spectrum generator is 
used in all modes of operation. The following 
paragraphs describe the operation of the 5 kc 
spectrum generator in detail. 

4-225. The input to the 5 kc spectrum genera
tor is the 5-kc pulsed output of the 1 kc spec
trum generator. The 5 -kc input signal is 
coupled to the base of emitter follower Ql. 
Voltage divider R1, R2 and emitter resistors 
R4 and R6 develop bias voltage for emitter 
follower Q1 from the positive 20 vdc obtained 
from main frame power supply 2A2A8. 
Emitter Follower Q1 prevents loading on the 
multivibrator in 1 kc spectrum generator 
assembly 2A2A6A5A3 and provides a low
impedance source for gate amplifier Q2. The 
output of emitter follower Q1 is coupled to the 
base of gate amplifier Q2 by capacitor C 3. 
Gate amplifier Q2 is identical to gate amplifier 
Q4 in the 100 kc spectrum generator (refer to 
paragraph 4-185). Gate amplifier Q2 turns 
keyed oscillator Q3 on and off at a 5-kc repe
tition rate. Keyed oscillator Q3 is identical to 
keyed oscillator Q5 in the 100 kc spectrum 
generator (refer to paragraph 4-186). The 
output of keyed oscillator Q3 is a 100-micro
second sinusoidal burst of frequencies with a 
5-kc repetition rate. This results in a 0. 110-
to-0. 115-mc frequency spectrum. The output 
of keyed oscillator Q3 is applied to 500 CPS 
Synthesizer Electronic Subassembly 2A2A6A4. 

4-226. 5 KC SPECTRUM GENERATOR, 
TEST DATA. Pertinent References and 
applicable test data for the 5 kc spectrum gen
erator are as follows: 
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Figure 4-49. 5 KC Spectrum Generator, Simplified Schematic Diagram 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Dia,o-ram, Figure 5-5. 

b. Spectrum Generator Electronic Subas
sembly, Servicing Block Diagram, Figure 
4-81. 

c. Spectrum Generator Electrcnic Subas
sembly, Schematic Diagram, Figure 5-14. 

d. 5 KC Spectrum Generator, Component 
and Test Point Location, Figure 5-108. 

e. Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Oscilloscope, AN/USM-105A. 

(4) Frequency Meter, CAQI-524D. 

(5) Multimeter, AN/PSM-4. 

(6) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

f. Refer to paragraph 3-27d in Technical 
" Manual for Repair of AN/WRC-1 and R-1051/ 

URR 2N Modules, NAVSIDPS 95700 for 5 kc 
spectrum generator adjustment procedures. 

4-227. 500 CPS OSCILLATOR, FUNCTIONAL 
CIRCUIT DESCRIPTION. The 500 cps oscilla-

ORIGINAL 

tor (figure 4-50) consists of a Clapp oscillator 
(Q1, Q2), three emitter followers (Q3, Q5 and 
Q6), two amplifiers (Q4 and Q7), and a phase 
detector (CR8, CR9 and Tl). The 500 cps 
oscillator, which forms a part of 500 CPS 
Synthesizer Electronic Subassembly 2A2A6A4, 
produces either a locked 110-kc. or a locked 
115-kc signal for driving the divide-by-ten 
multi vibrators (2A2A6A4A2). These circuits 
are used in all modes of operation. The fol
lowing paragraphs describe the operation of 
the 500 cps oscillator in detail. 

4-228. The positive 20-vdc supply voltage for 
all circuits of the 500 cps oscillator is obtained 
from main frame power supply 2A2A8. Zener 
diode CR 1 regulates this 20 vdc to 15 vdc for 
use in the circuit by drawing enough current 
in addition to the load current to maintain a 
5 vdc drop across resistor Rl. Capacitors C2 
and C3 filter the regulated 15-vdc output of 
Zener diode CRl. 

4-229. The tank circuit of Clapp oscillator 
Ql, Q2 consists of capacitors C4, C5, and C7 
through Cll, inductor L4, and voltage-variable 
capacitors CR2, CR3, and CR4. Voltage-vari
able capacitors (VVC) CR2 and CR3 are the 
main tuning elements of oscillator Q 1, Q2. 
Capacitor C 10 is selected to adjust the initial 
frequency of oscillator Q1, Q2. VVC CR4 
provides the required pulling range for the 
phase-lock loop. Capacitor C9 compensates 
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or the non-linear tuning characteristics of 
rvc CR4. Capacitor Cll has a negative tem
)erature coefficient to compensate for tempera
'J.re changes in oscillator Q1, Q2. The parallel 
:.nd series combination of the aforementioned 
~apacitances results in a single variable capac
ty, which is designated C' . · A simplified ac 
quivalent circuit of oscillator Q1, Q2 is in
luded in figure 4-51 as an aid in analyzing the 
s cillator tank circuit. Figure 4-51 makes it 
eadily evident that capacitors C4, C5, C7, CB; 

_nd C' and inductor L4 form the parallel
esonant tank circuit of oscillator Ql, Q2. 

-230. The regulated 15 vdc present at Zener 
iode CRI is filtered by 2A2A6A4Al L1, 
A2A6A4A1 C 1 and applied to a voltage divider 
2A2A16R1, 2A2A16R2, 2A2A16R3) located on 
1e main frame. The voltage developed across 
1is voltage divider is tapped on one of two 
laces, depending on the setting of CPS switch 
2A2S6). When the CPS switch is in the 000 
Jsition, the voltage applied through isolating 
~sistor R12 sets the capacitance of VVC CR2 
.1d VVC CR3 to a value which tunes the output 
: oscillator Ql, Q2 to approximately 110 kc 
'lhen the phase-lock loop is open) or to exactly 
. 0 kc (when the phase-lock loop is closed). 
'Len the CPS switch is in the 500 position, the 
i.tage applied through isolating resistor R12 

,ts the capacitance of VVC CR2 and VVC CR3 
a value ~hich tunes the output of oscillator 

~' Q2 to 115 kc. Filter L5, Cl2, removes 
1y spurious ac signals present on the 15-vdc 
:le. 

-231. When operating voltage is applied to 
cillator Q1, Q2, the oscillator produces an 

.tput of approximately 110 kc or 115 kc, de
·nding on the setting of the CPS switch. These 
tput frequencies will only approximate the 
·sired operating frequencies until the phase
~k loop is closed. Resistors R2 and R6 form 
''oltage divider which develops the base bias 
r transistor Ql. Resistors R5, R3, R4 are 
~ emitter resistors for transistors Q1 and 
:, respectively. Inductors L2 and L3 pro-
:fe a ground path for de voltages and a high 
.pedance for ac voltages. Capacitor C6 is a 
blocking_ cap_?.citor. The outp11t of oscil-

:or Q1, Q2 is limited by diodes CR5 and CR6. 
.e negative-going limit of the signal is es
Jlished b~ the anode bias (developed by volt
e divider R7, R8, RT1) minus the forward 
Jp across diode CR6. The positive-going 
nit of the signal is established by the cathode 
:s (developed by voltage divider R9, RIO) 
1s the forward drop across diode CR5. 

12 

Therefore, the peak-to-peak amplitude of the 
signal is limited by the two established de 
reference levels. The bias on diodes CR5 and 
CR6 is nearly equal at room temperature. As 
the temperature of the circuit varies, the for
ward drop of diodes CR5 and CR6 varies. This 
would result in variations in the output signal 
amplitude without temperature compensation. 
Thermistor RTl varies the anode bias of diode 
CR6 in accordance with temperature changes. 
Therefore, the negative-going limit of the sig
nal is shifted so that the difference between the 
two de references remains constant. This 
ensures that the amplitude of the signal does 
not vary with changes in temperature. Ca
pacitors C13 and C25 are rf bypass capacitors. 

4-232. The output of oscillator Q1, Q2 is ap
plied directly to the base of emitter follower 
Q3, which in turn develops the signal across 
resistor R13. Emitter follower Q3 provides 
isolation for oscillator Ql, Q2, preventing 
succeeding stages from adversely loading the 
oscillator. The output of emitter follower Q3 
is coupled to the base of amplifier Q4 by ca
pacitor Cl4. Bias voltage for amplifier Q4 is 
developed by voltage divider R14, R15. A 
small amount of degeneration is developed by 
unbypassed emitter resistor R17 to increase 
the stability of amplifier Q4. The output of 
amplifier Q4 is applied directly to the base of 
emitter follower Q6 which develops the signal 
across resistor R26. Emitter follower Q6 
provides a low-impedance source for the 
divide-by-ten multivibrators. The output of 
emitter follower Q6 is coupled to the divide
by-ten multivibrators by capacitor C23. 

4-233. The output of amplifier Q4 is also ap
plied to the base of emitter follower Q5. 
Potentiometer R 16 establishes the signal level 
at the base of emitter follower Q5 and also 
serves as a voltage divider for developing the 
base bias, thereby setting the gain of the phase
lock loop. Emitter follower Q5 provides a 
low-impedance source for phase-detector cir
cuit CR8, CR9, and Tl. During transmit 
operation, a ground potential is applied through 
filter L6, C 16 to resistor R20. Therefore, 
diode CR7 is forward-biased, allowing the 
signals developed across resistor R19 by emit
ter follower Q5 to pass. This signal is coupled 
to the center-tapped seeondary of transformer 
T 1 by capacitor C 17. 

4-234. The 5-kc spectrum output of the 5 kc 
spectrum generator is coupled to the base of 

ORIGINAL 

c 
~ .. 



L5 Rl2 

J I .. +15V DC 

C2 :::;..,. C3 -'I' _L 
= 

__ _Jy~ -·· e-'V\/\r< _____ ,__ _____ _ 

CI2 j-
T ~C9 Cll ~ CIO 

R2 

R6 

TC4 -. c:• Jj 
@ r- ~ 

'I'C5 

S6 

ECTRUM 
)R 115 KC) 
-IE 5 KC 
lJM GENERATOR 
5A4) 

TPI 

L7 

TCI9 

+13V DC +15V DC 
= 1 1 

R7 ;; CR6 I CR5 ~ R9 
. I . ' 

... 1111 • ..., • 

c+· C25TRT'(Tfj•• 
li I , 

Cl3* ~RIO 
I I 
~ 

-:1 

+15V DC 

-::-

Q2 
OSCILLATOR 

Q3 1 EMITTER Rl3 
FOLLOWER 

+ 15V DC 

R25 ~ 

Rl4 

NA VSHIPS 94840(A) 

+20V DC 

R!6 

AD~~~~ t,.. __ \JI-l ""::;,1 • 
1 

Q4 

Rl9 

= R20 L6 GRD 
._---...JV'./\r---~...rv'YY'-- X MIT 

+20V DC 

C23 110 OR 115 KC TO 
.::::;;.t 'I DIVIDE -BY- TEN 

1 
AMPLIFIER 

06 1' • MULTIV!BRATORS 
EMITTER R

26 
(2A2A6A3A2) 

FOLLOWER 
R!7 ~ 

RIB~ }ciS -- C!7T 

CR9 l 

+20V DC -=- + 20V DC 

J Q7 t 
R2 ' ? AMPLIFIER~ R29 

THE 

Figure 
4-50 

.....-.,. -· l +I 
R24~ .:..rC22 

__.!_ 

" 

I 

~R22 

R2! 

l_ 

T
C21 

R23 

1C20 

CR8 

R31 

L 

I 
I 
~R30 

--'--

NOTE: 
UNLESS OTHERWISE NOTED 
REF DESIG. PREFIX IS 2A2A6A4A3 

Figure 4-50. 500 CPS Oscillator, 
Simplified Schematic Diagram 

4-93, 4-94 

i 
i 



" 

AN/WRC-1 AND CU-937/UR 
TROUBLE SHOOTING 

2A2AI6R3. +20±V DC Rl 
2 A 2 A6A4AILI -::p 2A2AI6RI ---·---- .JYY~ 

VVV'------ - CRI1·· -, 
J\1\/' • 2A2A6A4AI Cl _..--, ' ~ . ~ '~ -=-

J l -+15V DC 

""c2 :_.,.____c3 
-~ -1:-

2 
3 

4 
o---. 

5 

ORIGINAL 

• ~y"'~ ···~ 0 1 ®. ~~ Cl2~j_J- J 1 _LCIO L i C 

- ~C9 CIL-j 'T !' 
J CR2 CF 

CR4 J _ _ _ __ _._ 
~ 

500 

_ooo.:_E) 

P/0 2A2S6 

5 KC SPECTRUM 
(110 KC OR 115 KC) 
FROM THE 5 KC 
SPECTRUM GENERATOR 
( 2A2A6A5A4) 

TPI 

~-~s~ 

l 

L7 
-yy-y 

TCI9 

_L +IGV 
-=-

t 
R7; 

• 

I --
1 ~ 

C25~RTli T; 

I ~ 
1 



,,-, .... ----------------------------------------



AN/WRC-1 AND CU-937/UR 
TROUBLE SHOOTING 

NA VSHIPS 94840(A) Paragraph 
4-234 

L4 

c' 
\ 

QI,Q2 

C4 R3 

• • .. OUTPUT 

R4 

L2 

-= 

Figure 4- 51. 500 CPS Oscillator, 

AC Equivalent Circuit, Schematic Diagram 

amplifier Q7 by capacitor C24. Voltage Divider 
R29, R30 and emitter resistors R27, R28 develop 
operating voltages for amplifier Q7 from the 
positive 20-vdc supply. A small amount of 
degeneration is developed by resistor R28 to 
increase the stability of amplifier Q7. The 
output of amplifier Q7 is developed across the 
primary of transformer Tl. Resistor R31 
ensures that a uniform signal is developed 
across the primary of transformer T 1. 

4-235. The phase detector circuit compares 
the output of oscillator Q 1, Q2 with the 5 -kc 
spectrum generator is coupled to the base of 
amplifier Q7 by capacitor C24. Voltage divider 
R29, R30 andemitter resistors R27, R28 develop 

· that varies about the circuit de reference. 
This ac function varies the capacitance of 
VVC CR4, causing the oscillator frequency to 
This a-c function varies the capacitance of 
VVC CR4, causing the oscillator frequency to 
sweep. As the oscillator output sweeps through 
the reference frequency, the output frequency 
of the phase detector decreases with each 
sweep and eventually diminishes to zero. The 
output of the phase detector is then a de level 
which locks the output of the oscillator to the 
frequency standard. Whenever the oscillator 
begins to drift. the phase difference is detected 
by the phase detector and the de potential ap-

., plied to VVC CR4 is shifted accordingly to hold 
the oscillator on frequency. 

4-236. The phase detector circuit is refer
enced at a de potential which is developed by 
voltage divider R25, R24. This de reference 
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(voltage across resistor R24) is applied to the 
cathode of diode CR9. Since there is no other 
de path in the phase detector circuit, this lev
el references the output at the cathode of diode 
CR8tothesamedcpotential. Capacitor C22 
serves as a bypass for resistor R24. The oscilla
tor output signal is developed across resistor 
R23. The 5 :-kc spectru~ output of_ amplifier Q7 is 
induced into the secondary of transformer T 1. 
The secondary of transformer T 1 provides a 
balanced output from amplifier Q7 and also 
forms part of the phase-detector circuit. Each 
half of the balanced output is composed of a 
diode ( CR8 or CR9 ), a resistor (R21 or R22 ), 
and a capacitor (C21 or C20) with a common 
path through resistor R23. The center-tapped 
secondary of transformer Tl is the common 
path for the signals in the circuit. Since the 
output of transformer Tl is balanced, the net 
de current through resistor R23 is zero. In 
the absence of an oscillator signal, the net 
voltage from the cathode of diode CR8 to the 
cathode of diode CR9 is also zero. With an 
oscillator signal present, this net voltage re
mains at approximately zero, unless the oscil
lator frequency is nearly coincident with the 
5 -kc spectrum reference frequency. When the 
oscillator and 5 kc spectrum frequencies are 
nearly coincident, the net output voltage across 
resistors R21 and R22 becomes a time-varying 
function with a frequency equal to the differ
ence between the oscillator frequency and the 
5-kc spectrum frequency. In order for oscil
lator Q 1, Q2 to be locked, the difference be
tween the oscillator frequency and the 5 -kc 
spectrum reference frequency must be zero. 

4-237. Assume that the output of the oscillator 
is 110.4 kc. The desired oscillator output is 
110 kc. The 5-kc spectrum contains the two 
spectrum points, llO kc and 115 kc. The 110.4 
kc and 115 kc are not coincident enough to 
materially change the net voltage between 
diodes CR8 and CR9. However, the 110.4 kc 
is in close coincidence with the 110-kc spec
trum point. This causes a 400-cps ac output 
from the phase detector cin:uit. The ac out
put of the phase detector varies the capacity 
of VVC CR4 by varying the applied voltage 
above and below the de reference, thus sweep
ing the oscillator accordingly. Since the loop 
is closed, this frequency decreases with time 
due to the decrease of the oscillator output 
frequency as it is being swept. After this 
sweep frequency has been decreased to a fre
quency within the pull-in range of the oscil
lator, the oscillator pulls in and locks at the 
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desired 110 kc~ At this time the output of 
phase detector CR8 and CR9 is the de refer
ence level. If the phase of the oscillator be
gins to drift, the phase difference is detected 
by the phase detector circuit and the de out
put is shifted accordingly to correct the 
oscillator frequency. The network composed 
:Jf inductor L7 and capacitor Cl9 serves as a 
filter for the output of the phase-detector cir
::!uit. 
±-238. A vector diagram of the operation of 
:he phase detector circuit is shown in figure 
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4-52. Consider first the series circuit com
posed of R23, C21, and C22, across which 
oscillator Q1, Q2 develops its output (see 
figure 4-52a). At frequencies near 110 kc, the 
reactance of capacitor C21 is approximately 
145 ohms and the reactance of capacitor C22 
is approximately 0. 65 ohms. Therefore, 
nearly all the signal from oscillator Q1, Q2 is 
developed across resistor R23. Next, consider 
the situation when the oscillator frequency 
equals the 110-kc spectrum point. Potentials 
Eao and Ebo then have amplitudes and phases 
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Figure 4-52. Phase Detector, Vector Diagram 
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similar to those illustrated in figure 4-52b. 
Since Eao = Ebo• then Ea'o = Eb'o· There
fore, Ea'b' = 0. When the phase difference 
between the oscillator and the 110-kc spectrum 
points is positive, (oscillator output greater 
than the spectrum point), Eao and Ebo have 
amplitudes and phases as illustrated in figure 
4-52c. Since Eao .) Ebo• then Ea•o) Eb'o· 
Therefore, Ea'b' is positive. When the phase 
difference between the oscillator and the 110-kc 
spectrum point is negative (oscillator output 
less than the spectrum point), Eao and E 00 
have amplitudes and phases as illustrated in 
figure 4-52d. Since Eao < Ebo, then Ea'o< 
Eb'o· Therefore, Ea'b' is negative. The 
preceeding discussion also holds true if the 
desired oscillator output is 115 kc. 

4-239. 500 CPS OSCILLATOR, TEST DATA. 
Pertinent references and applicable test data 
for the 500 cps oscillator are as follows: 

a. Radio Transmitter T -827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 500 CPS Synthesizer Electronic Subas
sembly, Servicing Block Diagram, Figure 
4-82. 

c. 500 CPS Synthesizer Electronic Subas
sembly, Schematic Diagram, Figure 5-13. 

d. 500 CPS Oscillator, Component and 
Test Point Location, Figure 5-103. 

e. Transmitter 500 Cycle Control, Com
ponent Location, Figure 5 -32. 

f. Required Test Equipment: 

(1) Frequency Meter, CAQI-524D. 

(2) Oscilloscope, AN/USM-105A. 

(3) Heterodyne Voltmeter, Bruel and 
Kjaer, 2005. 

(4) Multimeter, AN/PSM-4. 

(5) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

g. Refer to paragraph 3-30 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSHIPS 95700 for 500 cps 
oscillator adjustment procedures. 
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4-240. DIVIDE-BY-TEN MULTIVIBRATORS~ 
FUNCTIONAL CIRCUIT DESCRIPTION. The 
divide-by-ten multivibrators circuit (figure 
4-53) consists of a shaping amplifier (Q9), a 
divide-by-five circuit (Q1, Q2, Q3, Q4, Q5, 
and Q6), and a divide-by-two circuit (Q7 and 
Q8). These circuits, which form a part of 
500 CPS Synthesizer Electronic Subassembly 
2A2A6A4, divide the 110-kc or 115-kc output 
from 500 cps oscillator 2A2A6A4A3 by ten to 
provide the 11-kc or 11. 5-kc signal required 
for mixing in 7. 1 me mixer 2A2A6A4Al. 
These curcuits are used in all modes of opera
tion. The following paragraphs describe the 
operation of the divide-by-ten multivibrators 
in detail. 

4-241. The operating voltage for the divide
by-ten multi vibrators is the positive 1 0-vdc 
output from Zener diode CRl. Zener diode 
CR1 regulates the positive 20-vdc output from 
main frame power supply 2A2A8 to 10 vdc by 
drawing enough current in addition to the load 
current to maintain a 10-vdc drop across re
sistor Rl. Capacitor C1 and inductor Ll filter 
the 20-vdc input to Zener diode CRl and capac
itor C2 filters the positive 10-vdc output from 
Zener diode CRl. 

4-242. The locked 110-kc or 115-kc sinusoidal 
cutput from the 500 cps oscillator is the input 
signal for the divide-by-ten multivibrators. 
This signal is coupled to the base of shaping 
amplifier Q9 by capacitor C3. Resistors R3, 
R4, and R6 comprise a resistive network for 
developing the required operating voltages for 
shaping amplifier Q9. With no signal input, 
diode CR2 holds amplifier Q9 at cutoff. As 
a result, a small input signal overdrives shap
ing amplifier Q9. Diode CR2 clamps the posi
tive portions of the input signal. Resistor R2 
provides isolation for the input signal and ca
pacitor C4 reduces the transistor storage time, 
thus, increasing the switching speed. Due to 
the clamping action of diode CR2, the negative 
portions of the input signal will drive shaper 
amplifier Q9 into saturation. The resulting 
negative-going pulses are inverted by shaping 
amplifier Q9, and are developed across resis
tor R5. These positive pulses are coupled to 
steering diodes CR3 and CR4 by capacitor C6. 

4-243. Transistors Ql. Q2, Q3, Q4, Q5, and 
Q6 comprise three sta :ard bistable multivi
brators, which are cr ected in a configuration 
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Figure 4- 54. Divide-by- Ten Multi vibrator, 
Timing Diagram 

employing a feedback loop, to divide the input 
signal by five. Bistable multivibrator Q7, Q8 
divides the output from this circuit by two. See 
figure 4-54 and table 4-1 during the following 
discussion. 

4-244. Assume that transistors Ql through Q8 
are in the condition shown in the start condition 
line of table 4-1. The first input pulse from shap-

. ing amplifier Q9 is differentiated by capacitor C6 
and the input impedance of multi vibrator Q 1, 
Q2. The resulting positive trigger pulse 
switches transistor Q2 to cutoff and transistor 
Q 1 to saturation, producing a negative pulse on 
the collector of transistor Q2. This pulse is 
·differentiated by capacitor C 10 and the input 
impedance of multivibrator Q3, Q4. This 
back-biases steering diodes CR5 and CR6, pre
venting any input to multivibrator Q3, Q4. 
Therefore, the remaining transistors of the 
divide-by-ten multivibrators circuit do not 
change condition (pulse 1 line of table 4-1). 
The second input pulse to multi vibrator Q 1, Q2 
is differentiated, and the resulting positive 
trigger pulse switches transistor Q 1 to cutoff 
and transistor Q2 back into saturation, pro
ducing a positive pulse on the collector of 
transistor Q2. This pulse is differentiated, 
producing a positive trigger pulse, which 

ttswitches transistor Q4 to cutoff and transistor 
Q3 to saturation. The negative pulse on the 
collector of transistor Q4 is differentiated by 
capacitor Cl4 and the input impedance of mul
tivibrator Q5, Q6. This back-biases steering 
diodes CR8 and CR9. Therefore, the remain-

ORIGINAL 

ing transistors of the divide-by-ten multivi
brators do not change condition (pulse 2 line of 
table 4-1). The third input pulse to multivi
brator Q 1, Q2 switches transistor Q2 to cutoff 
and transistor Q 1 to saturation, producing 
another negative pulse on the collector of tran
sistor Q2. Therefore, there is no further 
change in the remaining transistors of the 
divide-by-ten multivibrators (pulse 3 line of 
table 4-1). The fourth input pulse to multivi
brator Ql, Q2 switches transistor Q 1 to cutoff 
and transistor Q2 to saturation. The positive 
pulse on the collector of transistor Q2 is dif
ferentiated, and the resulting positive trigger 
pulse switches transistor Q3 to cutoff and tran
sistor Q4 to saturation. The positive pulse on 
the collector of transistor Q4 is differentiated, 
and the resulting positive trigger pulse switch
es transistor Q6 to cutoff and transistor Q5 to 
saturation. The negative pulse on the collector 
of transistor Q6 is differentiated by capacitor 
C 18 and the input impedance of multi vibrator 
Q7, Q8. This back-biases steering diodes 
CR10 and CR11. Therefore, transistors Q7 
and Q8 do not change condition (pulse 4 line of 
table 4-1). When the fourth input pulse is ap
plied to the multi vibrator Q 1, Q2, transistor, 
Q5 is switched to saturation. The positive 
pulse on the collector of transistor Q5 is dif
fP.rentiated by capacitor C25 and the input im
pedance of multivibrator Q3, Q4. The resulting 
positive trigger pulse is applied through diode 
CR7 to the base of transistor Q4, switching 
transistor Q4 to cutoff and transistor Q3 to 
saturation. The positive-going pulse on the 
collector of transistor Q5 is also differentiated 
by capa~itor C24 and the input impedance of 
multi vibrator Q 1, Q2. The resulting positive 
trigger pulse is applied through diode CR 12 to 
the base of transistor Q2, switching transistor 
Q2 to cutoff and transistor Q 1 to saturation. 
Transistors Q1 through Q8 are now in the con
ditions shown in the feedback line of table 4-1. 
The fifth pulse applied to multi vibrator Q 1, Q2 
causes changes in all four of the multivibrators 
as shown in the fifth line of table 4-1. Tran
sistors Q 1 through Q6 are now in the same con
dition they were in prior to the application of 
the input pulses. Thus, the input signal is 
divided by five by transistors Q 1 through Q6. 
The sixth, seventh, eighth, and njnth input 
pulses to multi vibrator Q 1, Q2 causes the same 
changes in circuit conditions for transistors Q 1 
through Q6 as previously explained for input 
pulses 1 through 4, respectively (lines 6, 7, 
8, 9, and feedback of table 4-1). The tenth in
put pulse to multivibrator Q1, Q2 (like the fifth 
input pulse) switches transistors Q1 through 
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TABLE 4-1. DIVIDE-BY-TEN MULTIVIBRATORS, TIMING CHART 

PULSE 
NUMBER Q1 Q2 Q3 

START 
CONDITION OFF 'ON OFF 

1 ON OFF OFF 

2 OFF ON ON 

3 ON OFF ON 

4 OFF ON OFF 

FEEDBACK ON OFF ON 

5 OFF ON OFF 

6 ON OFF OFF 

7 OFF ON ON 

8 ON OFF ON 

9 I 
OFF ON l OFF 

I ' I 
FEEDBACK ON OFF ON 

10 OFF ON OFF 

ON indicates saturation 

OFF ipdicates cutoff 

Q6 back to the starting position. The positive 
pulse on the collector of transistor Q6 is dif
ferentiated; the resulting positive trigger pulse 
switches transistor Q7 to cutoff and transistor 
Q8 to saturation. Therefore, for each ten in
put pulses applied to multivibrator Ql, Q2, 
transistors Q7 and Q8 produce one complete 
::mtput cycle. 

t-245. Resistors R36 and R41 and capacitor 
C22 serve as the collector load and also form 
~n integrating network to integrate the square
,vave out'ijllt at the collector of transistor Q7. 
The resulting sawtooth output from multivi
)rator Q7, Q8 is coupled to the 7. 1 me mixer 
)Y capacitor C23. Resistor R41 provides a d-e 
~onduction path to ground for transistor Q7. 
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I 

I 

TRANSISTOR 

Q4 Q5 Q6 Q7 Q8 

ON OFF ON OFF ON 

ON OFF ON OFF ON ! 

OFF OFF ON OFF ON 

OFF OFF ON OFF ON 
i 

ON ON OFF OFF ON 

OFF ON OFF OFF ON 

ON OFF ON ON OFF 

ON OFF ON ON OFF 

OFF OFF ON ON OFF 

OFF OFF ON ON OFF 

ON ON l OFF ! ON OFF 
I 

I 

! I 

OFF ON OFF ON OFF 

ON OFF ON 

4-246. DIVIDE-BY-TEN MULTIVIBRATORS, 
TEST DATA. Pertinent references and applic
able test data for the divide-by-ten multivibra
tors are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 500 CPS Synthesizer Electronic Subas
sembly, Servicing Block Diagram, Figure 
4-82. 

c. 500 CPS Synthesizer Electronic Subas
sembly, Schematic Diagram, Fjr;ure 5-13. 

d. Divide-by-Ten Multivir ors, Com
ponent and Test Point Locati_ .,, Figure 5-101. 
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e. ~ Required Test Equipment: 

(1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) FrequencyMeter, CAQI-5240. 

(4) Multimeter, AN/PSM-4. 

(5) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

4-247. 7. 1 MC MIXER, FUNCTIONAL Cffi
CUIT DESCRIPTION. The 7. 1 mixer (figure 
4-55) consists of two ·amplifiers (Q3 and Q5), 
a mixer (Q 1), two emitter followers (Q2 and 
Q4), and a 7. 1 me crystal filter (FL1). These 
circuits, which form a part of 500 CPS Synthe
sizer Electronic Subassembly 2A2A6A4, mix 
the 11-kc or 11. 5-kc output from divide-by-ten 
multivibrators 2A2A6A4A2 with the 7. 089-mc 
output from 7. 089 me mixer 2A2A6A3A4 to 
produce a nominal 7. 1-mc output with the level 
suitable for use in 17.847/27.847 mixer 
2A2A6A2A3. These circuits are used in all of 
the modes of operation. The following para
graphs describe the operation of the 7. 1 me 
mL'<:er in detail. 

4-248. The 11-kc or 11. 5-kc output from the 
divide-by-ten multivibrators is coupled to the 
oase of amplifier Q5 by capacitor C20. The 
operating voltage for amplifier Q5 is develope< 
by voltage divider R25, R26 and emitter re
sistors R23 and R24 from the positive 20 vdc 
supply line. Decoupling is provided by ca
pacitor C 19 and resistor R21 to prevent inter
action with the other circuits connected to the 
positive 20 vdc supply line. Capacitor C18 is 
the emitter bypass capacitor of amplifier Q5. 
The amplified output signals from amplifier Q5 
~re developed across a tuned circuit consisting 
of capacitor C17 and the primary of transform
er T2. Resistor R22 increases the bandwidth 
of transformer T2. 

4-249. The sinusoidal output from amplifier 
Q5 is coupled to the base of emitter follower 
Q4 by capacitor C 16. The operating voltage 
for emitter follower Q4 is developed by voltage 
Q.ivider R19, R20. Resistor R18 and capacitor 
C 15 provide decoupling to prevent interaction 
with the other circuits connected to the positive 
20 vdc supply line. Emitter follower Q4 pro
vides a low impedance source for mixer Q 1. 
The output from emitter follower Q4 is devel-
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oped across resistor Rl7 and coupled to the 
emitter of mixer Q1 by capacitor C14. 

4-250. The operating voltage for mixer Q 1 is 
developed from the positive 20 vdc supply line 
by emitter resistor R4 and voltage divider R 1, 
R2. Resistor R3 and capacitor C3 provide 
decoupling to prevent interaction with the 
other circuits connected to the positive 20 vdc 
supply line. Capacitator C4 is the emitter bYPass 
capacitor. Due to the large difference in fre
quency between the two inputs, resistor R5 
develops a small amount gi degeneration to in
crease the stability of m:ix'ey Ql. The 
7. 089-mc output from 7. 089= me mixer 
2A2A6A3A4 is coupled to the base of mixer Q 1 
by capacitor C2. Transistor Q1 mixes the 
11-kc or 11. 5-kc signal with the 7. 089-mc 
signal, providing one of two outputs. If the 11 
kc is used, the mixing products are 11 kc, 
7. 089 me, 7. 078 me, and 7. 1 me. If the 11. 5 
kc is used, the mixing products are 11.5 kc, 
7. 089 me, 7. 0775 me, and 7. 1005 me. One of 
these two groups of mixing products is devel
oped across resistor R6. The signals devel
oped across resistor R6 are applied to filter 
FLl. Filter FL1 is very selective, allowing 
only the 7.1 me, or the 7.1005 me to pass. 
Capacitor C5 and resistor R6, and capacitor 
C6 and resistor R7 form the input and output 
terminations, respectively, for crystal filter 
FLl. The output from filter FL1 is coupled to 
the base of emitter follower Q2 by capacitor 
C7. 

4-251. The operating voltage for emitter fol
lower Q2 is developed from the positive 20 vdc 
supply line by voltage divider R8, R9 and emit
ter resistor R 11. Resistor R 10 and capacitor 
C8 provide decoupling to prevent interaction 

· with the other circuits connected to the positive 
20 vdc supply line. Emitter follower Q2 iso
lates filter FLl to prevent. it from being 
adversely loaded by amplifier Q3. The output 
from emitter follower Q2 ls developed across 
resistor Rll and is coupled to the base of am
plifier Q3 by capacitor C10. 

4-252. The operating voltage for amplifier Q3 
is developed by v ;)ltage divider R 14, R 15 and 
emitter resistor R13. Resistor R12 and capaci
tor C9 provide decoupling to prevent inter 
interaction with the other circuits connected to 
the positive 20 vdc supply line. Capacitor C 12 
is the emitter bypass capacitor. The amount 
of gain provided by amplifier Q3 is controlled 
by adjusting the amount of degeneration devel
oped by potentiometer Rl6. The amplified out-
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put from amplifier Q3 is developed across the 
tuned circuit consisting of capacitor Cll and 
the primary of transformer T1 and is applied 
to 17.847/27.847 mixer 2A2A6A2A3. 

4-253. 7.1 MC MIXER, TEST DATA. Perti
nent references and applicable test data for the 
7. 1 me mixer are a.s follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. 500 CPS Synthesizer Electronic Sub
assembly, Servicing Block Diagram, Figure 
4-82. 

c. 500 CPS Synthesizer Electronic Sub
assembly, Schematic Diagram, Figure 5-13. 

d. 7. 1 MC Mixer, Components and Test 
Panel Location, Figure 5-99. 

e. Required Test Equipment: 

{1) RF Signal Generator, CAQI-606A. 

(2) Electronic Multimeter, CCV0-91CA. 

(3) Frequency Meter, CAQI-524D. 

(4) Multimeter, AN/PSM-4. 

(5) Translator/Synthesizer Test Set, 
TS-2133/WRC-1. 

f. Refer to paragraph 3-30 in Technical 
Manual for Repair of AN/WRC-1 and R-1051/ 
URR 2N Modules, NAVSIDPS 95700 for 7.1 me 

· :mbc:er adjustment procedures. 

4-254. POWER SUPPLY, FUNCTIONAL Cffi
CUIT DESCRIPTION. The power supply 
(figure 4-56) consists of the +110 vdc supply, 
the +28 vdc supply, and the regulated +20 vdc 
supply. These circuits, which form a part of 
the Transmitter Main Frame 2A2, supply 
operating power to all the circuits in the 
T-827/URT. The following paragraphs 
describe the operation of the power supply in 
detail. · 

4-255. All power is derived from the nominal 
115 vac line, which is applied through switches 
2A2S7, 2A2S8, 2A2S2 andfuses 2A2F1, 2A2F2to 
the primary of power transformer 2A2Tl. Indica
tor lamps 2A2DS1 and 2A2DS2 will light if re
spective fuses, 2A2F 1 and 2A2F2, open. The 
primary of transformer 2A2Tl is tapped so 
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that in locations where line voltages differ 
slightly from the normal 115 vac on a reason
ably permanent basis, the difference can be 
compensated by reconnecting to a new tap. The 
6. 3 vac from terminals 13 and 14 on the 
secondary of transformer 2A2Tl powers the 
filaments of rf amplifiers Vl and V2 in RF 
Amplifier Electronic Assembly 2A2A4. The 
output from terminals 7 and 8 of 2A2Tl is ap
plied to a bridge rectifier consisting of diodes 
CRl through CR4. The rectifier output is ap
plied to a choke input filter consisting of choke 
2A2L1 and capacitor 2A2Cl. The output from 
the choke input filter (+110 vdc) is used as the 
plate and screen voltage supply in the RF Am
plifier Electronic Assembly 2A2A4. Resistor 
2A2R1 is a bleeder load for the +110 vdc. The 
output from terminals 9 and 10 of transformer 
2A2T1 is applied to a bridge rectifier consist
ing of diodes CR5 through CR8. The rectifier 
output is applied to a choke input filter con
sisting of choke 2A2L2 and capacitors C1 and 
C2. The output from the choke input filter 
(+28 vdc) is used in the RF Amplifier Frequen
cy Standard, LSB and USB Audio Amplifiers, 
and Translator/Synthesizer Electronic Assem-
blies. The regulated +20-vdc supply is derived 
from the +28-volt source. Resistor 2A2R2 is 
the bleeder load for the +28 vdc. 

4-256. The regulated +20 vdc supply (figure 
4-56) consists of series regulator 2A2Q1, de 
amplifiers Q1 and Q2, comparators Q3 and Q4, 
12 vdc Zener diode CR12 and 4. 7 vdc Zener 
diode CR 13. This circuit provides a constant 
+20 vdc regardless of the load. The input volt
age of +28 vdc is applied to the collector of 
series regulator 2A2Q 1 through contacts 7 and 
6 on front of section C of switch 2A2S2 (set to 
any position other than OFF or STANDBY) and 
contacts 8 and 6 of relay 2A2Kl. H the MCS 
controls are set to the 00 or 01 position, a 
ground is applied to relay 2A2Kl. The relay 
is energized and thereby inhibits the output of 
the regulated 20 vdc supply unless the operat
ing frequency is 2. 0 to 30. 0 me. The collector
to-emitter resistance is inversely proportional 
to the amount of base-to-emitter current. 
The +20 vdc output voltage is selected by ad
justing Output Voltage Control RIO, which con
trols the bias voltage on comparator Q4. The 
bias voltage determines the amount of emitter 
current flow, thereby determining the voltage 
across the emitter resistor R8. Since the bias 
voltage on the base of comparator Q3 is held 
constant by Zener diode CR13, the collector 
current flow will be determined by the emitter 
voltage. The emitter of comparator Q3 is con-
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nected to the emitter of comparator Q4; there
fore, the collector current of comparator Q3 
will be controlled by the bias voltage on com
parator. Q4. The collector current flow of de 
amplifier Q2 is controlled by the collector volt
age on comparator Q3 since the base voltage is 
held constant by Zener diode CR12. The col
lector current of de amplifier. Q 1 is controlled 
by the collector current of de amplifier Q2. 
The collector current through resistor R2 de
termines the bias voltage on the base of series 
regulator A2Q 1 which determines the emitter
to-collector resistance. 

4-257. To understand fully the operation of the 
regulated +20 vdc supply, a~sume that some of 
the load on the +20 vdc has been removed. 
This condition causes the +20 vdc to rise. This 
rise increases the base-bias voltage of com
parator Q4, thereby increasing the voltage 
across resistor R8. This increase results in a 
decrease in the base-to-emitter voltage of com
parator Q3, thereby causing an increase in col
lector voltage. Since the emitter of de am
plifier Q3 is connected to the collector of compar
ator Q3 and the base voltage is held constant by 
Zener diode CR12, the increase in collector 
voltage in comparator Q3 causes the collector 
current to decrease in de amplifier Q2. Since 
the collector of de amplifier Q2 is connected to 
the base of de amplifier Q 1, the decrease in 
collector current in de amplifier Q2 causes a 
decrease in collector current in de amplifier 
Q 1. Since the collector of de amplifier Q 1 is 
connected to the base of series regulator 2A2Q 1 
through resistor R2, a decrease in collector 
current in de amplifier Q1 causes the .collector
to-emitter resistance to increase, thereby 
causing -the voltage to fall back to +20 vdc. 
Resistor R2 acts as a parasitic suppressor. 
Diode CRll provides circuit protection in the 
e.vent the +20 vdc line becomes grounded. 
Normally, diode CRll is back-biased due to 
the +20 vdc on its anode and +12 vdc on its 
cathode. If the +20 vdc line becomes grounded, 
the diode will become forward-biased, dropp
ing the base of de amplifier Q2 to ground poten
tial and preventing damaging currP.nt flow in de 
amplifiers Q1 and Q2. 

4-258. POWER SUPPLY, TEST DATA. Per
tinent r'eferences and applicable test data for 
the power supply are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 
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b. Required Test Equipment: 

(1) Multimeter, AN/PSM-4. 

(2) Oscilloscope, AN/USM-105A. 

c. Transmitter Power Supply Electronic 
Assemb~y, Component and Test Point Location, 
Figure 5-29. 

d. 20-Volt Regulator Circuit adjustment, 
paragraph 5-6. 

4-259. TUNING, FUNCTIONAL CffiCUIT 
DESCRIPTION. The tuning circuit (figure 
4-57) consists of code generator 2A2A7; switch 
Sl, motor Bl, and relay Kl in RF Amplifier 
Electronic Assembly 2A2A4; and switch S1_, 
motor B 1, and relay Kl in 1 MC Synthesizer 
Electronic Subassembly 2A2A6Al. Code gen
erator 2A2A7 consists of switches 83 and 84, 
which comprise three parallel open-seeking 
tuning circuits, each employing a five wire 
coding scheme. Two of these tuning circuits 
generate a tuning code for positioning the tur
ret assembly in RF Amplifier Electronic As
sembly 2A2A4 and the crystal· switch in 1 MC 
Synthesizer Electronic Subassembly 2A2A6Al. 
The third tuning circuit generates a tuning code 
for positioning the turret assembly in the 
AM-3007/URT. This circuit is described in 
paragraph 4-354 and is illustrated in figure 
4-69. The following paragraphs describe the 
tuning circuits used for tuning the T-827/URT 
in detail. 

4-260. Switches S3 and S4 in 2A2A7 are con
trolled by the 10 mcs (MCS) and 1 mcs (MCS) 
controls on the front panel. These two switch
es are analagously represented (figure 4-57) by 
sections A, B, C, D, and E, of which sections 
A and C form two 28-position masters and sec
tions Band D form two 28-position images. 
For the actual schematic diagram representa
tion of these switches, see figure 5-16. Sec
tion A establishes the tuning code for turret 
switch Sl in RF Amplifier Electronic Assembly 
2A2A4 and section C establishes the tuning 
code for crystal switch Sl in 1 MC Synthesizer 
Electronic Subassembly 2A2A6Al. The tuning 
code generated by section A is one of 28 series 
of opens and grounds, each series representa
tive of one of the 28 tuning positions of turret 
switch S1 (refer to table 4-2). The tuning code 
generated by section C, although also a 28 
position switch, is one of 17 series of opens 
and grounds, each series representative of one 
of the seventeen positions of crystal switch Sl. 
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Figure 4-57. Radio Transmitter T-827/URT, Tuning, Simplified Schematic Diagram 

(Refer to table 4-2. ) Section A (master) 
applies the coded information to turret switch 
Sl-A (master). A ground path is thus estab
lished through the common contact of Sl-A to 
pin 7 of turret motor relay Kl, causing it to 
energize, since positive 28 vdc is applied to 

" pin 3. When turret motor relay Kl energizes, 
turret motor Bl is energized by the application 
of a positive 28 vdc through contacts 5 and 2 of 
turret motor relay Kl. When energized, motor 
Bl rotates, rotating turret switch Sl until the 
complement of the code on section A (master) 
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is reflected by turret motor switch Sl-A 
(master). When the codes on the two masters 
are complementary, the ground path to turret 
motor relay Kl is broken, causing it to deen
ergize. Similarly, section C generates a code 
to crystal switch Sl to energize its respective 
motor to rotate crystal switch Sl to the correct 
position established by the position of the 1 and 
10 me (MCS) controls on the front panel. 

4-261. The image switches in code generator 
2A2A7, sections Band D, turret switch Sl-B, 
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TABLE 4-2. TUNING CODE CHART 

MCS and 
100 KCS 2A2A4 2A2A6A1 AM-3007 /URT 

CONTROLS CODE LINES CODE LINES PASS BAND CODE LINES 
SETTING 

2 
2.5 
3 
3.5 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
4'± 

25 
26 
27 
28 
29 . 

I 

! 

0 indicates open 

1 indicates ground 

1 

1 

0 

1 
0 
0 
0 
1 
1 
0 
1 
1 
0 
0 
0 
0 
1 ... 
0 
1 
1 
1 
' J_ 

() 

v 
1 
0 
0 
1 
1 

2 3. 4 

0 1 0 

1 0 0 

0 0 0 
0 0 1 
0 1 1 
1 1 ·o 
1 0 
0 1 
1 1 
1 0 
0 0 
0 0 
0 0 
0 1 
1 0 
0 1 
1 1 
.1. ... 
1 1 
1 1 
l 0 
0 0 
0 1 
l. v 
0 0 
0 1 
1 1 
1 1 
1 0 

1 
1 
0 
0 
0 
0 
1 
0 
1 
1 
1 
.1. 

1 
0 
0 
1 

v 

1 
1 
1 
0 
1 

5 

0 

0 

1 
1 
0 
1 
1 
0 
0 
0 
0 
1 
0 
1 
1 
1 
1 
0 
0 
1 
0 
0 
J. 

1 
1 
0 
1 
0 

i 
I 

1 

1 

1 

1 
0 
0 
1 
1 
1 
1 
0 
0 
1 
0 
0 
1 
1 
1 
1 
0 
0 
0 
1 
v 

0 
1 
0 
0 
0 

2 

1 

0 

1 
1 
1 
0 
1 
0 
1 
0 
0 
0 
1 
0 
1 
0 
1 
1 
l 
0 
0 
1 
.1. 

0 
1 
0 
0 
1 

.nd crystal switch S1-B always have the com
·lementary code of their respective masters. 
~his insures that the ground (grounds) will be 
pplied to the masters whenever a new code is 
elected. This is accomplished by the cut of 
~e wafer, which is the exact mirror image of 
1e respec;tive master. All contacts appearing 
s opens or grounds at the master, appear as 
rounds or opens, respectively, at the image. 

-262. As shown in figure 4-57, sections A 
nd B are positioned to represent the code 
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3 

1 

1 

0 
1 
0 
0 
0 
1 
0 
1 
0 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
1 
.1. 

1 
1 
0 
1 
1 

4 

0 

1 

1 
0 
0 
1 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
1 
l 
0 
1 
_.. 

1 
1 
1 
1 
1 

5 

1 2. 0 - 2. 499 
2.5-2.999 

1 3.0-3.499 
3.5-3.999 

1 4. 0 - 4. 999 
1 5.0-5.999 
0 6.0- 6.999 
1 7. 0 - 7. 999 
1 8.0-9.999 
0 
0 10. 0 - 11. 999 
1 
1 12.0 - 13. 999 
1 
0 14. 0 - 15. 999 
0 
0 16.0-17.999 
1 
1 18.0-19.999 
0 
1 I 20.0 - 21. 999 
l. 

1 22.0 - 23.999 
0 I 

v 24. 0 - 25. 999 
0 
0 26.0-27.999 
1 
1 28.0 - 29. 999 
1 

1 2 3 

0 0 0 
0 0 0 
0 0 1 
0 1 1 
1 1 1 
1 1 1 
1 1 0 
1 0 1 
0 1 1 

1 1 1 

1 1 0 

1 0 0 

0 0 1 

0 1 0 

l 

I 

0 0 1 
I 

0 1 1 ... 

1 1 0 

1 0 0 

4 

0 
1 
1 
1 
1 
0 
1 
1 
1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

5 

1 
1 
1 
1 
0 
1 
1 
1 
0 

0 

1 

0 

01 

1 I 

I 
ol 

I 
0 

0 

0 

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

10100 (x2. xxx me). If the MCS controls on the 
front panel were set at x3. xxx me, sections A 
and B would be rotated one position counter
clockwise, creating a new code of 01000. (Refer 
to table 4-2.) A ground path would be estab
lished to pin 7 of turret motor relay Kl through 
code line 2 and turret motor switch S1-A. 
This energizes turret motor relay Kl, which in 
turn energizes turret motor Bl, rotating turret 
motor switch S1 until the image code 10111 is 
reflected by turret motor switch S1-A. At this 
time, the ground path is broken, causing turret 

ORIGillAL 



AN/WRC-1 AND CU-937/UR 
TROOBLE SHOOTING 

NA VSiflPS 94840(A) Paragraph 
4-262 

motor relay K1 to deenergize. Ground is then 
applied through contacts 2 and 4 of turret mo
tor relay K1 to turret motor Bl. This dynam
ically brakes turret motor Bl. If the MCS 
controls on the front panel were set at 22. xxx 
me rather than x2. xxx me, the code generated 
b)' section A would have been 10000. As shown 
in figure 4-67, there. is no ground path directly 
between the two masters. This time, the 
ground path would be through code line 1 to tur
ret motor switch Sl-B (image) code line 3 to 
section B (image) and code line 2 to turret mo
tor switch Sl-A (master). Therefore, the 
ground path to turret motor relay K1 is estab
lished using the images. In a similar mannP.r, 
any code can be traaed and the tuning of turret 
switch Sl will be accomplished for any code 
shown in table 4-2. Similarly, the codes shown 
in table 4-2 can be used to energize crystal 
switch motor Kl to tune crystal switch S1 to the 
correct position established by the MCS con
trols on the front panel. 

4-263. Section E of code generator 2A2A7 gen
erates the hi/lo band control line codes. The 
wiper of section E remains open until, it is 
placed in a me position that has a tab. At this 
time, ground is applied to hi/lo filter relay 
2A2K2, causing it to energize. When the re
lay is energized, ground is placed on the 
hi/lo band control line. When hi/lo filter re
lay 2A2K2 is deenergized, a positive 20 vdc is 

· applied to the hi/lo band control line. 

4-264. TUNING, TEST DATA. Pertinent ref
erences and applicable test data for the tuning 
circuits are as follows: 

a. Radio Transmitter T-827/URT, Main 
Frame, Schematic Diagram, Figure 5-5. 

b. RF Amplifier Electronic Assembly, 
Schematic Diagram, Figure 5-8. 

c. 1 MC Synthesizer Electronic Subassem
bly, Schematic Diagram, Figure 5-10. 

d. Transmitter Code Generator Electronic 
Assembly, Schematic Diagram, Figure 5-16. 

e. RF Amplifier Electronic Assembly, 
Front and Left Side View, Component Loca

" tion, Figure 5-41. 

f. RF Amplifier Electronic Assembly, Rear 
and Right Side View, Component Location, 
Figure 5 -42. 

ORIGINAL 

g. RF Amplifier Electronic Assembly, Tur
ret Removed, Front and Left Side View, Com
ponent and Test Point Location, Figure 5-43. 

h. RF Amplifier Electronic Assembly, 
Turret Removed, Rear and Right Side View, 
Component and Test Point Location, Figure 
5-44. 

i. 1 MC Synthesizer Electronic Subassem
bly, Front View, Component Location, Figure 
5-75. 

j. 1 MC Synthesizer Electronic Subassem
bly, Rear View, Component Location, Figure 
5-76. 

k. Code Generator Electronic Assembly, 
Component Location, Figure 5-141. 

1. Required Test Equipment: Multimeter, 
Al~/PSM-4. 

4-265. CONTROL SWITCHING, FUNCTIONAL 
DESCRIPTION. The control switching circuits 
(see figure 5-5) consist of switches Sl, S2, S7, 
S8, and S9 and relays K1, K3, K4, and K5. 
These circuits, which form a part of Trans
mitter Main Frame 2A2, energize and key the 
circuits required for each mode of operation. 
The following paragraphs describe the control 
switching circuits in detail. All components 
described in the following paragraphs have the 
reference designation prefix 2A2. 

4-266. Primary power (115 vac) for the 
T-827/URT is received via the J-1265/U, the 
AM-3007/URT, and cable W7 to pins RandS 
of connector J4 on the rear of the T-827/URT. 
In the NORM position of AUX/NORM switch 
(S7), the 115 vac is routed to interlock switch 
S8. If desired, primary power may be routed 
directly to the T-827/URT by setting the AUX/ 
NORM switch (S7) at the AUX position and con
necting the primary power to pins A and C of 
connector J3 on the rear of the T-827/URT, 
thus bypassing the J-1265/U and the AM-3007/ 
URT. From interlock switch S8, one side of 
the 115 -vac line (J4-S) is passed through fuse 
Fl and from there goes to contact 6 on the front 
part of section A of Mode Selector switch (S2), 
which is an open circuit in the OFF position. 
The other side of the 115-vac line (J4-R) is 
routed from interlock switch S8 to contact 10 on 
the front part of section B of Mode Selector 
switch (S2), which is also an open circuit in the 
OFF position. 
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4-267. In the STD-BY position of Mode Selec
tor switch (S2), the one side of the 115 vac line 
J4-3 is routed. to terminal 6 of power trans
former Tl. The other side of the 115-vac line, 
which is switched through section B of switch 
(S2), is routed from contact 11 through fuse F2 
and to terminal 1 of transformer T1, thus com
pleting the power input circuit of the T-827/ 
URT and energizing transformer Tl. 

4-268. In the following positions of Mode Se
lector switch (S2), the T-827/URT is energized 
and ready for operation. In any "ON" position 
of switch S2, such as USB or CW, one side of 
the q5 vac line is routed through contacts 10 
and 12 of the front part of section B of switch 
S2 to contact 10 of the rear part of section B 
of LOCAL/REMOTE switch (S1), and also to 
pin n of connector J4 on the rear of the T-827/ 
URT. At pin n of connector J4, this lead ends 
and is not used in the AN/WRC-1. In the 
REMOTE position of LOCAL/REMOTE switch 
(S1), the 115 vac is routed through contact 8 to 
pin U of connector J4 on the rear of the T-827/ 
URT, and from there is routed through the 
J-1265/U to the Remote Control Box. 

4-269. In the STD-BY position of Mode Selec
tor switch (S2), the 6. 3-vac, the 110-vdc, and 
the 28-vdc power supplies are energized. (See 
paragraph 4-256). The 28 vdc is routed to Fre
quency Standard Electronic .-'\ssembly A5, 
where the 5 me oscillator and its associated 
oven and temperature control circuits are 
energized. The +28 vdc is routed to grd pulse 
relay K6, which is not used when the T-827/ 
URT is used as part of the AN/WRC-1, and 
also to contacts 1' 4' 7' and 9 on the rear part 
of section C of switch S2. In the OFF and 
STD-BY positions of Mode Selector switch (S2), 
the +28 vdc is not switched; however, in the 
"ON" position of switch S2, the 28 vdc is 
routed to the remaining 28-vdc relays and also 
to contact 8 of tune relay K1. When tune relay 
K1 is de-energized, the 28 vdc is fed via con
tacts 8 and 6 to the 20 vdc regulator (refer to 
paragraph 4-256), which produces the 20-vdc 
B+ supply used in most of the electronic 
assemblies. Tune relay Kl is energized by 
placing a ground on pin 3. The purpose of 
tune relay Kl is two-fold. If either the 
motor iln RF Amplifier Electronic Assembly 
A4 or the motor in 1 MC Synthesizer Elec
tronic Subassembly A6A1 is energized, 
indicating a frequency change, a ground is 
applied to pin 3 of tune relay Kl from the ener
gized motor relay. This energizes tune relay 
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Kl, removing the 2B vdc from the regulator 
circuit and consequently removing the +20 vdc 
from the electronic assemblies. The ground 
key line is also routed through normally closed 
contacts 4 and 2 of tune relay Kl. These con
tacts are broken during the tuning time, so that 
transmit/receive relay K3 cannot be energized 
while the motors are tuning. If the MCS con
trols are placed in the 00 or 01 me position, 
the code generator applies a ground to pin 3, 
energizing tune relay K1, making the 
T -827 /URT inoperative. 

4-270. From the power supply, the 6. 3-vac 
line is routed directly to RF Amplifier Elec
tronic Assembly A4, where it is used as 
heater voltage for rf amplifier tubes V1 and V2. 
The +110-vdc power supply is used as a plate 
supply for rf amplifier tubes V1 and V2 in 
RF Amplifier Electronic Assembly A4, and 
is routed through contacts 14 and 7 of trans
mit/receive relay K3. Transmit/receive 
relay K3 is enE"·:_;ized, when the T-827/URT 
is keyed from any of the various key lines, 
by grounding pin 9. The power for transmit/ 
receive relay K3 is obtained from pin J of 
connector J4 (the CU-937/UR interlocked 
28-vdc line). If the CU-937/UR is discon
nected, it is impossible to key the AL'l'/WRC-1 
because the power source for transmit/receive 
relay K3 is broken. This feature prevents ac
cidental keying of the AN/WRC-1 without a 
tuned load terminating the AM-3007/URT. 
This circuit may be disabled, and 28 volts pro
vided at pin J of connector J4, by setting the 
Antenna Interlock/Override switch, in the 
AM-3007/URT, at the Override position when 
it is desired to operate the AN/WRC-1 into a 
50-ohm load or directly into a 50-ohm antenna. 

4-271, In addition to switching the +110 vdc to 
RF Amplifier Electronic Assembly A4, trans
mit/receive relay K3 also switches 20 vdc to 
Translator /Synthesizer Electronic Assembly 
A6 in the key down position. This 20 vdc is 
routed via contacts 4 and 12 to pin 16 of con
nector J 12, placing the various circuits in 
Translator /Synthesizer Electronic Assembly 
A6 in the transmit mode. This transmit con
trol 20 vdc is also routed from contact 12 of 
transmit/receive relay K3 to RF Amplifier 
Electronic Assembly A4 and Transmitter Mode 
Selector Electronic Assembly A1 to energiz_e 
diode gates and other circuits used only when 
the AN/WRC-1 is keyed. 

4-272. SWITCHING FUNCTIONS FOR LOCAL/ 
REMOTE SWITCH S1. Paragraphs 4-273 and 
4-274 contain the information on the switching 
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funct~ons for LOCAL/REMOTE switch Sl. All 
components in the following tables have the 
reference designation prefix 2A2. Switch parts 
are abbreviated in the following tables, for 
example: S1-A- F means the front part of sec
tion A of switch S1 and S1-B-R means the rear 
part of section B of switch S1. 

4-273. Local Position of LOCAL/REMOTE 
Switch S1. Table 4-3 contains information 
concerning voltage routing through LOCAL/ 
REMOTE switch Sl in the LOCAL position. 

4-274. REMOTE Position of LOCAL/REMOTE 

Switch S1. Table 4-4 contains information 
concerning voltage routing through LOCAL/ 
REMOTE switch S1 in the REMOTE position. 

4-275. SWITCHING FUNCTIONS FOR MODE 
SELECTOR SWITCH S2. Paragraph 4-276 
through 4-282 contain switching functions 
information for Mode Selector switch S2. All 
components in the following tables have the 
reference designation prefix 2A2. Switch 
parts are abbreviated in the following tables, 
for example: S2-A-R means the rear part of 
section A of switch S2 and S2-C-F means the 
front part of section C of switch S2. 

TABLE 4-3. LOCAL/REMOTE SWITCH S1, LOCAL POSITION 

THROUGH 

FUNCTION FROM SWITCH CONTACTS TO 

Local TTY Input (+) J7-B S1-A-F 2 and 5 J20-2 

Local TTY Input (-) J7-C S1-A-F 10 and 1 J20-3 

+12 vdc Keyline l J1-E Sl-B-F ' 2 and 5 K4-7 
1 ! 

MLl{e Audio J1-C i 81-B-F I 1 and 10 82-B-R-10 and S2-A-R-3 

+28 vdc S2-C-F-3 and I S1-B-F l 9 and 6 Ell (R3) 
82-C-F-11 

Local FSK Key J7-A Sl-B-R 3 and 6 S2-B-R-2 

CWKey J2-3 S1-B-R 11 and 2 S2-C-R-9 

TABLE 4-4. LOCAL/REMorr:E SWITCH S1, REMOTE POSITION 

THROUGH 

FUNCTION FROM SWITCH CONTACTS TO 

TTY Input (+) J4-BB S1-A-F 3 and 5 J20-2 

TTY Input (-) J4-t S1-A-F 11 and 1 J20-3 

600 ohm LSB/ISB Input J4-g S1-A-F 7 and 9 J19-20 

600 ohm LSB/ISB Input J4-f S1-A-R 12 and 2 J19-9 

600 ohm USB/ AM/ISB Input J4-q S1-A-R 4 and 6 82-C-R-10 
I 
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TABLE 4-4. LOCAL/REMOTE SWITCH Sl, REMOTE POSITION 

FUNCTION FROM 

600 ohm USB/ AM/ISB Input J4-s 

PTT +12 vdc Keyline J4-k 

CW / FSK Key line J4-c 

Remote 115 vac J4-U 

' -

4-276. LSB Position of Mode Selector Switch 
S2. Table 4-5 contains information concern
ing voltage routing through Mode Selector 
switch S2 in the LSB mode of operation. 

THROUGH 

SWITCH CONTACTS TO 

S1-A-R 8 and 10 S2-D-F-5 and 6 

S1-B-F 3 and 5 K4-7 

S1-B-R 4 and 6 S2-B-R-2 

12 and 2 S2-C-R-9 

S1-B-R 8 and 10 S2-B-F-12 
L_ 

4-277. FSK Position of Mode Selector Switch 
S2. Table 4-6 contains information concerning 
voltage routing through Mode Selector Switch 
S2 in the FSK mode of operation. 

TABLE 4-5. MODE SELECTOR SWITCH S2, LSB POSITION 

l THROUGH 

FUNCTION FROM SWITCH I CONTACTS I TO 

Xmit -+-20 vdc K3-12 S2-A-R 3 and 2 J17-2, J16-2 & J19-1 

3 and 4 J17-7 

LSB Mike Audio 8 and 9 S1-B-F-10 I S2-A-R J19-12 
I 

+28 vdc +28 vdc supply I S2-C-F 9 and 11 S1-B-F-9 and E.l23 I 
J4-K ___j GRD Keyline K1-2 I S2-D-R 3 and 12 

TABLE 4-6. MODE SELECTOR SWITCH S2, FSK POSITION 

THROUGH 

FUNCTION FROM SWITCH CONTACTS TO 

Xrnit +10 vdc K3-12 S2-A-F 12 and 10 J20-1 

Smit +20 vdc K3-12 S2-A-R 3 and 4 J17-7 

3 and 5 J17 -8, J16-5 and J18-17 
i 

~-~-
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TABLE 4-6. MODE SELECTOR SWITCH S2, FSK POSITION (Cant) 

THROUGH 

FUNCTION FROM SWITCH CONTACTS TO 

Local/Remote F~K Key S1-B-R-6 S2-B-R 2 and 4 K4-4 

GRD ground S2-C-R 2, 3 and 6 J4-G and J18-9 

FSK Audio J20-4 S2-D-F 2 and 4 J18-20 

TABLE 4-7. MODE SELECTOR SWITCH S2, AM POSITION 

FUNCTION FROM 

Xmit +20 vdc K3-12 

Xmit +20 vdc K3-12 

USB/ AM Mike Audio 81-B-F-10 

+28 vdc +28 vdc supply 

Remote Audio 81-A-R-6 

Remote Audio 81-A-R-10 

GRD Keyline Kl-2 

4-278. AM Position of Mode Selector Switch 
S2. Table 4-7 contains information concerning 
voltage routing through Mode Selector switch 
S2 in the AM mode of operation. 

THROUGH 

SWITCH CONTACTS TO 

S2-A-F 1 and 11 J17-4 

S2-A-R 3 and 4 J17-7 

3 and 5 J17-8, J16-5 and J18-17 

S2-B-R 10 and 11 J18-12 
i 

' I S2-C-F I 1 and 11 Sl-B-F-9 and E23 

S2-C-R 10 and 8 J18-9 

S2-D-F 5 and 3 J18-20 

S2-D-R 5 and 12 J4-K 

4-279. CW Position of Mode Selector Switch 
S2. Table 4-8 contains information concerning 
voltage routing through Mode Selector switch 
S2 in the CW mode of operation. 

TABLE 4-8. MODE SELECTOR SWITCH S2, CW POSITION 

THROUGH 

FUNCTION FROM SWITCH CONTACTS TO 

Xmit +20 vdc K3-12 S2-A-F 12 and 2 J17-10 

CWGRD 82-C-R-4 S2-B-R 6 and 4 K4-4 

CWGRD K5-6 S2-C-R 3, 4 and 8 82-B-R-6 and J18-9 
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TABLE 4-8. MODE SELECTOR SWITCH S2, CW POSITION (Cont) 

THROUGH 

FUNCTION FROM SWITCH CONTACTS TO 

Local/Remote CW Key . S1-B-R-2 S2-C-R 9 and 11 J17-5 and A8-11 

Remote Audio S1-A-R-10 S2-D-F 6 and 4 J18-20 

4-280. USB Position of Mode Selector Switch 
S2. Table 4-9 contains information concern
ing voltage routing through MODE SELECTOR 
Switch S2 in the USB mode of operation. 

4-281. ISB Position of Mode Selector Switch 
S2. Table 4-10 contains information concern
ing voltage routing through MODE SELECTOR 
switch S2 in the ISB mode of operation. 

TABLE 4-9. MODE SELECTOR SWITCH S2, USB POSITION 

THROUGH 

FUNCTION FROM SWITCH CONTACTS TO 

Xmit +20 vdc K3-12 S2-A-R 3 and 4 J17-7 

Xmit +20 vdc K3-12 S2-A-R 6 and 5 J17 -8, J16-5 and J18-17 

USB/ AM Mike Audio S1-B-F-10 S2-B-R 10 and 11 J18-12 

+28 vdc i +28 vdc supply ! S2-C-F 1 and 3 , Sl-B-F-9 and E23 
! i I I 

Remote Audio Sl-A-R.-6 S2-C-R 10 and 12 I J18-9 

Remote Audio Sl-A-R-10 S2-D-F 5 and 7 I JlB-20 

GRD Keyline Kl-2 S2-D-R 9 and 12 I J4-K 

TABLE 4-10. MODE SELECTOR SWITCH S2, ISB POSITION . 
THROUGH 

FUNCTION FROM SWITCH CONTACTS TO 

Xmit +20 vdc K3-12 S2-A-R 3 and 2 J17-10 

3 and 4 J17-7 

3 and 5 J17-8, J16-5 and JlB-17 

ISB Mike Audio S1-B-F-10 S2-B-R 10 and 12 S9-6 

+28 vdc +28 vdc supply S2-C-F 4 and 3 S1-B-F-9 and E23 

Rem~te Audio Sl-A-R-6 S2-C-R 10 and 6 J18-9 

Remote Audio S1-A-R-10 S2-D-F 6 and 8 J18-20 

GRD Keyline Kl-2 S2-D-R 10 and 12 J4-K 
------···-·- "-
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4-282. ISB/FSK Position of Mode Selector 
Switch S2. Table 4-11 contains information 
concerning voltage routing through MODE 
SELECTOR Switch S2 in the ISB/FSK mode of 
operation. 

for all modes of operation. The amplified out
put of driver amplifier 3A2V1 is applied to the 
tuned interstage circuit, which is part of the 
turret assembly. The tuned output circuit for 
driver amplifier 3A2V1 is one of nineteen 

4-283. RF AMPLIFIER AM-3007/URT, 
FUNCTIONAL DESCRlPTION. 

4-284. RF Amplifier AM-3007/URT (figure 
4-58) consists of an mput bridge circuit, two 
amplifier stages, the turret, the turret control 
circuits, a peak power control (PPC) circuit, 
an average power control (APC) circuit, a 
directional coupler, an ac power supply, and a 
de-to-de convertei'. Several of these circuits 
are contained on plug-in assemblies. The main 
functions of the AM-3007 /URT are to amplify 
the rf output from the transmitter to 100 watts 
peak envelope power (PEP-SSB), 25 watts (AM 
carrier), or 50 watts (CW or FSK) for applica
tion to the antenna through CU -937/UR and to 
direct the received rf signals from the antenna 
to the R-1051/URR. 

transformer assemblies that are automatically 
switched into the circuit according to the 
operati1fg frequency by a tuning code generated 
in the T -827 /URT. The transformer assembly 
connected into the circuit will be resonant in 
the band in which the operating frequency falls. 
The rf signal applied to the transformer assem
bly is coupled to the grid of final ppwer ampli
fier 3A2V2. Final power amplifier 3A2V2 is 
also a linear amplifier in AM or SSB operation, 
but is a class C amplifier in CW or FSK opera
tion. Conversion is accomplished by changing 
operating voltages when switching from one 
mode to another. The amplified output of final 
power amplifier 3A2V2 is applied to a tuned 
output circuit on the turret assembly. This 
tuned output circuit is, like that for driver 
3A2V1, one of nineteen available filter assem
blies that are automatically switched into the 
circuit according to the operating frequency. 

4-285. MAIN SIGNAL FLOW. The rf output The rf signal is coupled through APC/PPC/ 
from the T-827/URT is applied to the rf input Directional Coupler Electronic Assembly 
bridge. Here, the input rf is algebraically 3A2A2 to the antenna transfer relay. When the 
added to a feedback signal that is 180 degrees AN/WRC-1 is keyed, the antenna transfer 
out of phase with the input. The feedback loop relay is energized, and the rf output is con-
keeps unit intermodulation distortion at a mini- nected to the antenna coupler. When the 
mum and keeps the overall gain and sensitivity AN/W~C-1 is not keyed, the antenna transfer 
of the AM-3007/URT relatively consta.Pt, re- re~ay 1~ de-energized, and any rf signal re-
gardless of changes in power input or frequency. ce1ved 1s connected from the antenna coupler to 
Since the feedback level is approximately 12 db, the R-1051/URR. In the APC/PPC/Directional 
the output of the rf input bridge is essentially Coupler Electronic Assembly, the forward and 
the input rf minus the 12-db feedback. · This reverse rf current flow is tapped and applied to 
signal is applied to driver amplifier 3A2Vl. RF OUTPUT meter (M2) to provide indication 
Driver amplifier 3A2Vl is a linear amplifier of the VSWR. 

TABLE 4-11. MODE SELECTOR SWITCH S2. ISB/FSK POSITION 

THROUGH 

FUNCTION FROM SWITCH CONTACTS TO 

Xmit +20 vdc K3-12 S2-A-F 3 and 5 J20-1 

LSB Mike Audio S1-B-F-10 S2-A-R 8 and 9 J19-12 

Xmit +20 vdc K3-12 S2-A-R 3 and 2 J17-10 

3 and 4. J17-7 

3 and 5 17-8, J16-5 and J18-17 

Local/Remote FSK Key S1-B-R-6 S2-B-R 2 and 4 K4-4 

+2'8 vdc +28 vdc supply S2-C-F 4 and 3 S1-B-F-9 and E23 

GRD ground S2-C-R 2 and 12 J18-9 

FSK Audio J20-4 S2-D-F 9 and 7 J18<.0 

GRD Keyline K1-2 S2-D-R 11 and 12 J4-K 
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4-286. APC AND PPC GENERATION. An 
average power control signal (APC) and a peak 
power control signal (PPC) are developed in 
the AM-3007/URT and applied to the T-827/ 
URT to limit the average and peak power out
puts of the T-827/URT at a safe level. Both 
of these control signals are dependent on the 
operation of final power amplif·ier 3A2V2. The 
control grid bias supply for final power ampli
fier 3A2V2 passes through the primary of a 
transformer in the PPC amplifier circuit. 
Whenever grid current is drawn, the positive 
peaks are coupled to the PPC amplifier cir
cuit. This input is amplified, clipped, and 
filtered, and the resultant de level, which is 
repres~ntative of the peak power output of the 
AM-3007/URT, limits the output of the peak 
power controlled if. amplifier in the Trans
mitter IF. Amplifier Electronic Assembly of 
the T-827 /URT. The rf output of final power 
amplifier 3A2V2 is applied to the APC detec
tor circuit, where the positive half is envelope
detected and applied to one of the two APC am
plifier circuits. In AM or SSB operation, the 
Jetected output of the APC detector is applied 
:o APC amplifier Q2; in CW or FSK operation, 
:he detected signal is applied to APC amplifier 
~ 1. The output of APC amplifier Q2 is applied, 
irough a modulation wiper circuit which pro
;:_rces a small peak sawtooth output, to output 
1.mplifier Q3. The output of APC amplifier Q 1 
s applied directly to output amplifier Q3. The 
mtput of 'output amplifier Q3 is filtered, and 
:he resultant de level, which is representative 
)f the average power output of the rf amplifier, 
.imits the output of the average power con
:rolled if. amplifier in the Transmitter IF. 
Amplifier Electronic Assembly of the T-827 / 
'JRT. . 

!-287. FREQUENCY PROGRAMMING. When 
m operating frequency is selected at the T-827/ 
'JRT, a five-wire, open-seeking code is gen
::rated and applied to the rf amplifier. When 
:his code is applied, a ground will be applied 
:o energize a series of relays. These relay~ 
vill apply +28 vdc to the positive side of turret 
notor Bl, which will begin to rotate the turret. 
Vhen the turret is properly positioned, the 
~ode will be satisfied, and the grounds will be 
·emoved from the relays. The relays will be 
ie-energized, and a ground will be applied to 
he positiye side of turret motor Bl. Ground
ng the motor provides dynamic braking to 
~eep the turret from overshooting. At the 
3ame time, another code will be generated by 
he encoder portion of decode/ encode switch 
31 and applied to the antenna coupler (through 

'-116 

the J -1265/U) to rough-tune the CU -937 /UR to 
the new frequency. Two terminal boards in the 
J -1265/U provide for pre-programming the 
CU-937/UR. 

4-288. POWER SUPPLffiS. The nominal 115-
vac primary power is applied to AC Power Supply 
Electronic Assembly 3A2A3. From here, it is 
routed back to the J -1265/U for use in other 
units. The ac power supply produces the +28 
vdc output, which is used to power DC -to-DC 
Converter Electronic Assembly 3A2A5, the 
turret motor, and some of the relays in the rf 
amplifier. DC -to-DC Converter Electronic 
Assembly 3A2A5 is powered by positive 28 vdc 
from AC Power Supply Electronic Assembly 
3A2A3, or from an external source. This +28 
vdc is converted to square-wave ac, trans
former coupled to various rectifiers, and 
rectified to produce the following de voltages: 

a. 940 vdc, 3A2V2 plate supply. 

b. 375 vdc, 3A2V2 screen supply. 

c. 28 vdc, 3 A2V:?. filament supply. 

d. -30 vdc, 3A2V2 grid bias supply. 

e. 190 vdc, 3A2Vl plate and sere en supply. 

f. 6. 75 vdc, 3A2V1 filament supply. 

g. -84 vdc, 3A2Vl, grid bias supply. 

h. 130 vdc, receiver plate supply. 

i. 1~. 5 vdc, remote control supply. 

4-289. RF AMPLIFIER Mvi-3007/URT, 
TEST DATA. 

4-290. Pertinent references and applicable 
test data for the AM-3007/URT are as follows. 

a.. RF Amplifier AM-3007 /URT, Main 
Frame and Case, Schematic Diagram, :::<'igure 
5-19. 

b. RF Amplifier AM-3007/URT, Overall 
Servicing Block Diagram, Figure 4-();). 

c. RF Amplifier AM-3007/URT, Top View, 
Case Removed, Component and Test-Point 
Location, Figure 5 -118. 
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L HEAVY LINES INDICATE ,\1AIN SIGNAL PATHS; 
LIGHT LJNES INDICATE AUXILIARY OR SECONDARY 
SIGNAL PATHS. 

2. LETTERS OUTSIDE TRANSISTOR AND DIODE 
BLOCKS INDICATE ELEMENT. NUMBERS ON 
TRANSFORMERS INDICATE TERMINAL NUMBERS. 

3. THE INPUT AT Pl-2, 5 AND P2-2, 4, 7, 8, 9, 10, 

AND 20 ARE GATE CONTROL SIGNALS. THE 
APPLJCATIONS OF THESE ARE INDICATED ON 
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4. SEE FIGURE 5-6 FOR A DETAILED SCHEMATIC OF 
BALANCED MODULATOR. 

5. ALL VOLTAGES ARE DC UNLESS OTHERWISE 
SPECIFIED. 

6. REF. DESIG. PREFIX 2A2Al. 

Figure 4-72. Transmitter Mode Selector Elec
tronic Assembly, Servicing Block Diagram 
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AN/WRC-1 AND CU-937/UR 
TROUBLE SHOOTING 

IF INPUT FROM 
TRANSMITTER MODE 
SELECTOR ELECTRONIC ASSEMBLY 
(2A2Al) 

PPC INPUT FROM APC/PPC/ 
DIRECTIONAL COUPLER 
ELECTRONIC ASSEMBLY 
(3A2A2) 

CARRIER REINSERTION FROM 
TRANSMITTER ~fODE 
SELECTOR ELECTRONIC ASSEMBLY 
(2A2Al) 

APC INPUT FROM APC/PPC/ 
DIRECTIONAL COUPLER 
ELECTRONIC ASSE:\1BLY 
(3A2A2) 
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El 
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I 
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I 
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I 

IF OUTPUT 
TORF 
TRANSLATOR 
ELECTRONIC 
SUBASSEMBLY 
(2A2A6A6} 

NA VSHIPS 94840(A) 

NOTES: 

1. HEAVY LINES INDICATE MAIN SIGNAL 
LIGHT LINES INDICATE AUXILIARY OR 
SECONDARY SIGNAL PATHS. 

2. LETTERS OUTSIDE TRANSISTOR AND I: 
BLOCKS INDICATE ELEMENT. 

3. AM MODE, CARRIER, WITH NO MODUl 

4. VOLTAGE AT THIS POINT (TP3) IS A Fl 
OF THE DRIVE LEVEL TO THE OUTPU' 
OF THE AM-300'VURT. UNDER CONDI1 
NO DRIVE OR INSUFFICIENT DRIVE TO 
GRID CURRENT IN THE FINAL STAGE, 
NOMINALLY AT 5V DC. APPLICATION 
MODULATION TO THE FINAL STAGE, C 
SUFFICIENT AMPUTUDE TO DRAW GR 
CURRENT, WILL SUPERTh1POSE GRID C 
?ULSES ON T:IE LL~E-

5. TP4 WILL SHOW OV DC UNLESS AM-30C 
HAS RF OUTPUT. IN .-\.VI: MODE, WITH 
OUTPUT FROM A.\1-:}QOVURT, TP4 \VIL 
+5. 2 TO +5. SV DC. 

6. WAVEFORMS RECORDED USING OSCILI 
MfUSM-105A. 

7. ALL VOLTAGES DC UNLESS OTHERWIS 
SPECIFIED. 

8. REF. DESIG. PREFIX 2A2Al2. 

Figure 4-73. Transmitter IF. Ampli 
Electronic Assembly, Servicing 

Block Diagram 

4-159, 
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P/0 I 
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I 
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P/0 I 
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(AI) --
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RF OUTPUT TO 
RF AMPLIFIER 

A2 ELECTRONIC 
ASSE:V1BLY 
(2A2A4) 

RECEIVE 
AI .300 KC OUTPCT 

(~OT USED) 

NA VSHIPS 94840(A) Figure 
4-74 

~OTES: 

1 :viC TO RF 
AMPUFIE.R 

A3 ELECTRONIC 
ASSE::vl:BLY 
(2A2A4) 

;1L\ VY Ll).;ES ::mrc.". T:O: '\L\I~; SIG~AL ?A THS: 
LlGtJ:T LI?-:ES ;~DICATE ·"UXILL\RY OR SECONDARY 
SIG).;AL PATHS . 

2. LETTERS OUTSIDE TRA).iSISTOR .-\..'l'D DIODE BLOCKS 
l).iDICATE ELE:V1ENTS. 

~. REF. DESIG. PREFIX 2A2A6A6. 

Figure 4-74. RF Translator Electronic 
Subassembly, Servicing Block 

Diagram 
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AN/WRC-1 AND CU-937/UR 
TROUBLE SHOOTING 
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NAVSHIPS 94840(A.) Figure 
4-75 
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I .. • ~r--1 ~ ' VI 5 6AN5WA I I I (3A2) 
6BZ6 T4 E

4

_
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IJ 
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Kl 

7 

BLY (A38) 

I 
I 
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~ 
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\L__ .J.. 

~- I I 

I 
~ K~07oR::j ~00 K;-RO~R=!J ASSEMBLY (A31) ASSEMBLY (A30) 

E6-2 E9-l E6-l 
1-----7 

r·-· r·-' 
C8 

---=~ 10 KC ROTOR 10 KC ROTOR 
I ASSEMBLY (A32) 3 I ASSEMBLy (A33) I 

: PC9 JE7- EI0-4L( }" IJ) E7-4 

Ll___ I" -~·:r r· r,,_, 

- E2-3 

L __ _j ~ 

: -- - -- - :J3 - -
I ~00 KC ROTOR l T ~0 KC ROTOR 
i ASSEMBLY (A37) ASSEMBLY (A36) 

, m~• ·, >",_.! '" 1 

~l f::··~·- j T':.: L-- j 
E\3-2. YE13-I r::;:::,~'~"'"'" l E3-21 ··--~ 

'----E-3---<1 <E----ll C4 E 3-3 C II 

.__j, ~\----?) r It-----· 

_j I ~~ROTOR I r-;Oo ~ R~R--. 
~I ASSEMBLY (A34) I ASSEMBLY (A35) I 

I~E~~-j'·-· /:'L __ j.J 
E3-4 

l ( 
~ L 

fl --

~OTES: 

l. HEAVY U:-<ES INDICATE :VIAlN SIGNAL PATHS; UGHT LlNES 
INDICATE AUXILlARY OR SECONDARY SIG:--;AL PATHS. 

2. LETTERS OUTSIDE T RA:-.iSISTOR AND Tl:BE BLOCKS INDICATE 
ELE:VlE:'.i. 

3. ALL VOLTA.GES ARE DC UNLESS OTHERWISE SPECIFIED. 

·L REF. DESIG. PREFIX 2A2A·L 

Figure 4-75. RF Amplifier Electronic 
Assembly, Servicing Block 

Diagram 
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Ai~/\v'RC-1 AND CU-937/UR 
TROUBLE SHOOTING 

KEY-ON SHAPER PULSE I~-:PCT 
FROM POWER SUPPLY 
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A 

c 

DETECTOR 
CR3 
IN4~7 

CR4 

IN457 _ 

r---8 

B 
SWITCH 
02 
2NI613 

E 

R6 

--

c 

-::-
SIA 

-2550 CPS-+ 

-2ooo cPs-~ 

RIO \ R9 

S£E '40TE 4 ! R8h 
~ 

i 250! " 
iUS l ~I 

_f' _r,:v I 
SEE NOTE~ y I SIB 

E I PULSE GENERATOR I I 
'Q ' . 03 I 04 C 

2N706 I 2NII31/ 
I 2NII31S ..__ __ _ ·u· 

I ZENER II( I 
A DIODE ~---IBV 

,, I IN967B 

--f-- 1000 us ---1 
tl 
I.OV I 

_; ____) 

(SEE NOTE 7) 
----, 

t I 

~v~ 
- """"""\ ------ __t_ ;_ 

..• .....J __; 
(SEE NOTE 8) 

__; _____) __) 

IV P-P OR 
0.35VRMS 

NA VSHIPS 94840(A) Figure 
4-76 

~I 
1:0v 1 (SEE NOTE 9) -, - .l.. I 

. . T I 
TP2 

__..! __i ....) I.OV I 
(SEE NOTE 10) -, --, -, _!_ j 

I I TTY TONE 
OUTPUT TO 

FREQUENCY DIVIDER I C 
05 I 06 

I SQUARING C ES ~O MODE 
B AMPLIFIER 4 SELECTOR 

2N706 I 2N706 
.__ ___ J_ --

--

.. 

07 I SWITCH ON 
2N706 TRANSMITTER 

FRONT PANEL 

NOTES: 

L HE.-\ v·: L::\ES I:-i"DICA TE :\I AI:-< SIG:-i"AL PATHS. 

:2. L:2TTERS OUTSIDE OF TRANSISTOR AND DIODE BLOCKS I)ITIICATE ELEMENTS. 

3. R-12 ADJUSTED FOR 2550 CPS CENTER FREQ "\fARK" (2975 CPS) 
R-13 ADJUSTED FOR 2550 CPS CE:-i"TER FREQ "SPACE" (2125 CPS). 

4. 

5. 

6. 

R-10 ADJUSTED FOR 2000 CPS CENTER FREQ "'MARK'' (2425 CPS) 
R-8 ADJUSTED FOR 2000 CPS CENTER FREQ "SPACE" (1575 CPS). 

WAVEFORMS RECORDED ON OSCILLOSCOPE AN/USM-105A. 

COLLECTOR OF Q4 TTY FUNCTION: SPACE 
OSCILLOSCOPE SETTING: 0. 5 V /C:\1 X 10, 100 USEC/CM. 

NOTES 7, 8, 9, 10 APPLY TO WAVE FORM AT TP2. 
OSCILLOSCOPE SETTING: 0.5V/CM X 10, 100 USEC/CM. 

7. FREQ- 1575. CPS, Ft:NCTION- SPACE, CENTER FREQ- 2000 CPS. 

8. FREQ- 2125 CPS, FUNCTION- SPACE, CENTER FREQ- 2550 CPS. 

9. FREQ- 2425 CPS, FUNCTION - MARK, CENTER FREQ - 2000 CPS. 

10. FREQ- 2975 CPS, FUNCTION- MARK, CENTER FREQ- 2550 CPS. 

11. REF. DESIG. PREFIX 2A2A9. 

Figure 4-76. FSK Tone Generator Elec
tronic Assembly, Servicing 

Block Diagram 
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AN/WRC-1 AND CU-937/UR 
TROUBLE SHOOTING 
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AN/WRC-1 AND CU-937/UR 
TROUBLE SHOOTING 

P/0 
TO UNE LEVEL METER 25 

, PI I E9 

(SEE NOTE 3) 

r20 

600 OHM REMOTE 
MICROPHONE INPUT 

l 9 

MICROPHONE 
23 

VOLT AGE INPUT 

B 

2 

Rll 
3 GAIN 

ADJUST 
-

AUDIO 
AMPLIFIER 
01 
2N652 

I I I I'"A 
LOCAL MICROPHONE 0 

12 
INPUT 

~-- ~ • (TPI-0 

AUDIO AMPLIFIER (AI) --

ORIGINAL 

2 

AGC 
AMPLIFIER 
02 
2N338 

..... 

-

Rl5 

fl 

AGC 
NETWORK 
RVI AND 
RV2 

- -

NA VSHIPS 94840(A) Figure 
4-77 

~'"'IT" H 
AUDIO It: 

FOLLOWER AMPLIFIER 
03 04 
2N652 2N652 

B 

~(SEE NOTE 4} 

\:.?.;--

EMITTER 
FOLLOWER 
05 
2N652 

----- TP2 

~ I AUDIO OUTPUT TO E 
14 TRANSMITTER MODE SELECTOR 

ELECTRONIC ASSEMBLY (2A2Al) 

NOTES: 

I 
I 

_j 
I 
I 
I 

1. HEAVY LINES INDICATE MAIN SIGNAL PATHS; LIGHT LINES 
INDICATE AUXILIARY OR SECONDARY SIGNAL PATHS. 

2. LETTERS OUTSIDE TRANSJ.STOR AND DIODE BLOCKS INDICATE 
ELEMENT. Nl.JMBERS ON TRANSFORMERS INDICATE TERMINAL 
NUMBERS. 

3. DURING LSB OPERATION THE AUDIO LEVEL AT Pl-25 IS 
OBSERVED ON THE LSB LINE LEVEL METER (Ml). 
DURING USB OPERATION THE AUDIO LEVEL AT Pl-25 IS 
OBSERVED ON THE USB LINE LEVEL METER (M2). 

4. NOMINAL OUTPUT lOOMV RMS - SINGLE TONE 150MV INPUT AT 
PINS 20 AND 9 OF CONNECTOR Pl. 

5. REF. DESIG. PREFIX 2A2A2 AND 2A2A3. 

Figure 4-77. Transmitter Audio Amplifier 
Electronic Assembly, Servicing 

Block Diagram 
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L HEAVY LINES INDICATE MAIN SIGNAL 
PATHS; llGHT LI;--;'ES INDICATE AUXILIARY 
OR SECONDARY SIGNAL PATHS. 

2. LETTERS OUTSIDE TRANSISTOR AND DIODE 
BLOCK INDICATE ELEMENTS-

3. REF. DESIG. PREFIX 2A2A6A2 • 
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NOTES: 

1. HEAVY UNES INDICATE :YlAL"l SIGNAL PATHS; 
LIGHT UNES INDICATE AUXILIARY OR SECONDARY 
SIGNAL PATHS. 

2. LETTERS OUTSIDE TRANSISfOR AND DIODE BLOCKS 
INDICATE ELEMENTS. 

3. WAVEFORMS RECORDED USING OSCILLOSCOPE 
AN/USM-105A. 
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Figure 4-80. 1 MC Synthesizer Electronic 
Subassembly, Servicing Block Diagram 
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Figure 
4-81 

1. HEAVY LINES INDICATE MAIN SIGNAL PATHS; 
UGHT LINES INDICATE AUXILIARY OR 
SECONDARY SIGNAL PATHS. 

2. LETTERS OUTSIDE TRANSISTOR AND DIODE 
BLOCK INDICATE ELE:\1ENTS. 

3. WAVEFORMS RECORDED USING OSCILLOSCOPE 
AN USM-105A. 

4. REF. DESIG. PREFIX 2A6A5. 

Figure 4-81. Spectrum Generator Electronic 
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Diagram 
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CAUTION 

WHEN NUI•C REI!STUCE CHEC•S AT 
SE•I·COMOUCTOR DEVICES, USE Olll 
THE HIGHER SCALES Of THE IULl''fTER 
SO AI TO AVOID u•I•H•TIOUL OAUC! 
TO THE \£11-CO.OUCTOR OEYICE OUE 
!C H~E •£TERS !WTERUL YOLTACE 

MOTEl 
I ElCEP 1 fOR CIS[-MOUNTEO ITEMS :!ASIC PR[FIX All, 

PARTIAL RFfER!MCE O[SICNATIO•S Uf SHOll; <OR COIPLETE 
OESICUTIOM PREFIX liTH 1A1 UO A~RIAT[ SOoiRO NUM!U IHtll API'LICAII.L 
UMLESS OTHERWISf SPECifiED 

All RESISTANCE YALUES ARE IM OI<MS 
1~ IMOICATES lHOU>AlOS Of OHMS 

b All RESISTOR I ARE II~ IAlT, : 5\ TOL. 
c ALL CAPlCITlNCE YALUES ARE ll NICROfUlDS 
lUI!fRS ADJACENT TO IINOINCS UO COILS INDICATE DC 
RfSISTUCf IYALUES LESS THAN 011! OHI ARE MOl SHOWN) 

u•LESS O!HE•wiSE INOICAHO All 'ICLT"ES UE DC U.EN 
liTH IULTII!TER AM IPS• -4 

PINS c AMOm Of J4 ARE USED TO ~YIDE fNfRCIZINC VOLTA'£5 
fOR REIOTE OPERATION vf JiiNSI!l "ECEIV£ RHA• II AID PTT 
~ElAI I< IHEN THE ASSOCIATED AMPLifiER US£0 lllH THE 
TRANSI!l HR OtE S lOOT Sl!PPLT THES£ IOL !ACES THESE COIIIEC • 
liONS AltO 1H! ONES ON P'MS n,F, UO 1 Uf I!OT USED 
!f VOLTAGE IS REOUIREO ON I'INL !N THE REMOTE 
MOO£ Of OP!kATION, JUMP! I Ell TO Ell 

TO COIIMECT CENTER TAPS Of THE 600-0HJ AUDIO TRAMSfO~If~ 
IIMOING\ TO GROUND, JUIPER [36_ 'C fl7 !NO [19 TO Ell 

JUMP! R [I TO [ 1 If N[C!SSART FO• "0PER LOOP CURRENT 
ADJUSTMENT !5 TO 75MAI llOCIL !" OPERATIOWI, == IMDICAT!S !OUIPIENT OP[ilTIOM UAIIOC !FRONT PUfl COW! ROLl 

fR!OUE~CT STIMOIIO EL!CTROMIC ASS! MIL! SIITCH SIMUST 
BE SET IT COMPU[ TO OBTAIN 5-MC STUOARO OUTPUT 

10 THII DRAIIMC IS APPLICAIL! 10 1-II'IURT TUNSMITT[iS HAVINC Sfilll MUM!EitS 
P!!!fllEO 111H l[TTEIS l,S, ANO C 1H! Ull SCHE•AT:c 5H015 lH! S[R![I: 
COMfiCURATIOM. SERIES A ANO! T -!/T!UPT CIRCUilS KAVJIC SERIES C 
CHUG[\ ARE SHOW. II THEIR OAICIIll CO.fiCUUTION II 5EPIRAT[ 
OfTAILI IHERE REOIJIREO 

Figure 5-5. Radio Transmitter T-827 /URT, Chassis 
and Main Frame, Schematic Diagram (Sheet 1 of 2) 
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~OCA TION mD EX 

·ont) 

ar) 
ont) 

ear) 

LOC 

161 
4H,50 
30,3E,3F 
3G,4E 
41. 30C 
l9H 

ront) 100, 32D 
ear) 5 E, lOE 
ront) 310 
ear) 6E 
ront) 32H 
ear) 6G 
ront) 4F 
ear) 21C 

>nt) 
.r) 

23F 
23F 
22F 
21F 
16G 
300 
310 
32A 
9F 
SH 
33C 
7B, lOA 
7A, 8B, 
9B, lOB 
7F, 8F 
70,80 
20B,21B 
19A, 19B. 20B. 
21B, 22A, 22B 
3 B, 48, 5A. SB 
18C 
168 
17£, 17F, 18F 
160, 16E 
16C, 16D, 17C 
130, 13F, 14C, 
16F,17F.l8C, 
180, 18£. 18F 
14A, 15F.l8B 
14B, 18A, 18B 
16B 
17B 
178 
liB 

REF 
OESIG 

A6Pll 
A6Pl2 
A6Pl3 
A6Pl4 
A6Pl5 
A6Pl6 
A6Pl7 
A6Pl8 
A6Pl9 
A6P21 
A6P22 
A6P23 
A6P24 
A6P25 
A6P26 
A6A1Pl 
A6A2Pl 
A6A3Jl 
A6ASJ3 
A6A3.J4 
A6A3J5 
A6A3J6 
A6A3J7 
A6A4Pl 
A6A5Jl 
A6A5J2 
A6A5J3 
A6A5J4 
A6A5J5 
A6A5J6 
A6A6Jl 
A6A6J2 
A6A6J3 
A6A6J4 
A6A6J5 
A6A6J6 
A6A6J7 
A7P8 

A8Cl 
A8C2 
A8C3 
A8C4 
A8CS 
A8C6 
A8C7 
A8C8 
A8C9 
A8Cl0 

LOC 

l7B 
16B 
lSB 
150 
150 
150 
150 
150 
lSC 
140 
14£ 
14C 
14D 
140 
14£ 
17E, 17F, 18F 
16C, 17C 
150 
150 
150 
150 
150 
150 
l6E 
14£ 
14£ 
140 
140 
140 
UD 
17B 
16B 
15B 
17B 
17B 
168 
17B 
20E.20F,21E, 
21F, 22E, 22F 
340 
34D 
33£ 
34£ 
36E 
36E 
34G 
34G 
34C 
lOF 

REF 
DESIG 

A8Cll 
A8CR1 
A8CR2 
A8CR3 
A8CR4 
A8CRS 
A8CR6 
A8CR7 
A8CR8 
A8CR9 
A8CR10 
A9CR11 
A9CR12 
A8CR13 
ABQl 
A8Q2 
A8Q3 
ABQ4 
A8Rl 
A8R2 
A8R3 
A8R4 
A8R5 
A8R6 
A8R7 
A8R8 
A8R9 
A8R10 
A8Rll 
A8Rl2 
A8Rl3 
A8Rl4 
A8Rl5 
A8Rl6 
A9J20 
A9Pl 
A lOCI 
AlOC2 
Al0C3 
Al0Q1 
AlORl 
AlOR2 
AlOR3 
AlOR4 
AlOR5 
A;OR6 
AlOR7 
AlORS 

LOC 

lOF 
33C 
34C 
33C 
34C 
330 
340 
330 
340 
lOE 
34G 
34F 
34F 
35F 
34F 
34F 
35F 
35F 
350 
33F 
34F 
35E 
35F 
35E 
35E 
35F 
36£ 
36F 
36F 
34F 
33G 
33G 
34C 
llF 
5G,5H 
5H 
lOG 
llG 
12F 
llG 
10F 
lOG 
lOF 
llF 
llF 
llF 
lOG 
llG 

REF 

OES1G LOC 

AlOR9 12G 
AllCl 101 
AllC2 lli 
A11C3 12H 
AllQl llH 
AllRl lOH 
AllR2 lOH 
AllR3 lOH 
AllR4 llH 
AllR5 llH 
Al1R6 llH 
Al1R7 lOI 
AllR8 lli 
AllR9 " 12I 
Al2Pl 11A, llB, 12B, 

13A, 13B 
Al3DS3 360 
Al3DS4 370 
Al4Cl 32! 
Al4C2 3E 
A14C3 33I 
A14C4 2E 
Al4Ll 2E 
Al5C1 
Al5C2 
Al5C3 
Al5Ll 
Al5L2 
Al5L3 
Al5Rl 
Al6Rl 
Al6R2 
Al6R3 

llD 
12D 
12D 
l2C 
12C 
12D 
19D 
14G 
15G 
14G 
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REF 
DESIG 

2AlJ23 
2A1J24 
2A1J25 
2A1Pl 

2A1P2 
2A1A1Cl 
2A1AlC2 

2AlAlC3 
2AlAlC4 
2AlA1C5 
2AlAlC6 
2AlAlC7 
2AL-\1C8 
2AlA1C9 
2AlA1ClO 
2A1A1Cll 
2AlA1Cl2 
2AlAlC13 
2AlA1Cl4 
2A1AlC15 
2A1AlC16 
2AlA1C17 
2AlA1C19 
2A1A1C20 
2AlA1C21 
2AlA1C22 
2AlA1C23 
2A1AlC24 
2A1AlC25 
2AlAlC26 
2A1A1C27 
2AlAlC28 
2A1AlC31 
2A1AlC32 
2AlAlC33 
2A1AlC34 
2AlAlC35 
2AL\ 1C36 

11 

r~oc 

24A 
6B 
2B 
3C,3D,3E, 
3F,3G,3H, 
31, 6H, lOB, 
lOC, 22C, 
22D, 22E, 
30A,30B, 
30C,30D, 
30E,30F, 
30G,30H, 
35A,35H, 
35L,36E 
3B, 6B,23A 
29D 
290 

361 
36E 
2G 
29H 
29A 
20 
29B 
ZE 
20 
24C 
29G 
2C 
2C 
29C 
lOC 
21 

• SH 

29A 
2G 
24E 
36H 
361 
24E 
29H 
24E 
240 
llB 
240 
2F 
240 
29F 

REF 
DESIG 

2A1A1C37 
2AlAlC38 
2A1A1C39 
2AlAlC40 
2A1A1C41 
2A1AlC43 
2AlA1C44 
2AlAlC45 
2A1AlC46 
2AlA1C47 
2A1A1C48 
2A1AlC49 
2A1AlC50 
2A1AlJ3 
2AlAlJ4 

AlAlJS 
AL-\1J6 
A1AlJ7 
Cl 
C2 
C3 
C4 
C5 
CRl 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CRB 
CR9 
DSl 
DS2 
Fl 
F2 
Jl 

J2 
J5 
.J8 

J9 

LOC 

36A 

2H 
2G 
2C 
29C 
29E 
29G 
29C 
290 
21 
2H 
2G 
29H 
28D, 28H 
2C,2D,2E. 
2F,2G,2H, 
21, !H, llB, 

.24C, 24D, 24E, 
28A,28B,28C, 
280,28£, 28G, 
28H, 37A, 37E. 
37F,37G, 37H, 
37I 

2F 
2D 
2G, 2H, 2I, 281 
35C 
33F 
311 
4B 
3B 
31E 
20G 
32C 
SG 
llF 
32G 
21C 
321 
20G 
320 
320 
32C 
2E,2F,37A, 
378,371 
21 
13A 
20E,20F,21E. 
21F,22E,22F 
3B, 4B, 5 B 

REF 
DF'3IG 

JlO 
Jll 

.J12 

Jl3 
Jl4 
Jl5 

Jl6 
Jl7 

J18 
Jl9 

.J21 

J22 
Kl 
KIA 
KlB 
K2 
K2A 
K2B 
K3 
K3 (A,B) 
K3C 
KJD 
K4 
K5 
K5A 
K6 
Kt>A 
Ll 
L2 
Ml 
M2 
Ql 
Rl 
R2 
R3 
R4 

LOC 

20B. 2J.B 
19A. l9B, 20B, 
21B, 22A, 22B 
13D, l3F. 14C, 
16F, 1. 7F, l8C 
l8D, ;.~E. 18F 
14A 
18A, iSB 
llA. llB 
l2B, l3B 
7B, luA 
7A, 8B 
9B, l 1JB 
7F, SF 
70, IE 
8D. SE 
3C. 30, 3E, 3F 
3G,JH.3t.ilH 
lOB, :oc. :22C 
22D, 22E, 3UA 
30B.JOC,30D 
30F, 10G, :10H 
34A. >m. 34I 
J6E 
.1B, 3B, 23A 
32E 
32F 
5G 
19G 
19E 
19G 
32C 
l9C 
31G 
34C 
SF 

12F 
6G 
32G 
34I 
34C 
35D 
12G 
12H 
33F 
35C 
360 
31H 
3H 

Po\RT LOCATION fl',TJEX 

REF 
DESIG 

Sl 

SlA (Front) 
SlA(Rear) 
SlB(Front\ 

SlB {Rear) 
S2 
S2A (Front) 
S2A (Rear) 
S2B {Front) 
S2B (Rear) 
S2C (Front) 
S2C (Rear) 
S2D (Front) 
S2D {Rear) 
S3 
S4 

55 (Front) 
55 (Rear) 
S6 
57 
S8 
S9 
SlO 
5l.i 

Tl 
AlPl 
A1P2 

A2Pl 
A3Pl 
A4Pl 
A4P2 

ASPl 
A6Cl 
A6C2 
A6J4 
A6J5 
A6J6 
A6P1 

A6P2 
A6P3 
A6P7 
A6:?8 
A6P9 
A6Pl0 

LOC 

lSI 
4H,5D 
3D, 3E,3F 
3G, 4E 
41, 30C 
19H 
lOD, 32D 
5E, lOE 
31D 
6E 
32H 
6G 
4F 
21C 
23F 
23F 
22F 
21F 
16G 
300 
31D 
32A 
9F 
3H 
33C 
7B, lOA 
7A, 8B, 
98, lOB 
7F, 8F 
70,80 
20B. 21B 
19A, 19B. 20B. 
21B, 22A, 22B 
3B,4B,5A,5B 
l8C 
16B 
17E,l7F,l8F 
160, 16E 
lSC, 16D,l7C 
13D, 13F, 14C, 
16F, 17F, 18C, 
180, 18E. l8F 
14A, 15F, 18B 
l4B, 18A, 18B 
168 
17B 
l7B 
l7B 

REF 
DESIG 

A6P11 
A6P12 
A6Pl3 
A6P14 
A6Pl5 
A6Pl6 
A6Pl7 
A6P18 
A6Pl9 
A6P21 
A6P22 
A6P23 
A6P24 
A6P25 
A6P26 
A6A1Pl 
A6A2Pl 
A6A3Jl 
A6ASJ3 
A6A3J4 
A6A3J5 
A6A3J6 
A6A3J7 
A6A4Pl 
A6A5Jl 
A6ASJ2 
A6A5J3 
A6A5J4 
A6A5J5 
A6A5J6 
A6A6Jl 
A6A6J2 
A6A6J3 
A6A6J4 
A6A6J5 
A6A6J6 
A6A6J7 
A7P8 

A8Cl 
A8C2 
A8C3 
A8C4 
A8C5 
A8C6 
A8C7 
A8C8 
A8C9 
A8C10 
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REF 
DESIG 

2AlJ23 
2AlJ24 
2AlJ25 
2A1Pl 

2AlP2 
2AlA1Cl 
2A1AlC2 

2A1A1C3 
2AL<\.1C4 
2A1AlC5 
2A1A1C6 
2AlA1C7 
2AlAlC8 
2AlAlC9 
2ALUC10 
2AlA1Cll 
2A1AlC:2 
2AlA1Cl3 
2AlA1Cl4 
2AlAlC15 
2AlA1Cl6 
2AlAlC17 
2A1AlC19 
2A1AlC20 
2A1AlC21 
2AL<\.1C22 
2A1AlC23 
2A1A1C24 
2AlA.lC25 
2AlAlC26 
2AlAlC27 
2A1AlC28 
2AlAlC31 
2A1AlC32 
2AlAlC33 
2ALUC34 
2AlA1C35 
2AlAlC36 

LOC 

24A 
6B 
2B 
3C, 3I: 
3F.3C 
31, 6H 
10C,2 
22D,:: 
30A, 3 
3llC,:: 
30E, 2 
30G.:: 
35A,-2 
35L,: 
3B, s; 
29D 
29D 

361 
36E 
2G 
29H 
29A 
2D 
29B 
2E 
2D 
24C 
29G 
2C 
2C 
29C 
lOC 
21 
6H 
29A 
2G 
24E 
36H 
361 
24E 
29H 
24E 
24D 
llB 
24D 
2F 
24D 
29F 
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REF 
DESIG 

2AlJ23 
2AlJ24 
2AlJ25 
2A1Pl 

2A1P2 
2AlA1Cl 
2AlAlC2 

2A1AlC3 
2AlAlC4 
2AlAlC5 
2AlAlC6 
2AlAlC7 
2AlAlC8 
2AlAlC9 
2AlA1ClO 
2AlA1Cll 
2AlA1Cl2 
2AlAlC13 
2AlAlC14 
2AlAlC15 
2A1AlC16 
2A1A1Cl7 
2AlA1Cl9 
2AlAlC20 
2A1AlC21 
2AlAlC22 
2AlAlC23 
2AlAlC24 
2AlAlC25 
2AlAlC26 
2A1AlC27 
2A1AlC28 
2AlAlC31 
2AlAlC32 
2AlAlC33 
2AlAlC34 
2AlAlC35 
2AlAlC36 

LOC 

24A 
6B 
2B 
3C,30,3E, 
3F,3G,3H, 
31,6H,l0B, 
lOC, 22C, 
22D, 22E, 
30A, 30B, 
30C, 300, 
30E,30F, 
30G,30H, 
35A,35H, 
35L, 36E 
3B, 6B,23A 
290 
290 

36! 
36E 
2G 
29H 
29A 
20 
29B 
2E 
20 
24C 
29G 
2C 
2C 
29C 
lOC 
21 
6H 
29A 
2G 
24E 
36H 
361 
24E 
29H 
24E 
24D 
llB 
24D 
2F 
24D 
29F 

REF 
DESIG 

2A1AlC37 
2AlAlC38 
2AlAlC39 
2AlAlC40 
2AlAlC41 
2AlAlC43 
2AlAlC44 
2A1AlC45 
2A1AlC46 
2AlAlC47 
2AlAlC48 
2AlAlC49 
2AlAlC50 
2AlAlJ3 
2AlAlJ4 

AlAlJ5 
AlAlJ6 
AlAlJ7 
Cl 
C2 
C3 
C4 
C5 
CRl 
CR2 
CR3 
CR4 
CR5 
CR6 
CR7 
CRS 
CR9 
081 
082 
Fl 
F2 
Jl 

J2 
J5 
JS 

J9 

LOC 

36A 

2H 
2G 
2C 
29C 
29E 
29G 
29C 
290 
21 
2H 
2G 
29H 
28D, 28H 
2C,2D,2E, 
2F,2G,2H, 
21. 61,11B, 
24C, 24D, 24E, 
28A. 28B, 28C, 
280, 28E, 28G, 
28H, 37A, 37E, 
37F,37G,37H, 
37I 
2F 
20 
2G, 2H, 21,281 
35C 
33F 
311 
4B 
3B 
31E 
20G 
32C 
5G 
llF 
32G 
21C 
321 
20G 
32D 
32D 
32C 
2E,2F,37A, 
37B,37I 
21 
13A 
20E, 20F, 21E, 
21F, 22E, 22F 
3B,4B,5B 

REF 
DESIG 

JlO 
Jll 

J12 

J13 
Jl4 
J15 

Jl6 
J17 

Jl8 
J19 

J21 

J22 
Kl 
KlA 
K1B 
K2 
K2A 
K2B 
K3 
K3 (A,B) 
K3C 
K3D 
K4 
K5 
K5A 
K6 
K&A 
Ll 
L2 
M1 
M2 
Ql 
Rl 
R2 
R3 
R4 

LOC 

20B, 21B 
19A, 19B, 20B, 
21B, 22A, 22B 
130, 13F,l4C, 
16F,l7F,l8C 
180, 18E. 18 F 
14A 
18A,l8B 
llA,llB 
12B, 13B 
7B,l0A 
7A,8B 
9B,lOB --.. 
7F,8F 
70, 7E 
SO, BE 
3C, 30, 3E, 3F 
3G, 3H, 31. 6H 
lOB, lOC, 22C 
220, 22E, 30A 
30B, 30C, 300 
30F, 300, 30H 
34A, 34H, 341 
36E 
3B, 6B, 23A 
32E 
32F 
5G 
19G 
19E 
19G 
32C 
l9C 
31G 
34C 
SF 
12F 
6G 
32G 
341 
34C 
350 
12G 
12H 
33F 
35C 
360 
31H 
3H 

PART LOCATION INDEX 

REF 
DESIG 

81 
SlA (Front) 
SlA(Rear) 
SlB(Front) 

SlB (Rear) 
82 
S2A (Front) 
S2A (Rear) 
S2B (Front) 
S2B (Rear) 
S2C (Front) 
S2C (Rear) 
820 (Front) 
820 (Rear) 
S3 
S4 
S5 (Front) 
S5 (Rear) 
S6 
57 
sa 
59 
SlO 
Sll 
T1 
AlPl 
AlP2 

A2Pl 
A3Pl 
A4Pl 
A4P2 

ASPl 
A6Cl 
A6C2 
A6J4 
A6J5 
A6J6 
A6Pl 

A6P2 
A6P3 
A6P7 
A6P8 
A6P9 
A6Pl0 

LOC 

161 
4H,50 
30,3E,3F 
3G,4E 
41, 30C 
19H 
100,320 
5E, lOE 
310 
6E 
32H 
6G 
4F 
21C 
23F 
23F 
22F 
21F 
16G 
300 
310 
32A 
9F 
3H 
33C 
7B,lOA 
7A,8B, 
9B,lOB 
7F,8F 
70,80 
20B, 21B 
19A,l9B, ZOB, 
21B, 22A, 22B 
3B, 4B, 5A, 5B 
18C • 

16B 
17E,l7F, 18F 
160,16E 
16C,l60,17C 
130,13F,14C, 
16F,l7F,l8C, 
180,18E. 18F 
14A, 15F,l8B 
14B,l8A. 18B 
16B 
17B 
17B 
17B 

" 

REF 
OES1G 

A6Pll 
A6Pl2 
A6P13 
A6Pl4 
A6Pl5 
A6P16 
A6P17 
A6P18 
A6Pl9 
A6P21 
A6P22 
A6P23 
A6P24 
A6P25 
A6P26 
A6A1Pl 
A6A2P1 
A6A3J1 
A6A8J3 
A6A3J4 
A6A3J5 
A6A3J6 
A6A3J7 
A6A4?1 
A6A5J1 
A6A5J2 
A6A5J3 
A6A5J4 
A6A5J5 
A6A5.T6 
A6A6J1 
A6A6J2 
A6A6J3 
A6A6J4 
A6A6J5 
A6A6J6 
A6A6.T7 
A7P8 

A8Cl 
A8C2 
A8C3 
A8C4 
A8C5 
A8C6 
ABC7 
ABCS 
ABC9 
A8Cl0 

LOC 

17B 
16B 
15B 
150 
150 
150 
15D· 
15D 
15C 
14D 
14E 
14C 
14D 
14D 
14E 
17E,17F,l8F 
16C,17C 
150 
150 
150 
15D 
150 
150 
16E 
14E 
14E 
14D 
14D 
14D 
liD 
17B 
16B 
15B 
17B 
17B 
16B 
17B 
20E,20F,21E, 
21F, 22E, 22F 
34D 
34D 
33E 
34E 
36E 
36E 
34G 
34G 
34C 
lOF 

REF 
DESIG 

A8Cll 
A8CR1 
A8CR2 
A8CR3 
A8CR4 
A8CR5 
A8CR6 
A8CR7 
ABCR8 
A8CR9 
A8CR10 
A9CR11 
A9CR12 
A8CR13 
A8Ql 
A8Q2 
A8Q3 
A8Q4 
A8Rl 
A8R2 
A8R3 
ABR4 
A8R5 
A8R6 
ABR7 
A8R8 
ABR9 
A8R10 
A8Rll 
A8Rl2 
A8Rl3 
A8Rl4 
A8Rl5 
ABR16 
A9J20 
A9P1 
AlOC1 
A10C2 
AlOC3 
AlOQl 
AlORl 
Al0R2 
AlOR3 
AlOR4 
AlORS 
A;OR6 
AlOR7 
AlORB 

LOC 

10F 
33C 
34C 
33C 
34C 
330 
34D 
330 
34D 
lOE 
34G 
34F 
34F 
35F 
34F 
34F 
35F 
35F 
350 
33F 
34F 
35E 
35F 
35E 
35E 
35F 
36E 
36F 
36F 
34F 
33G 
33G 
34C 
llF 
5G,5H 
5H 
lOG 
llG 
12F 
llG 
lOF 
lOG 
lOF 
llF 
llF 
llF 
lOG 
llG 

,. 

REF 
OESIG 

Al0R9 
AllCl 
A11C2 
A11C3 
AllQl 
AllRl 
AllR2 
AllR3 
AllR4 
A11R5 
A11R6 
AllR7 
AllRS 
A11R9 
Al2Pl 

Al30S3 
Al30S4 
Al4Cl 
A14C2 
A14C3 
Al4C4 
Al4Ll 
A15C1 
Al5C2 
A15C3 
Al5Ll 
Al5L2 
A15L3 
Al5Rl 
A16Rl 
A16R2 
Al6R3 

LOC 

12G 
101 
111 
12H 
llH 
lOH 
10H 
lOH 
llH 
llH 
llH 
101 
111 
121 
llA, llB, 12B, 
13A,13B 
360 
370 
321 
3E 
331 
2E 
2E 
llD 
12D 
120 
12C 
12C 
120 
190 
14G 
15G 
14G 

~ 
~ 
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lOB A4C39 13G A4R72 l4H 
lOC A4C40 12F A4R73 141 
lOC A4C4l 6E A4R74 l5H 
llB A4C42 6E A4R75 l5G 
12B A4C43 7E A4R76 15H 
13B A4C44 8E A4R77 13G 
12B A4C45 BE A4R78 l4G 
12C A4C46 6F A4R79 14G 
14B A4C47 8F A4R80 13F 
15B A4C48 4B A4R81 13F 
14B A4C49 8G A4R82 13F 
15B A4C50 6H A4R83 14F 
17B A4C51 7H A4R84 14F 
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17A A4CR20 8G A4R95 6F 
17B AiiCR21 7G A4R96 6G 
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PART LOCATION INDEX 

REF REF REF 
DESIG LOC DESIG LOC DESIG 

C10 19B A2R2 lOB A4C38 
Cll 210 A2R3 lOB A4C39 
C21 190 A2R4 lOC A4C40 
FLl 208 A2R5 10C A4C41 
FL2 200 A2R6 llB A4C42 
Pl 3F,3G,l6E A2R7 12B A4C43 
P2 3A, 38, 3C, A2R8 13B A4C44 

3D, 3E,31 A2R9 12B A4C45 
16F, 16H, 220 A2Rl0 12C A4C46 

R41 210 A2Rl1 14B A4C47 Sl lOG A2Rl2 15B A4C48 
Tl 16B A2Rl3 14B A4C49 
T2 160 A2Rl4 15B A4C50 
AlC12 110 A3C7 17B A4C51 
AlC13 130 A3C8 18B A4C52 
A1C14 130 A3C9 18A A4CR11 
AlC15 140 A3C18 170 A4CR12 
AlC16 14C A3C19 18C A4CR13 
A1C17 140 A3C20 18C A4CR14 
A1CR5 120 A3Q1 17B A4CR15 

'-0 A1CR6 120 A3Q2 170 A4CR16 
A1CR7 12C A3R15 16B A4CR17 
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A1R27 12C A3R37 17C A4Q8 
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AlR28 130 A3R38 17C A4R53 
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A2C4 14B A4C30 7B A4R63 
A2C5 .148 A4C31 SB A4R64 
A2C6 14C A4C32 8A A4R65 
A2CR1 12B A4C33 14H A4R66 
A2CR2 12C A4C34 13H A4R67 
A2CR3 12B A4C35 12H A4R68 
A2CR4 13B A4C36 12H A4R69 
A2R1 lOB A4C37 14H A4R70 
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PART LOCATION INDEX 

REF 
DESIG LOC 

AlQ5 13F 

:,4F,21D, AlQ6 160 

lG, 21H AlQ7 15C 
AlRl 19F 
AlR2 18F 
AlR3 19F 
AlR4 18F 
AlR5 15E 
AlR6 15E 
AlR7 16F 
AIRS 17E 
AlR9 16E 
AlRlO 16F 
AlRll 16F 
AlR12 15F 
A1Rl3 16G 
AlR14 13G 
AlR15 12G 

~ AlR16 12H 

} AlR17 13E 

!" A1Rl8 13D 

G AlR19 12F 

H AlR20 13E 

H A1R21 12E 

>F AlR22 llC 

!F AlR23 liB 

m AlR24 13B 

lB A1R25 13B 

4B A1R26 16C 

4C AlR27 16C 

.6C AlR28 15C 

.5D AlR29 15D 

'lF AlR30 16D 

L4C AlR31 14B 

16C AlTl 18G 

17D AlT2 15E 

llF AlT3 18E 

llA AlT4 14H 

19F AlT5 14F 

16E AlT6 14C 

l6G AlTPl 14C 

13H AlTP2 18G 
A2Cl 6H 
A2C2 7G 

REF 
DESIG 

A2C3 
A2C4 
A2C5 
Azd> 
A2Cl2 
A2Cl3 
A2C40 
A2CR1 
A2CR2 
A2CR3 
A2CR4 
A2Ql 
A2Q2 
A2Q3 
A2Q6 
A2Rl 
A2R2 
A2R3 
A2R4 
A2R6 
A2R7 
A2R8 
A2R9 
A2Rl0 
A2Rll 
A2Rl2 
A2Rl7 
A2R18 
A2RT2 
A2Tl 
A2T3 
A3C7 
A3C8 
A3C9 
A3Cl0 
A3CR5 
A3CR6 
A3Q5 
A3Rl4 
A3Rl5 
A3Rl6 
A3T2 
A3Yl 

LOC 

7G 
8H 
8G 
lOH 
9C 
9D 
lOG 
9G 
lOH 
8C 
8E 
6G 
7G 
lOG 
9D 
6G 
6H 
7H 
7H 
SH 
6G 
9H 
lOH 
lOH 
9G 
9C 
9C 
6F 
6F 
SG 
9D 
6C 
7E 
6E 
6D 
6C 
6D 
7D 
7D 
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6E 
7C 
6E 
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!'ART LOCATION INDEX 

REF 
DESIG LOC REF 

DESIG LOC 
Cl 5D 
HRl lOD AlQ5 13F 
Pl 4B, 4C, 4F, 21D, AlQ6 16D 

21E, 21G, 21H AlQ7 15C 
Ql llH AlRl 19F 
Rl 51 AlR2 18F 
RTl SG AlR.3 19F 
Sl 12C AlR4 18F 
AlCl 19F AlR5 15E 
AlC2 19F AlR6 15E 
AlC3 20F A1R7 16F 
AlC4 18F AlR8 17E 
AlCS 19G AlR9 16E 
AlC6 16E AlRlO 16F 
AlC7 16E AlRll 16F 
A1C8 16F A1Rl2 15F 
AlC9 17E A1Rl3 16G 

~ AlClO 16G A1Rl4 13G 
AlCll 18E AlR15 12G 

~ A1Cl2 17E A1Rl6 12H 

~ 
A1Cl3 15G AlR17 13E 
AlCH l6F AlRlS 13D 
AlC15 13G AlR19 12F 

' AlC16 13H AlR20 lJE 

~ AlC17 12H AlR21 12E 

~ 
AlClS 13F AlR22 llC 
AlC19 12F AlR23 llB 
AlC20 12B AlR24 13B 
AlC21 llB AlR25 13B 
AlC22 14B AlR26 16C 
AlC23 14C AlR27 16C 
AlC24 16C A1R28 15C 
AlC25 15D A1R29 15D 
AlC26 llF AlR.30 16D 
AlCRl 14C A1R31 14B 
A1CR2 16C AlTl 18G 
AlDSl 17D AlT2 15E 
AlLl llF AlT3 18E 
A1L2 llA AlT4 14H 
UQl 19F AlT5 14F 
AlQ2 16E AlT6 14C 
AlQ3 16G AlTPl 14C 
AlQ4 13H AlTP2 18G 

A2Cl 6H 
A2C2 7G 

, 



[ON INDEX 

REF REF 
DESIG LOC DESIG 

A2Rl3 21G A3L3 

A2Rl4 22G A3L4 
A2Rl5 22F A3Ql 

A2Rl6 22G A3Q2 
A2Rl7 22G A3Q3 
A2Rl8 22H A3Q4 
A2Rl9 22H A3Q5 
A2R20 22H A3Q6 
A2R21 23G A3Rl 
A2R22 15F A3R2 
A2RT1 22H A3R3 
A2Tl 18G A3R4 
A2T2 19G A3R5 
A2TP1 18G A3R6 

'A2TP2 21G A3R7 
A2TP3 23F A3R8 
A3Cl 6F A3R9 
A3C2 6G A3Rl0 
A3C3 5G A3Rll 
A3C4 7G A3Rl2 
A3C5 7G A3Rl3 
A3C6 8H A3Rl4 
A3C7 8G A3Rl5 
A3C8 8G A3Rl6 
A3C9 lOH A3Rl7 
A3C10 lOG A3R18 
A3Cll 5F A3Rl9 
A3Cl2 12G A3R20 
A3Cl3 12G A3R21 
A3Cl4 llG A3R22 
A3C15 13G A3R23 
A3C16 13G A3R24 
A3Cl7 14G A3R25 
A3Cl8 lOF A3R26 
A3Cl9 llG A3R27 
A3C20 llF A3R28 
A3CR1 5F A3R29 
A3CR2 7G A3R30 
A3CR3 6G A3R31 
A3CR4 9G A3R32 
A3CR5 lOH A3R33 
A3Ll 5F A3Tl 
A3L2 5G A3TP1 

LOC 

9H 
13G 
7G 
8G 
9G 
13G 
lOF 
llG 
5F 
6F 
7F 
7G 
6G 
7G 
7G 
8H 
8F 
BG 
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lOF 
llF 
14G 
5G 
13G 
13F 

AN/WRC-1 &'ill CU-937/UR 
MAINT EN A.J.'l"C E 

P/0 PI 

""" 1HI'UT 1 

[ci~~ l 
GEHERITOR 

4 

1212111 5 

,.Ofll•~ 

ORIGINAL 

SECTIOM z 

SEE 
CHART 

• 

SECTIO~ l 

I I I I 

• 20V '<OM 
'lANSMITTEl 

'OWER SUPPLY 
11A1A81 

1 MC ~PUT 
fROM fREQUENCY 

STANDARD ECECTRO~IC 
ASSEMBLY 1112151 

~'~m I YIJ I 
I 

or-o 

D~ 17 I 19 
I 

r--J, 

I 
5 l 4 

110 11 ,, :oo·o 
I, Q ~ '", 

I +10V 
I 

I EIO 

t10V 

CRl 
HC70605 

Rl 
110! 

R1 
410! 

R4 
100 

------- - :CVIAI 

a·oo 
,¢ :S ; , , o •ZOV 31 
' ! "'I 
I 

Ell ' ,; 

~~ 
510 
/2W 

:Rt 
17584 

:.:;::: ~ ~·,u, ? ~.>;' 

A!( 
1 

.. t•JrY~ 

" 4 

CR2 
IHl~l 

RT I 
400 

czo 
0 OIUf 

R1 
5I! :R1 

1'<270 

•10V 

<3 
I! 

-= 

RS •2CV 
ill 

02 

IQ 

l4C OSCILLATOR (AIJ 

Ll 

" +20V •• 

0 I 

RIO 
ISK 

ll 
~~ 

r 
? 

02 
2N1708 

+1DV NIOE9AHO 
AHPllfiE.R 

Rll 
18! 

.,.. 1-.,. 

C27 
OOIUF J 

03 122~ 
1N1708 
EMITTER .... 

FOLLOWER 

- :;* I 
<:f 

'9 
5~ 111 

58! 

Q3 
2N964A 
5HAP[R 

4MF~:F!~R 

~!3 
010 

:3 ..J., 

CR5 
i ~3600 

~s 
0 01'...;; 

m1' 47 

04 

"8 
47 ,.,. 

.... 1 RIS li! l '17 
110 

_ _!41 ~ I u 

-zov :;: 

~ 31 
oc 

£2 

• i"'!o 
El 

..f 

-z~v 

:-:.=>' . ,. • )l 
R11 
'0! 

06 
2~17:8 
t~ITT(R 
:oLLCWE~ 

oil 
0.: JF 



PART LOCATION I?\DEX 

REF REF REF 
DESIG LOC DESIG LOC DESIG LOC 

Bl 3F A1R14 9C A2R13 21G 
Cl thru C17 4C A1R15 lOC A2Rl4 22G 
Cl 4G AlR16 llC A2Rl5 22F 
C2 16E A1Rl7 llC A2Rl6 22G 
Kl 3E,3D A1Rl8 12C A2Rl7 22G 
Ll 4G AlRTl 6B A2Rl8 22H 
L.2 15E A2Cl 15G A2Rl9 22H 
Pl 2D,2E,4G, A2C2 16F A2R20 22H 

i2C A2C3 16G A2R21 23G 
Sl 3E, 4C, 4E A2C4 16F A2R22 15F 
Yl thru Y17 4C A2C5 19G A2RT1 22H 
AlCli llB A2C6 19G A2Tl 18G 
A1Cl9 5B A2C7 21G A2T2 19G 
AlC20 6B A2C8 21G A2TP1 18G 
AlC21 7C A2C9 21H A2TP2 21G 
A1C23 7B A2Cl0 21F A2TP3 23F 
A1C2-l 8C A2Cll 22H A3Cl 6F 

/ AlC25 llB A2Cl2 18G A3C2 6G 

~ AlC26 9C A2Cl3 20G :\.3C3 5G 
AlC27 lOB A2C14 15F A3C-± 7G 
AlC28 .. ,... 

A2CR1 :20G .-\.3C5 tV ..... .l.V 

•' AlCRl 6A A2Jl 23G A3C6 8H 
-:f AlCR2 6A A2J2 22F A3C7 8G 
,'(I A1CR3 5C A2Ll 20G A3C8 SG 

AlLl llA A2L2 21G A3C9 lOH 
AlL2 8B A2L3 21G A3Cl0 lOG 
AlL3 9C A2L4 21H A3Cll 5F 
AlQl sc A2Pl 23G A3Cl2 12G 
AlQ2 9C A2P2 22F A3Cl3 12G 
A1Q3 lOC A2Ql 16G A3C14 llG 
A1Q4 llC A2Q2 · 19G A3C15 13G 
AlRl 5D A2Q3 22G A3C16 13G 
AlR2 5B A2Rl 16F A3Cl7 14G 
A1R3 5A A2R2 16G A3Cl8 lOF 
AlR4 6B A2R3 16F A3Cl9 llG 
AlR5 7A A2R4 16F A3C20 llF 
A1R6 7B A2R5 16G A3CR1 5F 
AlR7 8B A2R6 17G A3CR2 7G 
AlRS 7B A2R7 18G A3CR3 6G 
AlR9 8C A2R8 18G A3CR4 9G 
AlRlO 9C A2R9 19F A3CR5 lOH 

" AlRll 9B A2Rl0 19G A3Ll 5F 
AlR12 lOB A2Rll 19G A3L2 5G 
. .6,.1Rl3 9C A2Rl2 20G 
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>TION INDEX 

REF REF 
LOC DESIG LOC DESIG LOC 
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REF REF 
DESIG LOC DESIG LOC 

A3C19 4£ A3Rl3 9C 
A3C20 lOE A3R14 9C 
A3C21 lOD A3Rl5 9C 
A3C22 9D A3R15 lOB 
A3C23 12C A3Rl7 lOC 
A3C24 12D A3Rl8 lOD 
A3C25 6D A3R19 llB 
A3CR1 5B A3R20 llB 
A3CR2 6B A3R21 lOE 
A3CR3 6B A3R22 lOD 
A3CR4 sc A3R23 lOE 
A3CR5 7D A3R24 9D 
A3CR6 6D A3R25 9D 
A3CR7 llB A3R26 llC 
A3CR8 lOE A3R27 llD 
A3CR9 lOD A3R28 llD 
A3Jl 4D A3R29 12D 
A3Ll 4A A3R30 12D 
A3L2 8C A3R31 llE 
A3L3 8C A3RT1 6D 
A3L4: 6C A3Tl llD,llE 
A3L5 4B A3TP2 4C 
A3L6 12B 
A3L7 5E 
A3Pl 4D 
A3Ql 8B 
A3Q2 8B 
A3Q3 9C 
A3Q4 lOC 
A3Q5 lOB 
A3Q6 llC 
A3Q7 llD 
A3Rl 4A 
A3R2 7B 
A3R3 8C 
A3R4 8C 
A3R5 8B 
A3R6 7B 
A3R7 5D 
A3R8 5D 
A3R9 7D 
A3R10 7D 
A3Rll 4C 
A3Rl2 4B 
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PART LOCATION INDEX 

REF REF REF REF 

DESIG LOC DESIG LOC DESIG LOC DESIG 

Pl 3 B, 3£;, 3H, 13B, AlR14 llG A2C24 18B A2R21 
14F, 14G, 14H AlR15 llH A2C26 20C A2R22 

AlCl 12F AlR16 12G A2CR1 14D A2R23 
AlC2 4H AlR17 7H A2CR2 14B A2R24 

AlC3 9G AlR18 6G A2CR3 17D A2R25 

AlC4 7H A1Rl9 6G A2CR4 16D A2R26 
AlC5 9H AlR20 6G A2CR5 19D A2R27 
AlC6 9H AlR21 5F A2CR6 19D A2R28 
AlC7 lOH AlR22 5H A2CR7 19C A2R29 
AlC8 lOG AlR23 5G A2CR8 21D A2R30 
AlC9 llG AlR24 5G A2CR9 21D A2R31 
AlClO llH AlR25 4G A2CR10 24D A2R32 

--.. AlCll 12H AlR26 4H A2CR11 23D A2R33 
A1Cl2 12G AlTl 12H A2CR12 17C A2R34 
AlC13 12G AlT2 6G A2Ll 13D A2R35 
A1C14 7G AlTPl 4H A2Ql 16D A2R36 
A1Cl5 6G AlTP2 9H A.2Q2 17D A2R37 
AlC16 6G AlTP3 7G A2Q3 18D A2R38 
AlC17 5G AlTP4 9H A2Q4 19D A2R39 
A1Cl8 5G AlTP5 12H .-\2Q5 21D A2R40 

r p A1Cl9 -!:G .U TPIJ -!G .A.2Q6 22D A2R41 
1 

AlC20 4G A2Cl 14D .-\2Q7 23D A2TP1 

~ AlFLl 9H A2C2 14D A2Q8 24D A2TP2 

~ 
AlLl 12F A2C3 13C A2Q9 14C A2TP3 

AlL2 12G A2C4 14C A2Rl 14D A2TP4 

~ AlQl 8H A2C5 15C A2R2 14C A2TP5 

~ 
A1Q2 lOH A2C6 15C A2R3 14B A3Cl 
A1Q3 llH A2C7 16B A2R4 15B A3C2 

A1Q4 6G A2C8 16D A2R5 15C A3C3 

AlQS SG A2C9 17D A2R6 15C A3C4 
AlRl 4H A2Cl0 18D A2R7 16B A3C5 

AlR2 8H A2Cll 18C A2R8 16C A3C6 

A1R3 8G A2Cl2 18D A2R9 16C A3C7 

A1R4 7G A2Cl3 19D A2Rl0 16D A3C8 

AlRS 8G A2Cl4 20D A2Rll 16D A3C9 
AlR6 9H A2Cl5 22C A2Rl2 17B A3Cl0 
A1R7 lOH A2Cl6 21D A2Rl3 17C A3Cll 

AlR8 lOH A2Cl7 22D A2Rl4 17D A3Cl2 
AlR9 lOH A2Cl8 22D A2Rl5 17D A3Cl3 
AlRlO llG -\2Cl9 24C .-\2Rl6 18C A3Cl4 

AlRll llH A2C20 23D A.2R17 19C A3Cl5 
,II AlR12 llG A2C21 24D .-\2Rl8 18D A.3 Cll3 

AlR13 llG A2C22 24£ .-\2Rl9 18D A3C17 

A2C23 23E .-\2R20 18C A3Cl3 
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CAUTIOI 

WH[M MAIING RESISTANCE CHEC~S AT 
SEMI-CONDUCTOR DEVICES,USE OUT 
THE HIGHER SCALES Of TME MULTIMETER 
SO AS TO AVOID UNINTENTIOUL DAMAGE 
'0 THE SEMI· :OMOUCTOR DEVICE DUE 
TO THE oUE~S INTERNAL VOLTAGE 

I PUTIAL REFE!EICE OESJ>IATIOIS ARE SIIQWI, 

11 

FOR COIPLETE OESIQATIOI PR[fll IITK 1 A2AIA5 
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Figure 5-14. Spectrum Generator Electronic 
Subassembly, Schematic Diagram 
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PART LOCATION L'IDEX 

REF REF 
LOC DESIG LOC DESIG LOC 

18B AJ.CR4 13B AlR15 llE 
17C AlCRS llC A1Rl6 12E 
17B AlCR6 9B AlR17 lOG 
14F AlCR7 13C AlR18 lOE 
17F A1CR8 6C AlR19 lOE 
8E AlCR9 18E AlR20 llD 
16G AlCRlO 17E AlR21 llD 
lSG Al.CRll 16H AlR22 llE 
14B A1FL1 14B AlR23 5G 
14C A1FL2 14C AlR24 SH 
13B A.IFL3 7B AlR25 4G 
13C AlJl 3F AlR26 SG 
18D AlJ2 3G AlR27 16H 
llB A1J3 3G AlR28 6E 
lOB A1J4 lSD AlR29 SE 
5D AlJS 18B AlR30 SE 
9D A1J6 lSH AlR31 SD 
lOE AlJ7 23C AlR32 SD 
llD Al.Ll 180 AlR33 sc 
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Figure 5-30. Meter Amplifier (Foil Side Up) , Component Location 
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TO E2-3 RF OUTPUT I ~ 

TO EZ-Z RF OUTPUT I •'lifi 

TO EZ-1 GRD I 'o. 

TO El-4 GRD I }Oi 

FROM El-3 (REC. ANT. INPUTI--+-o . 
(NOT USED IN TRANSMIT) ... 

FROM El-2 RF INPUT I .• 

'>"' · ... , 
TO El-l RF OUTPUT . t ' o$; 

NOTE: 
REF. DESIG. PREFIX 2AZA4 . 

Figure 5-47. Megacycle Assembly A3 (Foil 
Side Up), Component Location 

ORIGINAL 

·-.... ..:. · ~-~ 

TO E!l-4 RF OUTPUT 4 o -FROM E!l-3 RF INPUT f •O· (~c~ .. ;;_ _ ..... ~· 

FROM E!I-Z DC PLATE VOLTAGE FOR VZ I ; ·· '-.~l4 

TO E!l-1 RF OUTPUT I •o ~ 
~:: 

(0·~ · ~14•i:R~ Al 
TO E4-4 OR E3-4 GRD I ;~ ····- .· :: . '<.;;~ · 

.... , _· - ~ ~-~ I 

:::·::_:,.:~:::: : :: (~' 
FROM E3-l DC PLATE VOLTAGE FOR VI I oo _ , .. -

To EZ - 4 (NOT usEol I o-1 #,,:~ c3 t; 1 

<0 ,,_, "'MM I ::;~~' 
TO E2-Z RF OUTPUT I ".1:1-~7 

TO EZ- 1 GRD I ~'f.-7~~~- vrf.~r•• 
,~ Cl 
·- ~ 

l ~ . . 

,.0~-~;::::~:,~:~~~~~~--+;-_·, :~.~ 
I e2 I ~ 

TO El-l RF OUTPUT I • 0 ~ 

NOTE : 
REF. OESIG. PREFIX ZAZA4. 

F igure 5-48. M egacycle Assembly A4 , A14 , 
or A22 (Foil Side Up ), Component Location 

5-115 



C\OTE: 
REF DESIG PREFIX :2A2A5 

PARTS LOCATIO~ 1::\DEX 

REF LOC REF LOC REF LOC 
DESIG DESIG DESIG 

Cl 6D E6 3C R7 3B 
C2 6C E7 5B R8 :m 
C3 4C ES 2D R9 4B 
C-t 7E £9 2D RlO 7B 
C3 6C ElO 3G Rll 6B 
C6 4D El3 3E Rl2 4B 
C7 4D El4 5E Rl3 7D 
cs 3D E13 3F R14 3B 
C9 6D Eli E4 Rl5 3B 
ClO 6C ElS 5G Rl6 2B 
Cll 5E El9 6F Rl7 2F 
Cl:2 ' 5E E20 6C -.... RlS 3G 
Cl3 6D E22 3C Rl9 2D 
CH 5C E25 2B R20 3D 
C13 2D £26 4E R21 3E 
C16 2C E28 2G R22 2G 
C17 3D E30 6H R23 -tE 
ClS 2E E31 6G R24 3G 

" Cl9 3D Ll 4C R25 4G 

~ 
C20 -tF L2 3F R26 6H 
C:2l -tF Ql 7D R27 6F 

~ 
C::!~ -!G Q2 3D R2S 5G 
C:23 3G Q3 3D R29 6F 

C:2-t 3G Q4 3C R30 6G 

~ C"- 6F Q3 2E T1 7F _J 

C26 3C Q6 7G T2 4D 

-"' CRl 4G Q7 3F T3 6E 

~ CR2 3G Rl 6D T4 2C 
DS1 6H R2 7D T3 3E 
El iF R3 4B T6 4F 
E3 6F R4 iE TPl iH 
E-t :2F R3 3E TP2 3H 

E5 3E R6 4E 

REF LOC 
DESIG ORIGIXr DESTL"ATIOC\ 

E3 6F TO Pl-A3 1 :\1C OUTPt.:T 
E.) 3E 20V FR0:\1 Pl-1 
El3 .jE FR0:\1 Pl-A-t EXTERC\AL 3 :VIC IXPCT 
EH .>E ,; :\1C I~Pt:T FR0:\1 Sl-7 
Eli -tE EXTERC\AL .; :\IC TO Sl-1 
ElS .;G 20V FRO:\! Sl-11 
El9 6F SHIELD GRD FOR E3 
E:2G -tE SHIELD GRD FOR El3 AC\D E14 

AN/WRC-1 AND CU-937/"tJR 
MAINTENANCE 

NAVSHIPS 94840(A) 

----
Figure 

5-71 

I 1 2 3 4 5 6 ~-- 7 r s I 
I 

A +28V A 

B 

c 

0 

iE 
I 
I 
L 
! 

F A2E22 

G 

H 

NOTE: 

INPUT +28V 
FROM TO A2E5 
2A2A8 AND A5E3 ---, c__-:_ -_ --r : 

i I - -j t/ R5 t- ,.©E26 I [ --
I ~ , // \ I !.., 
~ I ,_ 1. ' / /" ·I:' ' - 1 ~ N .. 

;.t·P-·-o~©--r-r. · 9.:•,0 ~-t"" ,,~,,EM 

<L~r~v ~ ~ i ~ M',7 Y 
1 ,a: U- I ·..... ·'' ~ 

~,_ .. ,........._ _j_ / l~_,t,' I J ~--·.!:~1£' v -'-: il ~lll 

~ 

I 
l' 
I I 

t.... 

'1/~', ci' i. \ ' tl. . \ 

r- ~~ dNn Pl-4? 

- -- SHIELD GRO 
-FOR E30 

l 
B 

J 
~ 
0 

E 

--1 
i 
i 
I 
' ~~ 
I 
! 

G 

INTERNAL 
5 MC 

OUTPUT 
TO S!-2.3 

PI-A6 5MC 1'9 

r 1 
~ I 

OUTPUT TO 
J24 ON TRANS
MITTER REAR 
PANEL 

I SEE TABLE FOR ADDITIONAL TEST CONNECTIONS. I 

tt 
2 3 4 5 

ORIGINAL 

6 7 8 

Figure 5-71. 5 MC Multiplier, Dividers, 
and Comparator (Foil Side Up), Component 

and Test Point Location 

5-135, 5-136 
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AN/ WRC-1 AND CU-937/ UR 
MAINTENANCE 

z 

A 

• 

c 

D 

NA VSlflPS 94840(A) 

s 4 5 • 7 

OVEN 

-----
Figure 

5-72 

A 

8 

c 

D 

E .· .... :f. - .... 1 <, .. _ '"' ' ..... ·-;-- . ' ·"-' r........ ... 1 .,,_ ..-:: ... ·'-'-.1·.·- T',. ·v :·.-;,., 1 -- ;.-r,:·.':·:·:''''"'-''· ':' E 

F I ~0\!5E I FJOM F 
SMCINPVT 

+28V A5E2 

2 I 3 I 4 I s I 6 I 7 

NOTE: 
REF. OESIG. PREFIX 2A2A5 . 

PARTS LOCATION INDEX 

RE F REF 
LOC 

R EF 
LOC 

REF 
OESIG LOC OESIG OESIG OESIG 

LOC 

Cl 60 CR3 4E E22 2D R7 4B 
C2 6C CR4 4E E23 2 D R8 3C 
C3 6C El 6E Ql 5E R9 3C 
C4 40 E3 3B Q2 5C RlO 3C 
C5 4C E5 2C Q3 4D Rl l -±C 
C6 3C E6 4B Q6 3E Rl2 -± D 
Cl 2 4F ElO 3B Rl 5E R17 4E 
Cl 3 30 E12 3B R2 6D Rl8 -±B 
C40 2C E14 5F R3 6D RT::! -±B 
CRl 4E El6 4F R4 50 Tl 5B 
CR2 3C El8 4F R6 4D T3 30 

Figure 5-72. Oven Control and Buffer Amplifie r (Foil Side Up ), Component Location 

ORIGINAL 5-1 3 7 



Figure 
5-73 

5MC 
OUTPUT 
TOA5E2 

" 

5-138 

·-r~~·"1,:~::':'"-~r~: ., 

NA VSHIPS 94840(A) 

·::;~!-
.. , 

5MC TO 
~I-! 

c ·~:;;~_; ,,,.,,_ '# -i:i-~ 

•.'j .. : ~:: ··: __ ,_U!"J:~~-·'·.o.-,;: 

:::\.·.';:~~:~-:z~ :~~~-:;:~;r..B:.;';r~-~~~7,_ -~~·:"' :'>~~~- -·:. :!.~i,j(~j,,r.· 
A3 (FRONT) 

--t!f'"\;. ' . . . v 

TO A2EIO 
GROUND 

NOTE: 

AN/ WRC-1 AND CU-937/UR 
MAINTENANCE 

REF. DESIG. PftEFIX ZA2A5. 

Figure 5-73. 5 MC Oscillator (Foil Side Up), Component L ocation 

ORIGINAL 

G 
I 

~ 

~ 



ure 
5 

., 

Ll 
(HIDDEN)i 

NAVSHIPS 94840(A) 

AlClO A1C3 
(HIDDEN) (HIDDEN) 

Cl . 

Ai~/WRC-1 AND CU- 937/ UR 
MAINTENANCE 

·.,. :.:,_ 

~'..:<(~. v,·;r-··'·::--<- .. -.... .,:.~:-.~: .,,, - ~ . -----~ 

<REF:. DESIG •. PREF)X~A2A6Al 

igure 5-75. 1 MC Synthesizer Electronic Subassembly, Front View, C omponent Location 

CHANGE 2 

() 
~ 

1-J 



AN/ WRC-1 AND CU- 937 / UR 
MAINTENANCE 

NAVSHIPS 94840(A) 

Figure 5-74. Translator/ Synthesizer Electronic Assembly, Bottom View, 
Component Location 

Figure 
5-74 

CHANGE 2 5-139 



" 

AN/ WRC-1 AND CU- 937/ UR 
MAINTENANCE 

AlMPl .-=-

AlYS 
(HIDDEN) r 

Al 

NAVSHIPS 94840(A) 

. f 

, MP3' - ·. ""'"""" """"' ' 
.~~>" .. >:;WWI>_~ \ 

........ ,. __ 

REF_- DESIG. PREFIX:2A2A6Al 
~-- - ... --. -- ·- ·--

,, 

Figure 5-76. 1 MC Synthesizer Electronic Subassembly, Rear View, Component Location 

Figure 
5-76 

CHANGE 2 5-141 , 5-142 



PARTS LOCATION INDEX 

REF REF REF REF REF 
DESIG 

LOC 
DESIG 

LOC DESIG 
LOC DESIG LOC DESIG 

C18 GE C27 3D E4 GF L3 3B R4 
C19 5C C28 4F E5 6F Ql 3C R5 

C20 5B CRl 6C E6 6B Q2 3E R6 

C21 4B CR2 GC E8 6B Q3 3E R7 
C23 GC CR3 6B E9 6C Q4 4E R8 

' C24 3C El 3F ElO 2C R1 GB R9 

~ C25 5E E2 3F Ll 6E R2 4B RlO 

' 
C26 2D E3 SF L2 4C R3 50 Rll 

~ 

' ._ 
NOTE: 

REF. DESIG. PREFIX 2A2A6Al. 

..... REF 
LOC 

DESIG 

5E Rl2 
50 R13 
60 Rl4 
4C R15 
4B R16 
3C Rl7 
3B Rl8 
30 RTl 

LOC 

3D 
2C 
2E 
3E 
3E 
SF 
4F 
60 

.!II 

AN/WRC-1 AND CU-937/UR 
MAINTENANCE 

c: 

! 
0 

E 

F 

ORIGINAL 

SHUNT 
CAPIIICillUICE 

2 

2 

3 

3 

4 

4 

NA VSHIPS 94840(A) 

:s 

120V FROM 
2A2A6AIEI 

:s 

6 

.... -:.:.;:::~ ... : 

.. 

SHIELD GRD 
FOR E3 

6 

Figure 
5-77 

7 

8 

c 

·I 
~ 
E 

F 

7 

Figure 5-77. MC Oscillator (Foil Side Up), 
Component and Test Point Location 

5-143, 5-144 



a 
\ 

' 
' 

·w 

AN/ WRC-1 AND CU-937/ UR 
MAINTENANCE 

• 

II 

c 

D 

E 

! 
iF 

2 

. ·.e : 

3 4 

ClO 

r- pz~CIO OUTPUT 
TO J 2 

Q 

I 2 3 4 

NOTES: 
1. REF. DESIG. PREFIX 2A2A6Al. 
2. .& VERTICALLY MOUNTED COMPONENTS 

NA VSHIPS 94840{A) 

5 6 

:-· .. .-.... ; :-:·.-:.-:- .:· . .:: . 

I 5 I 8 I 

7 

A 

II 

c 

0 

E 

F 

a 

7 

- -
Figure 

5-78 

PARTS LOCATION INDEX 

REF 
LOC REF 

LOC 
REF 

LOC 
DESIG DESIG DESIG 

Cl 6C Cll 2E Ll 3D 
C2 68 Cl2 50 L2 3 D 
C3 4B Cl3 3E L3 3C 
C4 4E Cl4 60 L4 48 
cs 40 ern 2E P2 3G 
C6 6E E2 28 Ql 58 
C7 3D E3 6E Q2 5E 
C3 4C £4 6C Q3 20 
C9 38 J l 3C Rl 5C 
ClO 3F J2 3E R2 68 

ORIGINAL 

REF REF LOC 
REF 

DESIG 
LOC DESIG DESIG LOC 

R3 sc Rl 3 3C RTl 2C 
R4 58 RH 3C Tl 48 
RS SA RlS 2E T2 5 E 

R6 4C Rl6 3 D TPl 50 
R7 50 Rl 7 20 TP2 :3C 
R8 50 Rl8 2C TP3 38 
R9 4E Rl9 2C 
RlO 40 IUO 2C 
Rll 5E R21 38 
Rl2 3£ ~2 60 

F igure 5-78. MC Oscillator AGC (Foil Side 
Up ), Component and Test Point Location 

5-145 , 5-146 



'lQ 

"" ~ t\': 

~ 

" 

AN/ WRC-1 AND CU-937/ UR 
MAINTENANCE 

A 

B 

c 

0 

E 

2 

Cl 3 '.\> 
\ . 

3 

F 

&-7~ · r 
G 

2 

FROM 
2A2A6AIEI 

+20V 

3 

4 

4 

~ 

~ 

NA VSHIPS 94840(A) 

6 

SHIELD GRO 
FOR El 

FROM AIE3 
XTAL 

OSCILLATOR 
INPUT 

6 

F 

T 

A 

B 

c 

0 

E 

F 

G 

T 

NOTES: 
1. REf. D£S IG. PREfiX 2A2A6Al. 2 . ...& __..__ CR5 ANODE CONNECTION ON FOIL SIDE, VERTICAUY MOUNTED. 

&. ./.........,.,._ L1 VERTICAU Y MOUNIED. 

PARTS LOCATION INDEX 

REF 
LOC DESIG 

RE F 
LOC 

REF 
LOC 

RE F 
LOC 

REF 
LOC 

REF 
LOC 

REF 
DESIG DESIG DES!G DESIG DESIG DESIG 

Cl SB Cl2 3F c~ 5C L2 6C R3 4B RH 3C R25 
C2 sc Cl3 2F CR4 2C L3 3D R4 4B ll.15 2C R26 
C3 6 D Cl4 4F ens 2D L4 SD RS SD Rl 6 2C R27 
C-l 4C ClS SE El 6B Ql sc R6 sc Rl i ~c R28 
C5 4C Cl 6 A D E2 6B Q2 3C R7 3C Rl~ J E R29 
C6 40 Cl7 50 E3 2 B Q3 2C R8 3D Rl9 2£ R30 

C7 4B Cl8 6F E5 tiE Q4 3E R9 4B R20 3£ R31 
C8 3 13 Cl9 6F E6 3 F QS SF RlO 3B R21 3D R32 

C9 3 D C20 SF E7 GF Q6 3 F Rll 4B R22 2 D R3 3 
ClO 2 B CRl 5B E9 !i F Rl 2 B Rl2 3B R23 3F Tl 
Cll ~E CR2 SB Ll 2F 1{2 .:;s Rl:1 2B R2 ·! 4F TPl 

Figure 5-79. Spectrum Generator/ Mixer (Fo: 
Side Up), Component and Test Point Location 

ORIGINAL 5-147 , 5-l · 
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AN/WRC-1 AND CU-937/UR 
MAINTENANCE 

NA VSIITPS 94840(A) 

~---ISl 

··REF. -DESIG. -PRitFtX 
2A2A6A2 -- -- -- ---- -- ~ -----· - - - . 

-I 

Figure 
5-80 

Figure 5-80. 100 KC Synthesizer Electronic Subassembly, Right Side, Component Location 

ORIGINAL 5-149 



Figure 
5-81 

" 

NA VSIDPS 94840(A) AN/WRC-1 AND CU-937/UR 
MAINTENANCE 

+ 20V FROM A3E .. 

" XTAL INPUT 

!3 w~~i~~tr:r~ ) FROM 2A2SO 

NOTE: 
L REF. DESIG. PREFIX 2A2A6A2. 

Figure 5-81. 4. 553 MC to 5. 453 MC Oscillator (Foil Side Up), Component Location 

5-150 ORIGINAL 
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AN/WRC-1 AND CU-937/ UR 
MAINTENANCE 

fA2 

NA VSHIPS 94840(A) 

. -
- ~,~~~-=~~-:;~tj 

:;&t'~t;-1 
·-

'" ·:-· 

: ·~ 

...,._ .-.~- . -; 

. ~H:=:-~:;::~~:):~ 
J-. ~:::-__ 3~~~ 

i REF. DESIG. PREFIX 2A2A6A2. 
. -. -- -- - ··- - - ·-··· 

--
Figure 

5-82 

Figure 5-82. 100 KC Synthesizer Electronic Subassembly, Left Side, Component Location 

ORIGINAL 5-151, 5-152 



PARTS LOCATION INDEX 
...... 

REF 
LOC 

REF 
DESIG DESIG LOC 

Cl 2B Q2 40 

~ 
C2 3C ru 3E 
C3 2C R2 3E 

~ 
C4 20 R3 2A 
cs 3B R4 20 

~ 
CG 3 0 n.s ~B 

C7 ~E Il6 ~ c 

C8 ~ B R7 20 
C9 ~E R8 ~D 

AS Cl O 4C Il9 50 

l. c ru 3B IllO 40 
CR2 3B Rll 3B 

~ El 2C Ill 2 3A 
E2 3B Rl 3 3B 
E3 5C Ill4 30 
£4 SB Il l 5 5C 
ES 50 Ill6 4B 
E6 4B IlTl 2B 
E7 2C Tl 5B 
Q l 3 0 

.. 

AN/ WRC-1 AND C U-937/ UR 
MAINTENANCE 

2 

" 

rl ........ ~ 

I c 

I o ,_,,T 

NA VSHIPS 94840(A) 

3 
~--

4 ' • 

~::::.·. ;:;._·: :-:_~.:-:-.~:;_:~ -"'::·-:! II: !·' I ·.., I .,._,_,~ .--::-:-:•-:-' ' .:-.::.:_ ::··.- .. _ .... _ .··:: 

:f"'::::-_:, I -:.:-:::,:::;(lJU . .. r· c; ' frfiil\~F··. · '-~<;·; 

. :~: '' f. ; ; '·; ·::::(:;:':<'''':;:::,, . . · :,),'.'.:::r/tt~'<'·.'<·-:·?.'- '.':f:(:','\?i'z",·:~ ''·t:.i.L =)iJ:::-u-,r;.];-;:: 1"0 .. [ 5 

1 

Figure 
5-83 

" 

I 

c 

0 

I I \JW I P"'\ol! • ~~ ~:::;:~~~~:~{{i_~.:~~::·:~:::·:~l~:::·:·;-;{~~:~::::·;::·::::::;::::::::::·:::.·>t· · ::: _,;.-_-:- =:J":i ::-':_,r:c:.- I 

I IHIII.O CI,.O 
'0" E4 

I , 
z 

ORIGINAL 

ii\lt~;f;JI~Jl~}li:::;:·;E;;~,~r~; , 
I 3 I 4 I ' I • I 1 

Figure 5- 83. 10.747 MC Mixer (Foil Side 
Up ), Component and Test Point Location 
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' AN/ WRC-1 AND CU-937/ UR NAVSHIPS 94840(A) Figure 
5-84 MAINTENANCE 

Figure 5- 84. 100 KC Synthesizer Electronic Subassembly, Front Vi c:w , Component Location 

CHANGE 2 5-155, 5-156 

_. 



PARTS LOC.'. J N INDEX 

c REF LOC 
REF LOC 

REF LOC 
REF 

DESIG DESIG DESIG DESIG 

CR3 4C Ell SF R7 4E T2 

El 70 El2 6A R8 40 T3 

E2 7E El3 6A R9 3E T4 

E3 2 B Ql 6C RlO 40 TPl 

E4 20 Q2 4E Rll sc TP'2 

ES 3E Rl 78 R12 sc TP3 

£6 2E R2 6C R13 50 TP4 

£7 4C R3 6C RH -!C Yl 

E8 3B R4 6C Rl5 ~E Y2 

E9 20 R5 5£ R16 6A 

ElO 5G R6 4E Tl 60 

--.. 
LOC 

SF 
4F 
2E NOTE: 
6B REF. DES I G. PREFIX 2A2A6A2. 
SF 
-!E 
3 E 
6E 
3F 

• 

AN/ WRC-1 AND CU-937/ UR 
MAINTENANCE 

A 

' 2 

FROM Pl-4 
IF SWITCH 

INPUT 

B 

·~ ~ '~~~· , 
+20V 

I TO A5E9,AIEI, 
C A2E7 , A4E I 

+20V 

ID 

f- SHIELD GRO 
FOR E5 

I 

E 

TO A4E7 
27. 847 MC 

OUTPUT 

F 

G 

2 

ORIGINAL 

3 

SHIELD 
GRD FOR 

E7 

3 

4 

FROM PI - A3 
10 MC 
lloiPUT 

J ·. N 

r±r-m E7\C>·~~ : 

5 

NA VSHIPS 94840(A) 

FROM 
PI-Al 

7.1 MC 
INPUT 

!!lJ±O_ Cl8 ··~ 
y~lfU I •!!---- , , 

4 ' 7 

Figure 
5-85 

SHIELD GRD 
FOR El2 

A 

8 

c 

F 

G 

Figure 5-85. 17. 847/ 27. 847 MC Mixer (Foil 
Side Up), Component and Test Point Location 

5-157 , 5-158 
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.. 

AN/ WRC-1 AND CTJ-937/ UR 
MAINTENAl'\fCE 

_.; -+ 

NA VSHIPS 94 840(A) 

----· . - ~ --- ·------
REF. DE SIG . PREFIX 2A 2A6A2 

Figure 
5-86 

Figure 5-86. 100 KC Synthesizer Electronic Subassembly, Rear View, Component Location 

ORIGINAL 5-159, 5-160 



AN/WRC-1 and CU-937/ UR 
MAINTENANCE 

·. :~-~~ _ :. ' <:::.}o <· ,>_ ~ - • ' - - ·-----_.--._ ~: p : t - .. · •- - . _ 1 7 

··.:·.:.::-:. ... . . . 

A .i:C£): 
" . ' u .•.• • : .. , ••. . ·. u •• ' ;,, Tl . •. ·-·~······ > 

2A2AU2:::~~ . _. ~-: .. :,· .. :.- .-/.:-\;;_ ." :,: ___ :_:; ,: TP~- . .. · . . ·. -- - \ ·.::/ . . . : . 

1 umA>ms •. ~ ·•'•· ~-•:~:;-~· ··~ ., - :H ·. SHIELOOOG 

A 

·.· . :.¥1&;·.·,;-~tgt(illl~il~~~~i&rf~~ . 
0 ·~ • f0lfi]'l@ .;;;. }·~·· ');0~ .......... . 
. .. :-·: -__ -:>e·· ··:: -_·. ·: _ _. .: _.-. ·: ;·:-. ~;(_:·:··:;;;-~ .. ?;\1;~;-Y'''"'i·:·< .. -:. 

J: L_] i< l.:J l_j . ..,•· ·. rii() )";, . ..,,;/'';'(; TO 2AUeA ... I4 

~..... ~ F:lVJ~~ ~ . ·· ·'·tsX···· · ..• 
1 . . •. : ~-· . lfl.o~~ \G) ;.} ~~.. EARLIER o 

-. - -- , . .. •. .. 4 .... . ~::.:.; ,.:. -~ •:;: : }\·;· __ ;:)·.:i;:L~:::. .. ~r: ·-:;>;::::_\::< MODEL 

INP :_: ... ·. · 

·-c . 
: :::-\;,S EARLIER 

MODEL 
G .. 

.. 
·::>::: =: 

~ 

PARTS LOCATION INDEX 
REF . REF. REF. REF. REF. REF. 
DES !G. LOC. OES!G. LOC. OESIG. LOC. DESIG . LOC . DESIG. LOC. OESIG. 

Cl 2C Cll ~A en ~E £4 2£ L.2 4A R2 
C2 2£ Cl2 ~F c.,., ~B ES 2£ L3 sc R3 
C3 20 Cl3 -IG C~J 5 C E6 20 L4 JG R4 
C4 3C CH 38 C~4 3E £7 28 L5 -IG RS 
cs 3F Cl5 5A C~5 3E E8 28 L6 ;;o R6 
C& 2£ Cl6 5f C~G -tE E9 GE Ql 28 R7 
C7 ~A Cl7 5F C27 -IC ElO 6E Q2 :! F R8 
ca 3C Cl8 68 El lO Ell 78 Q3 ~c R9 
C9 !F Cl9 GE OR 6 f E2 l D El2 6C Q4 () £ RIO 
ClO 48 C20 GC E3 3 0 Ll 3A Rl ~ c Rll 

CHANGE 2 

A 

B 

c 

D 

E 

F 

G 

LOC. 

2£ 
20 
2C 
~E 

2C 
2 F 
2F 
-IG 
68 
4C 

NA VSHIPS 94840(A) _Figure 
5-87 

2 I :5 I 4 r 

·~·:;~.:~~=~~~ ... . O~tJ ~~~ . 
7 a 

A 

2A 2A6A2A4E ol 

FROM 
2A2A6A2A:3EII 

17.847 MC 
INPUT 

CURRENT 
MODEL 

REF . 
DESIG. LOC . 

R12 6F 
Rl3 6C 
R14 58 
RlS 6F OR GE 
RlG 5F O R 5£ 
Rl7 ;;c 
Rl8 SE 
Rl9 3E 
R2 0 3E 
R21 7C 

II 

B 

-f b C4 . 8: ·._ -· . •·. •:-_._:· ·: __ • '>·_,_- -_-.-_: .. _-__ ··._·_···· Rl7 ··- · · .• ·_,- .· : --~- . . ·. IOOKC OUTPUT 
R6 _ g _ c2 :.· _-_ .•.••. _._ •. _ > · • • ~ Rl3 - j... . 'tlz >;· 

_r---:::;--t__ - ,·: • . , , . ·. : f. -. C23 ·: ·I .n .. . ._· .. p• 
~--- ca · a: · . ·-· • ·""·:! _...;;·;..,. ___ ...;_· 

~ ·_. 

c 

0 

. . t:=:\~ SHIELD GRD F'OR 
EIO~ 2A2A6A2A4E9 

E9 

... ~TO 2A2A6A2A5E4 
-~ . IOOKC OUTPUT ~· . ~rortl 0 fla~ - .~.- ~ 0Yum~ n •s 

® 

E 

J 8[)@ 
G 

2 3 I 4 7 a 

REF. 
DESIG. LOC . 

R22 GE 
R23 GE 
Tl GA 
T:! :;G NOTE: 
T Pl J 8 1. COMPONENT REF. DESIG. PREHX 2A2A6A2A4 . 
TP2 48 
TP3 68 :l. VARIATIONS OF HI-8ANO / L0-BA:-ffi MIXER / AMPLIFIER EXIST DUE TO DESIGN CHANGES. 
TP4 3 f 
TPS -If 
TPti Gf 

CURRENT MODELS A:-ffi EARLIER MODELS ARE INTERCHANGEABLE ON UN IT BASIS . 
MA.J'OR CHANGES FOR CURRENT :1-fOOEL !NC'LtJDE FO IL PATTERN ALTERATIONS, 
ADDITION OF RESISTOR~ ~ A ! ;D DELET!OS O f F J . 

F igure 5-87. Hi-Band/ Lo-Band ::VIL'Xer Amplifier 
(Foil Side Up), Component and T est Point Location 

5- 161. 5 -162 



AN/WRC-1 AND CU-937/ UR 
MAINTENANCE 

'II 

AGC LEVEL 
ADJ 
R13 

NA VSIDPS 94840(A) 

AS 

-
Figure 

5-88 

REF DESIG PREFIX 2A2A6A2 

Figure 5-88. 100 KC Synthesizer Electronic Subassembly, Top View, Component Location 

ORIGINAL 5-163 



F igure 
5-89 

NA VSHIPS 94840(A) AN/ WRC-1 AND C U-937/ UR 
MA.lJ.'lT ENANCE 

A 

B 

c 

I 
;--

i 
I 0 
I 
i 

i':. 

L 

2 3 4 ~ 6 

t~ . ,· --: . . . :.~--~ -i" 

:::!~;-§B'' , 
{ : - 1_~-- :~ -- -

.. ::..;,.:,: ... 

L _ -~--__j 3 I 4 1 ' I 5 ! 

NOTE: 
REF . DES I G. PREFIX 2A2NJA2.. 

PA RT S LOCATIO N IND EX 

REF 
LOC 

REF 
LOC 

REF 
LOC 

RE F 
LOC 

REF 
OESIG OESIG OESIG DESIG OES IG 

Cl 6C Cll 3C E9 7C R3 68 Rl3 
C2 60 c ru 3A Ll 6C R4 58 Rl-1 
C3 40 El 6C L2 4C R5 5C Rl 5 
C4 5C E2 7C L3 38 R6 4C Rl 6 
cs 6B £3 70 Ql 50 R7 513 IU 7 
C6 5B E4 60 Q'2 5C R8 613 TPl 
C7 -!C E5 28 Q3 313 1{9 -113 
cs 3C E6 28 Q4 2C Rl O 5B 
C9 4A E7 78 IU 60 IUl -IC 
Cl O 3 0 ES 6C IU 6C IU:! -tl3 

" 

7 

7 

LOC 

5B 
-t r\ 

:J C 
-! D 
2!3 
'il' 

FROW 
A3E4 
+20V 

Figure 5- 89. 10.747 MC Mixer AGC (Foil Side Up), Component and Test Point Location 
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AN/ WRC- 1 AND CU- 937 / UR 
MAlliTENANCE 

-. 

NA VSHIPS 94840(A) 

-- -
Figure 

5-90 

Figure 5-90. 1 and 10 KC Synthesizer Electronic Subassembly, Front View, Component Location 

CHANGE 2 5-165 

1 
I 



Figure 
5-91 

A 

9 

c 

l o 
I 

j 

r 
E 

-166 

II 

NOTE: 

NA VSHIPS 94840(A) AN/ WRC-1 AND CU-937 / UR 
MAINTENANCE 

z 3 4 ~ 6 

A 

~~·j:):({;?/(}:c 11 . ,::;})::) :~ ltfGl.,.i :(yc}:{J(J$i1Hffi~f!:'f 8 

FROM 
2A2A6A3JI 
+ZOV 

GRO 

,;::,, f.::. ,: :::.=.~· · r ··.:::·:::::. t.'.: . ',' l "'::.':,: .:;:;r: .:··'·' -· ~>: FROM Sl c 
XTAL INPUT 

D 

E 

·~rcmt/6\\/:&f.\Gm\Wf}:\:~:'·H':'::::,:, ; .. ::-rn.::~.:~ .. ;::z.'·//:-i:<f;(E.n,t~,m:.:;;:: 
z I 3 I 4 I ~ I 6 

REF. DESIG. PREFLX 2A2A6A3 , 

PARTS LOCATION INDEX 

REF 
LOC 

REF 
LOC 

RE F 
LOC 

REF 
LOC DESIG DESIG OESIG OESIG 

Cl 5C Cll 3C Ql 4E R9 4 0 
C2 5 0 CRl 4C Q2 30 RlO 4E 
C3 5 0 CR2 4C Rl 4E Rll 5B 
C4 5 0 El 5C Il2 4E Rl2 5B 
C5 SB E2 5C R3 5B Rl3 4C 
C6 4E E3 3E R4 5E Rl4 4E 
C7 4E E4 3C R5 3D Rl-5 30 
C8 4B E5 3B R6 3E Rl6 3C 
C9 30 E6 3E R7 50 RTl 5B 
Cl O -<C E7 6C RS 4E Tl 3C 

Figure S - 91. S . 25 MC to 5 . 16 MC Osc illator (Foil Side Up), 
Component a nd Test Point Location 

CfL-\NGE 2 
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AN/ WRC-1 AND CU-937/UR 
MAINTENANCE 

A 

8 

c 

D 

E 

2 

NA VSHIPS 94840(A) 

6 

3 4 5 6 

PARTS LOCATION INDEX 

REF 
LOC DESIG 

Cl 2C 
C2 3C 
C3 2C 
C4 20 
C5 3B 
CG 30 
C7 4E 
cs 4B 
C9 4E 
ClO 4C 
em 3B 
CR2 3B 
El 2C 
E2 3C 
E3 58 
E4 50 
E5 4B 
EG 50 
E7 2C 
Ql JE 

Figure 5-92. 

CHANGE 2 

REF 
LOC 

DESIG NOTE: 
Q2 40 REF. DESIG. PREFIX 2A2A6A3. 
Rl 3E 
R2 3E 
R3 2A 
R4 2E 
RS 4C 
R6 4C 
R7 20 
RS 40 
R9 40 
RlO 40 
Rll 3B 
Rl2 2A 
Rl3 JB 
Rl4 30 
Rl5 4B 
RIG sc 
RTl 2B 
Tl 5C 

1. 850 MC to 1. 859 MC Oscillator (Foil Side Up), 
Component and Test Point Location 

A 

8 

c 

D 

E 

Figure 
5-92 

5-167 



., igure 
i-93 

" 

Y12 

Y13 

Y14 • • . I ., 
YlS * *' 
Yl6 

S2 

MP3 

NA VSHIPS 94840(A) AN/ WRC-1 AND CU-937/ UR 
MAINTENANCE 

REF DESIG PREFIX 
2A2A6A3 

;"' igur e 5-93. 1 and 10 KC Synthe sizer Electronic Subassembly, Rear Vie w, Component Location 

· 168 CHANGE 2 



...... 

~ 
\a 

~ 
~ 
~ 

AN/ WRC-1 AND C U-937/UR 
MAINTENANCE 

2 

A 

0 

8 
yf\ 
~' 

3 4 

R,4 
... ;(, ..... ..._ 

c - ~ - ... \) 
,,~ r~~'4: 

D 

FROM AIE5, 
A2E4 

OSCILLATOR 
INPUTS 

5 6 

0 

C46 

.. 

NA VSHIPS 94840(A) 

7 8 

A3 

TO 2A2A6A6 
I AND IOKC 
OUTPUT 

BLANKING 
PULSE IN 
(NOT USED! 

g 

F igure 
5-94 

A 

B 

c 

0 

I 2 I 3 i 4 I 5 I 6 I 7 i a _l__ _ !t__ J 

NOTE: 
REF . DESIG. PREFL'C 2A2A6A3. 

PARTS LOCATION INDEX 

REF 
LOC 

REF 
LOC 

DESIG DESIG 

C46 7C CR7 5B 
C-17 5C J3 7A 
C48 lC J6 7B 
C49 2A JS 4C 
C50 3B J9 6B 
C51 4A JlO 4B 
C52 4B L5 lB 
C53 7B L6 3A 
C54 SA L7 4A 
C 55 3C Qll 3C 
C56 2B Ql2 5C 

... 

ORIGINAL 

REF 
LOC 

DESI G 

R47 4C 
R48 6C 
R49 6B 
R50 7C 
R51 5B 
R52 3B 
R54 3C 
T3 6A 
TPl 2C 
TP2 2B 
TP3 3B 

F igure 5- 94. 1 a n d 1 0 KC Synthe s ize r Out put 
Cir cuit (F oil Side Up), C omponent and 

Test P oin t L ocation 

5- 169 , 5-1 70 



• I _, 

10 

·~- ...,. , •,; · --

II II 

• 

I 

2 I 
FROM 

2A2A6A3J~ 
A SHIELD GRD '®. IOKC 

FOR 20 SPECTRUM 
2A2A6A3A4E4 INPUT 

/ 18 

- --~ I 1 ' 

• 
·-

,-
1 • · I ' , 

e• 
c c 

0 D 

I 
- IA4 r 1 

,. • I 0 \ \, I I 

~
,~~'. II 

_ _ _ - - I I ! 
w w =-ul:- - ,_·!1!_ I ) E 

10 

"--- SHIEI.D 
QRO FOR 

OM 2A2 AtA3A4! 13 

2A2AeA3A2E3 
1..850-f .e•~~~e 

INPUT 

F 

II 12 

NOTES: 
l. COMPONENT REF. DESIG. PREFIX 2A2A6A3A4. 

F 

SHIELD GRD 
FOR 

2A2A6A3A4E2 

2 • .& THIS CONNECTION IS ON OPPOSITE SWE OF BOARD. 

3 . & GROUNDED SHIELD BETWEEN INPUT AND OUTPUT. 

FROM 
2A2A6A3A IE3 
~. 1 6-~.2~MC 

INPUT 

2 

4 . VARIATIONS OF'7.08!J MC MIXER EXIST DUE TO EQUIPMENT DESIGN 
CHANGES. CURRENT MODEL AND EARLIER MODEL ARE INTER
CHANGE ABLE ON UNIT BASIS BUT INDIVIDUAL COMPONENTS ARE 
NOT NECESSATULY INTERCHANGEABLE . MAJOR CHANGES FOR 
CURRENT MODEL INCLUDE FOIL PATTERN ALTERATIONS AND 
ADDITIO N OF RESISTORS R30 AND R31. 

3 I 4 I 

GRD 

3 4 I 

REF. 
DESIG . LOC. 

Cl :lD 
C2 2B 
C3 2C 
C4 3C 
cs sc 
CG 50 
C7 7C 
C8 7C 
C9 lOC 
Cl O 7B 
Cll 78 
Cl2 7C 
ClJ llD 
El 2E 
E2 20 

~ I 6 I 

~ 
TO 2A2A6A3J7 
7.089MC ERROR 
Sl GNAL OUTPUT 

SHI EL D GRD 
FOR 

2A2A6A~A4E6 

~ I 6 I 

PARTS LOCATION INDEX 

REF. REF. 
DESIO. LOC. DESIG. 

E3 2B Q9 
E4 2B Rl 
ES SB R2 
EG SB R3 
E7 7B R4 
E8 sc RS 
E9 llB R8 
E l O llB R7 
El2 llE R8 
E l 3 llE R9 
FLl 4C RlO 
FL2 8C Rll 
LJ 20 Rl2 .. 
L4 110 R30 
QS 2C R3l 

1 I 8 

FROM 
2A2A6A3JI 

+20V DC 

9 

NAVSHIPS 94840(A) 

10 

FROM 
2A2A6A3J4 II<C 
SPECTRUM INPUT 

II 

Figure 
5-96 

12 

SHIELO GRD A 
FOR 

2AZA6A3A4E9 

a 

c 

D 

E 

S H I E L D G R 0''":< 
FOR - ·· -~ 

2A2A6A3A4E 13 

CURRENT MODEL 

FROM 
2A2A6A3A2E3 

1 .8~0-
1.8!59MC I NPUT 

F 
(NOTE 4 ) 

7 I 8 

REF . 
LOC . DESIG. 

8C Tl 
3B Zl 
2C Z2 
2C ZJ 
20 
3B 
sc 
7C 
5C 
8C 
7C 
7B 
llC 
7C 
2C 

I 9 10 II 12 

LOC . 

8B 
lOC 
100 
30 

Figure 5-96. 7.089 MC Mixer (Component Side 
Down), Component and Test Point Location 

5-173, 5-174 
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" ~ 
~ 
'-.! 
~ 

AN/WRC-1 and CU-937/ UR 
MAINTENANCE 

I 

A 

I 

c 

• 
/~ -I " 

'~-· ,' ,/~ 
l - ~'0 .;· 

IHIIL.O . 

I 
L ,--.. 

IRO I'OR 
2AIAIAIA411 

I' ROM 

, 

REF. 

ZAIAIAIAIII 
t.Je-t.HMC 

I ~~PUT 

I 

REF. 
DESIG. LOC. DESIG. 

Cl 20 C9 
C2 2B ClO 
C3 2C Cll 
C4 3C C12 
C5 5C Cl3 
C8 5C El 
C7 70 E2 
cs 8C E3 

CHANGE 2 

J 

s 

LOC. 

llC 
7B 
7B 
7C 
110 
2E 
2E 
2B 

• I 

4 • 

REF. 
DESIG. LOC. 

E4 2B 
E5 5B 
E8 ISB 
E7 7B 
E8 8C 
E9 llB 
ElO 11B 
El2 llE 

" 

• 
TO 

UIAIAJJ7 
1.oe•c 

IEMIOit ..... AL 
OUT "-IT 

EARL IER MODEL 
(NOTE 4 l 

7 

I I 7 

PARTS LOCATION INDEX 

REF. REF. 
DESIG. LOC. DESIG. 

El3 lOE R2 
FLl 4C R3 
FL2 9C R4 
L3 20 R5 
L4 110 R8 
Q8 3C R7 
Q9 6C R8 
Rl JB R9 

• , 

• • 

REF. 
LOC. OESIG. 

2C RlO 
2C Rll 
3C Rl2 
3B Tl 
60 Zl 
70 Z2 
6C ZJ 
7C 

10 II II! 

A 

r---.. 
- - - - - - - - -\- - - - - . --- ~-- --... ··' - --- ---- -- ~ 1 

n a·~ ~-:'; l • 
,......_ ---

~ --- ·::- --
~- Zl 

10 

LOC . 

7C 
7B 
llC 
6B 
lOC 
lOD 
30 

/ I ' 

--- ' o..J 

0
1 SHIEL.O 
I GRO FOR 

, \ 2A2AIA3A4[9 ---- \ ',' 
\ I 

I 
M2 ,, 

c: 

~~, 
,.~ :I 

1 I 

C¥
1 

' I 
I 

,' 

I 

- '!"~ r, 
0 ' • II 

0 

- - I ·EI2 } I E 
- - r-- ) ~

.~~- '' 
...___ SHIEL.O 

GRO FOR 
Olil 2A2AIA:SA4!1:S_ 

ZA2A8A3A2E3 
1.8~.859MC 

INPUT 

F 

II 12 

NOTES: 
1. COMPONENT REF. OESIG. PR 

2. & THIS CONNECTION IS ON 0 

J. & GROUNDED SHIELD BETW:E 

4. VARIATIONS OF 7 . 089 MC :'. ' 
CHANGES. CURRENT MO I:: 
CHANGE A Tl LEON UNIT BA 
NOT ~ECI·:SSi\ni LY INTERC 
C URRE NT MOOI':L INCUJD -
ADDITION O F T\ESISTORS R 
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-· 
AN/WRC-1 AND CU-937/ UR 
MAINTENANCE 

NA VSHIPS 94840(A) 

Jl J5 J4 J2 

- · 
Figure 

5-97 

.- -. ~io)·· '. :;t:· 
'-

•··· - · - ---._ • e . 

J7 A3J6 A3J3 

... 

•• 

REF DESIG PREFIX 
2A2A6A3 

Figure 5-97. 1 and 10 KC Synthesizer Electronic Subassembly, Bottom View, Component Location 

ORIGINAL 5-175 
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F igure 
5-98 

G .-\I:\ 
.-\D.r 
Rl li 

1/ 

Pl 

NAVSHIPS 94840(A) 

.-\ 1 

A CRYSTAl FlU E'! 

• • IIOD£LIIO. 767701 

~ ~ C.F. 7JMC • 
,. I L. T I! C H GD/E 110000-,41 
COit .. OitAT- S.£11~~ !f0.4 C 

AN/ WRC-1 AND CU-937/ UR 
MAINTENANCE 

REF DE::)IG PREFIX 
2..';.2 .\ G.-\ -t 

Figure 5-98. 500 CPS Synthesizer Electronic Subassembly, 
Left Si.de View, Component Location 

176 ORIGINAL 
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NOTE: 
REF. D ESIG. PREFIX 2A2A6A4. 

PARTS LOCATION INDEX ...... 
RE F LOC RE F LOC RE F 

DESIG DESIG DESIG 

Cl 5G E5 5 F Rl l 
C2 6E E6 3G Rl 2 
C3 GO E7 5F R1 3 
C4 GC ES 5F Rl-t 

~ C5 5E £ 9 5F IU 5 
CG ~E El O 2B lU G 

" c:- ~ E FLl 3 0 IU 7 

~ 
cs .) i ' Ll -tG IUS 
C9 JF L2 5 F R1 9 
Cl O 3 E Ql 5 C R2 0 
Cll 3£ Q2 2F R2l 

~ Cl2 -tE Q3 -tE R2~ 

~ 
Cl3 GF Q4 5B R2 3 
CH GC Q5 3B R2 -t 

~ Cl3 GB Rl .::; o R25 
Cl G oA R2 3 0 R2 6 
Cl 7 -tB lU GO Tl 
Cl 8 ~ c R4 GO T2 
Cl9 3 C R5 5C TPl 
C20 2!3 RG 5 0 TP~ 

F.l 6 E R7 2F: T P 3 
E2 GF. R~ zr.: TP-t 
1::3 3G R9 2F T P5 
E4 -tG RlO 3G TP6 

LOC 

3 F 
-tG 
-t F 
3 £ 
1E 
4F 
6C 
-t C 
5 B 
6A 
3 B 
3 A 
3C 
38 
3 B 
3 A 
4F 

5B 
5 0 
5 E 
GC 
3 £ 
5G 
2A 

A 

8 

c 

D 

E 

F 

G 

H 

I 
I I 

AN/ WRC- 1 AND CU-937/ UR 
MAINT ENANCE 

2 3 

··:·:·· 

<; 11 
2 TO 

7. 1 MC + 20V 

·-.:·:·:-:· 

TO 20A~:~~T ~ A2E I 

( ,· _/, 

'~) y 

i I f 2 [ 3 

OR IGINAL 

4 

·';':: : : .. 

- . -... 

5 

F ROM 
A3EB 
+ 15V 

NA VSHIPS 9484 0(A) 

6 

TO 
A3E 7 
+ 20V 

~ 

7 

FROM 
2A2MA3 

F igure 
5-99 

8 

A 

a 

c 

D 

e: 

~ 
6 

H 

I 

I 4 I _ s -- L __ s ___ l 7 __ ,... e 

Figure 5- 99 . 7 . 1 MC Mixer (Foil Si de Up ), 
Component and Test Point Location 

5-177. 5- 178 
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AN/WRC-1 AND CU-937/ UR 
MAINTENANCE 

NA VSHIPS 94840(A) 

A2 

_ _,. -

Figure 
5-100 

l~ ~ a~~ L ~. d-, i~-!- · • .-... 
_.itt-

REF DE5IG PREFIX 
2A2A6A4 

Figure 5-100. 500 CPS Synthesizer Electronic Subassembly, Right Side View, Component Location 

ORIGINAL 5-179, 5-180 



N 
" 
~ 
" ~ 

PARTS LOCATION INDEX 

REF 
DESIG 

Cl 
C2 
C3 
C4 
C5 
C6 
C 7 
cs 
C9 
ClO 
Cll 
Cl2 
Cl3 
Cl4 
C l 3 
Cl6 
c 17 
Cl8 
Cl9 
C20 
C21 
C22 
C23 
C24 
C25 

LOC 

sc 
7C 
2E 
2E 
30 
20 
2C 
3C 
3B 
4B 
6 B 
6C 
6 0 
5 0 
3£ 
4F 
3E 
.)F 

7F 
7E 
6E 
7E 
70 
30 
40 

NOTES: 

REF 
DESIG LOC 

CRl 7C 
CR2 2E 
CR3 2C 
CR4 3C 
CR5 6B 
CR6 3B 
CR7 40 
CRS 40 
CR9 5E 
CRlO 60 
CRll 6F 
CR12 4C 
El 7B 
£2 2 F 
£ 3 2F 
£4 8C 
Ll 7C 
Ql 2C 
Q2 4C 
Q3 6C 
Q4 5C 
Q5 3E 
Q6 5£ 
Q7 60 
Q8 6F 

1. REF. DESIG. PREFIX 2A2A6A4 

REF 
DESIG LOC 

Q9 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
RS 
R9 
RlO 
Rll 
Rl2 
Rl3 
RH 
Rl5 
Rl6 
Rl 7 
Rl8 
R19 
R20 
R2l 
R2 2 
R23 
R~ 4 

20 
7C 
2F 
30 
3"b 
2E 
30 
4C 
3C 
20 
3C 
2C 
4C 
·W 
3 B 
3 B 
5 B 
6C 
5C 
6C 
6B 
4 B 
.>C 
6C 
30 

2. 1 VERTICALLY MO uNTED DIODES CR2, CR7, CRl2 

REF 
DESIG LOC 

R25 4E 
R26 3E 
R2 7 4F 
R28 3F 
R29 50 
R30 6E 
R31 4 E 
R32 4F 
R33 6 0 
R34 60 
R33 7E 
R36 70 
R37 6E 
R38 6F 
~9 6 £ 
R40 6 £ 
R41 70 
TPl 20 
TP2 3B 
TP3 50 
TP4 70 
TP5 5£ 

HAVE ANODE CONNECTIONS TO BOARD , CATHODE CONNECTIO l\"'S C P, 

" 

AN/ WRC-1 AND CU-937/ UR 
MAINTENANCE 

NA VSHIPS 94840(A) 

I 
Figure 
5-101 

z 3 4 5 • 7 a -- ·--r , 

" 

I 

c 

i O 

SHI[I.J) GilD n.oll A3[5 
~011 [2 500 CPS INPUT 

G 

2 3 4 ~ 

ORIGINAL 

A 

a 

c 

D 

a 

• 7 I • 

Figure 5-101. Divide-By-Ten Multi vibrators 
(Foil Side Up), Component and Test 

Point Location 

5-181 , 5-182 



a 
1\." 

~ 
~ 
$..· 

" 

AN/WRC-1 AND CU-937/UR 
MAINTENANCE 

A3 

NA VSHIPS 94840(A) 

e 

LOOP 
ADJ 
R16 

---T 

J 

Figure 
5-102 

REF DESIG PREFIX 2A2A6A4 

Figure 5-102. 500 CPS Synthesizer Electronic Subassembly, Front View, Component Location 

ORIGlliAL 5-183, 5-184 



REF 
LOC 

D £S!G 

R.S 6F 
Rl G 7£ 
IU 7 7F 
!U tl 7F 
Rl 9 8F 
H2 0 9 F 
R21 7 £ 
R2 :! 70 
R2 3 80 
R2 4 7C 
R2 5 70 
R2 G 6F 
R27 7C 
R2!i 8 0 
R2 9 7C 
R:J O tlC 
R:ll 9E 
RTl 50 
Tl 8£ 
T Pl 3£ 

IT. 

~5. CR9 ANODE CONNECTIONS TO 
:R7, CR8 CATHODE CONNECTIONS 

IRIABLE CAPACITOR. CR2 AND 
TOP END OF COMPONENTS. 

CONNECTION ON TOP AND ONE 

)E. 

AN/ WRC-1 AND CU-937/ UR 
MAINTENANCE 

A 

8 

c 

D 

E 

F 

i G 
[ 

FROM Pl-5 
FREQUENCY CONTROL 

FROM CPS 
SWITCH ON FRONT 

PANEL 

2 3 

MATES WITH 
A3PI 

( THIS BOARD) 
PH .l'.SE LOCK 
SiG~lAL :N 

4 5 

SHIELD GRD 
F OR E!5 

TO A2E2 
500 CPS 
OUTPUT 

I 
~ l 2 l 3 I 4 __ j_ 5 I 

'!II 

ORIGINAL 

NA VSHIPS 94840(A) Figure 
5-103 

6 7 8 ! 9 10 . I II 

TO 
AIE3 
+15V 

6 

MATES 
WITH A3JI 

(THIS BOARD) 
PHASE LOCK 
SIGNAL OUT 

PI 

7 8 ~ IC 

I 

~' \_) 
\ 

F ROM 2A2A6A5 
5 KC 

SPECTRUM 
I NPUT 

A 

8 

c 

D 

E 

. . . 
; , I 

·•. 
. F' 

G 

! I 

Figure 5-103. 500 CPS Oscillator (Foil Side 
Up) , Co mponent and T e st P :)int Location 

~ -,,,..,,.. . 

5-185 5~1 813 ' . 
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PARTS LOC.AT!OK I:-.'DEX 

REF 
LOC REF 

LOC REF 
LOC REF 

OES!G O ESIG DES!G OES!G LOC 

Cl 6C C Rl 6 0 L-! 3 D R_;> GF 
C2 60 C IU 4£ LS 3F Rl G 7£ 
C3 6C C R3 4£ L6 9 F Rl 7 7F 
C4 -!E C R4 4E L7 6D !U 8 7F 
cs 5E C R5 4C Ql 5 0 Rl 9 SF 
C6 4 E CR6 4C QZ 5 0 IUO 9 F 
C7 4D C R7 SF Q3 6£ 1\21 7£ 
C8 3 C C RS 7E Q4 7F 1\2~ 7 D 
C9 4E C R9 SD QS 7£ 1123 SD 
ClO 3£ El 3F Q6 GF 1124 7C 
Cll 40 E2 sc Q7 9£ 1125 7 D 
Cl Z 3F E3 sc Rl 6 0 1126 GF 
Cl 3 5C £4 9F 112 -! D 1127 7C 
C14 6E £5 6F R3 6£ 1128 8 D 
Cl S SF E6 SF R4 GE R29 7C 
C1 6 SE E7 sc R5 SE R:JO sc 
Cl 7 SF ES 6E RG 4F R31 9£ 
Cl S 80 £9 GC R7 .:iD RTl 50 
Cl9 60 ElO 70 RS sc Tl :;E 
C20 70 Ell 3 0 R9 ;)0 TPl 3E 
C21 70 £::12 :J F RI O 5C 
C22 7C .Jl -! F Rll -! F 
C23 SF Ll GO IU:2 J£ 
C24 80 L2 6£ IUJ GE 
C25 50 LJ 3C fU-1 7F 

NOTES: 
l. REF. DESIG. PREFIX 2A2A6A4. 

2. ,_:~ 
3.& 

\ 

4. --~~ 

' ' ' 

ALL CONNECTIONS ARE -FROM TOP END OF COMPONENT. 
•A ..... 

~-
\~-~ ) 
~ 

VERTICALLY MOUNTED DIODES. CR5, CR9 ANODE CONNECTIONS TO 
BOARD, CATHODE ON TOP. CR6, CR7, CR8 CATHODE CONNECTION: 
TO BOARD, ANODE ON TOP. 

VERTICALLY MOUNTED VOLTAGE VARIABLE CAPACITOR. CR2 AND 
CR3 ANODE CONNECTIONS ARE ON TOP END OF COMPONENTS. 

5. __ 4 __..::. _ rrrv- __ _ _ VERTICALLY MOUNTED CO IL. ONE CONNECTIO N ON TOP AND ONE 
ON BOTTOM OF EAC H COMPONENT. 

6. 5 ---~- VERTICALLY MOU NTED ZENIER DIOD E. 
I_ 
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Al'l" / WRC-1 AND CU-937/ UR 
MAlliTENANCE 

NAVSHIPS 94840(A) 

-r 
Figure 

5-104 

<;:.~ " •-· _._, - · : ~ .. ~· ,:,..,. .. '.., v ->· • '•i~ :~/·.:-.. ~·,r.. o,.>·.,. -~','_'. 

Figure 5- 104. Spectrum Generator Electronic Subassembly, Component Location 

CHANGE 2 5- 187' 5- 188 



!ON INDEX 

REF REF REF REF 
LOC LOC LOC LOC 

DE SIC DES!C DE SIC DES!G 

Rl 6F RlO 7F Rln 80 TPl 40 

R2 4F Rll SE R20 7 0 TP2 50 

R3 4 E Rl2 9F 1!2 1 9C TP3 n : 
R4 SF Rl3 7E 1!22 5C TP4 61:: 

RS 5E RH 8 F H.:!:~ 7C TP5 9F 

R6 4F Rl5 9E fc:!4 6C TP6 8 1:: 

R7 6E Rl6 70 R2 $ 5C 

RS 6E Rl7 9F Tl 90 

R9 7E Rl8 lOE T"~ 4C 

AN/ WRC-1 AND CU-937 / UR 
MAINTENANCE 

2 

... 

8 

T02.A2A6A2 "": 
lc 

IOOKC .... 
SPECTRUM 

15.3-16.2 MC 
OUTPUT 

I O '!.: ~ .. ~ . 

3 4 

t ) I l!K:I \ I 

~) --- "'--

~ 

f I . if.'· .~ . 

6 

- I~£ :;E--'\,-1 

7 

TO A2E3 
IOOKC 
OUTPUT 

......-.... ~ 

· -~ -.:. :..;.:,"'-"c~~;:"i?'~:"'~"'- - r>::'·-~::~·~;~;J:i,, - :,~~ ;~:~t-~ I 

8 

-~~(~,,,,., .. ~ 

-~'~"~ .? \.;'j f ' 

NA VSHIPS 94840(A) 

9 10 

"""" , ·' -~ ' -f-. ,_,~~- J?·,~c;;.:::i 

• y 1~11 HI:' '· f' ''f;O!ll II 

II 

l 
\ 

Figure 
5-105 

A 

8 

c 

0 

I 
-

·o.::~ Q.~:f~~·tt~,"~Ur;'~~~~~~:l 
+20V 

E E 

F 

· -· ~0 
c 

G 

2 3 4 ~ 

" 

ORIGINAL 

6 7 8 9 10 II 

Figure 5-105. 100 KC Spectrum Generator 
(Foil Side Up), Component and Test 

Point Location 

F 

G 

5-189, 5-190 



NOTE : 
REF . DESIG. PREFIX 2A2A6A5. 

PARTS LOCATION INDEX 

REF 
LOC 

REF REF 
LOC 

REF 
LOC REF 

LOC R EF 
LOC REF 

DESIG DESIG LOC DESIG DES!G DES!G DESIG DESIG 

Cl 8 0 Cl O 80 Cl9 4C Ll l OD Rl 6F RlO 7F Rl !l 

l C2 7E Cll 8F CRl 4F L2 3 D R2 4F !Ul 8 E R20 
C3 3 E Cl2 70 CR2 4F L5 7C R:l -!E Rl 2 9F 1!2 1 

~ 
C4 40 Cl 3 90 CR:l 6F Ql 3 E R4 5 F Rl 3 7 £ !t<! :! 
C5 6E Cl4 8C CR4 7C Q2 -! E R5 5£ Rl4 8 F R2:J 
cs 5E C15 9C El llD Q3 oD R6 ~F iU5 !J E [{2 ·1 

' C7 7E Cl6 7C E6 ii A Q4 <JE R7 ·)E rus 7 D B25 
cs t1F Cl7 tiC .]3 ~ D Q5 GE H8 oE R17 9F Tl 
C9 90 Cl 8 5C J 6 2C 

\ 
Q6 dC R9 7 £ !U 8 lO E T:! 

• 
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QQ 

~ 
~ 
~ 

PARTS LOCATIO N INDEX 

REF 
DESIG 

LOC 
REF 

DESIG LOC 

NOTE: 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
ClO 
Cll 
Cl2 
Cl3 
Cl4 
ClS 
Cl6 
CRl 
CR2 
CR3 
CR4 
El 
£2 
E3 
£4 
JS 

Ll 
Ql 
Q2 
Q3 

Q4 
Q5 
Q6 
Rl 

6£ 
50 
2D 
2C 
2£ 
2F 
2F 
4G 
40 
5£ 
6G 
BF 
6C 
7F 
7F 
70 
4D 
2D 
2D 
4£ 
4H 
6B 
3B 
SH 
90 
6D 
2D 
lF 
2G 
5F 
SF 
6D 
6£ 

R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
Rll 
R12 
R13 
Rl4 
RlS 
R16 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R2S 
R2 6 
R2 7 
R28 
R29 
Tl 
TPl 
TP2 
TP3 
TP4 
TP5 
TP6 

REF. DES I G. PREFIX 2A2A6A5. 

2F 
2E 
3D 
3D 

lD 
2F 
2£ 
3D 
3F 
3F 
4G 
SF 
SF 
SE 
4F 
7G 
SF 
8G 
7F 
6£ 
5C 
SE 
7£ 
7D 
i D 
SD 
7 £ 
3F 
2G 
SF 
7G 
7 F 
SF 

AN/ WRC-1 AND CU-937 / UR 
MAINTENANCE 

2 

A 

c 

0 ..... 

E 

F 

G 

H 

2 

ORIGINAL 

3 

FROM 
AIE6 

JOOI<C 
INPUT 

.. 3 

~ 

FROM 
A3E2 
+20'"'-

~ 5 

5 

TO 
A3E3 
JOKC 

OUTPUT 

e 

TO 
AIEl 

+20V 

6 

7 

7 

NAVSillPS 94840(A) Figure 
5-106 

a 

AZ 

8 9 

9 10 

TO 2A2A6A3 
IOI<C SPECTR1JM 
3.82-3.91 MC 
OUTPUT 

10 

Figure 5-106. 10 KC Spectrum Generator 
(Foil Side Up), Component and 

Test Point Location 

A 

It 

c 

0 

E 

~ 
I 

Fl 

G 

H 

5-191, 5-192 
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PARTS LOCATION INDEX 

REF LOC REF LOC REF 
DESIG DESIG DESIG 

Cl SE E3 2B Rl4 
C2 sc E4 2B Rl5 
C3 20 J4 90 Rl6 
C4 2C Ll SD Rl7 
cs 20 Ql 2C Rl8 
C6 2F Q2 lE Rl9 
C7 2E Q3 2F R20 
C8 4F Q4 5E R21 
C9 40 Q5 6F R22 
ClO 50 Q6 60 R23 
Cll SF Rl 60 R24 
Cl2 SF R2 2F R25 
Cl3 6C R3 3E R26 
Cl4 7E R4 30 R27 
Cl5 sc R5 3C Tl 
Cl6 70 F6 lC TPl 
CRl 4C R7 2E TP2 
CR2 20 R8 20 TP3 
CR3 20 R9 3D TP4 
CR4 4F RlO 3C TP5 
CR5 40 Rll 3F TP6 
El 3H Rl2 3F 
E2 6B Rl3 4G 

NOTE: 
REF. DESIG. PREFIX 2A2A6A5. 

LOC 

SF 
SF 
50 
3F 
4F 
7F 
6F 
&F 
7E 
6E 
sc 
BE 
70 
7C 
70 
3E 
2F 
SF 
7F 
7F 
6E 

AN/ WRC-1 AND CU-937 / UR 
MAINTENANCE 

A 
I 

IB 

c tll;i; 
D ,~';, 

<:::: · .... :·:.·. 

I 
E 

F 

G 

H 

ORIGINAL 

2 

2 

3 

FROM A2E4 
10 I<C INPUT 

3 

4 s 

4 5 ., 

' 7 

6 7 

a 

8 

NAVSIDPS 94840(A) Figure 
5-107 

9 

9 

10 

FROM P26 
+20V 

TO P2S 
I KC SPECTRUM 
OUTPUT 

10 

A 

a 

c 

D 

El 

F 

G 

H 

Figure 5-107. 1 KC Spectrum Generator 
(Foil Side Up), Component and 

Test Point Location 

5-193, 5-194 
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~ 
~ 

~ 
~ 
~ 

AN/ WRC-1 AND CU-937/ UR 
MAINTENANCE 

2 

A 

8 

c 

I 
s~~.S!~~M D 

I I 2 I 

.. 

-· 

ORIGINAL 

3 

3 

4 5 s 

I 4 I 5 I s 

PARTS LOCATION INDE..'<: 

REF LOC REF 
LOC DESIG DESIG 

Cl 7B Ql 6C 
C2 BC Q2 SB 
C3 7B Q3 4C 
C4 6B Rl 7C 
cs 4C R2 7C 
C6 3B R3 4B 
C7 2C R4 6B 
El 9D RS sc 
E2 9C R6 SB 
Jl lC R7 6C 
Ll BB R8 SB 

NOTE: 
REF. DES IG. PREFIX 2A2A6A5. 

I 

REF 
DESIG 

R9 
RlO 
Rll 
Rl2 
Rl3 
Tl 
TPl 
TP2 
TP3 
TP4 
TPS 

7 

7 I 

LOC 

2B 
4B 
3C 
4A 
3B 
2B 
7C 
6B 
6C 
4C 
2B 

NA VSIDPS 94840(A) 

8 9 

INPUT El ~5'Kc~ 

8 I 9 

Figure 
5-108 

A 

a 

c 

0 

Figure 5-108. 5 KC Spectrum Generator 
(Foil Side Up), Component and 

Test Point Location 

5-195 , 5-196 
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AN/ WRC-1 AND CU- 937/ UR 
MArnTENANCE 

NA VSHIPS 94840 (A) 

• .., ·•• -.~-~-;.:' ·-··--<;.- .• • 

Figure 5-109. RF Translator Electronic Subassembly, Component Location 

\ 
Figure 

5-109 

CHANGE 2 5-197, 5-198 
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NOTE: 
REF. DESIG. PREFL'C 2A2A6A6. 

REF 
DESIG 

Cl 
C2 
C3 
C4 
cs 
C6 
C7 
C8 
C9 
C10 
Cll 
C12 
Cl3 
Cl4 
C15 
Cl6 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C40 
C41 
C42 
C43 
C45 
C46 
CRl 
CR2 
CR3 
CR4 
CRS 
CR6 
CR7 
CR8 
CR9 
CRlO 

LOC 

6C 
SE 
15E 
SH 
6F 
6H 
6H 
51! 
6E 
7G 
13E 
13H 
7G 
14H 

~ 
15E 
16I 
15H 
15G 
16H 
8 I 
llH 
llH 
HG 
1 5I 
171 
lSI 
19G 
20H 
20G 
20G 
19F 
17F 
18G 
17H 
16F 
7E 
16H 
16F 
190 
18F 
14G 
8 H 
130 
19F 
6F 
6G 
6F 
13F 
HF 
130 
13G 
19E 
6C 
60 

PARTS LOCATION INDEX 

REF 
DESIG LOC 

CRll 
E2 
E3 
E12 
E13 
E15 
E16 
El9 
E20 
E21 
FL1 
FL2 
FL3 
J1 
J2 
J3 
J4 
JS 
J6 
J7 
L1 
L2 
L3 
L4 
L5 
L6 
L7 
L8 
L9 
P2A1 
P2A2 
P3A1 
P3A2 
P3A3 
Q1 
Q2 

Q3 
Q4 
Q5 
Q6 
Q7 
QS 
Q9 

R1 
R2 
R3 
R4 
RS 
R6 
R7 
R8 
R9 
R10 
Rll 
R12 

l6H 
5C 
6H 
20C 
20C 
19C 
200 
6! 
5C 
6B 
9C 
10F 
16C 
10I 
101 
151 
151 
16I 
16I 
151 
9H 
7F 
15F 
16E 
17 E 
l 9 H 
171 
18 H 
15G 
22E 
22C 
3C 
3B 
3H 
50 
5G 
15F 
l4E 
18E 
20F 
191 
7H 
13H 
60 
5E 
5E 
6E 
6F 
5H 
5H 
5G 
5G 
61 
7H 
7I 

REF 
OESIG 

R13 
Rl4 
R15 
R16 
R17 
R18 
R19 
R20 
R21 
·R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R3 8 
R39 
R40 
RA1 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
T1 
TPl 
TP2 
TP3 
TP4 
TPS 
TP6 
TP7 
"7P9 

LOC 

8H 
12H 
12H 
12H 
llH 
14H 
16G 
14H 
15H 
15H 
181 
191 
18H 
18H 
17G 
20H 
20E 
20F 
19H 
20G 
20G 
18E 
19C 
18E 
lS G 
: 8 F 
18 F 
14£ 
12C 
14E 
14F 
14H 
14G 
13F 
13G 
6F 
7G 
13H 
16G 
6C 
111 
lSH 
81 
17H 
19E 
6G 
13G 
13C 
190 
5B 
5C 
20B 
20C 

AN/ WRC-1 AND CU-937 / UR 
MAINTENANCE 

A 

I( 

TO 2A2A4 
RF OUTPUT 

INPUT 
(RCVR) 

(NOT USEO IN 
TRANSMITTER) 

ORIGINAL 

3 

TO 2A2A4 
I MC IN.IECTION 

3 

4 

4 

6 7 8 9 

~ 
' 

j I I 

5 7 8 9 



~ 

' i.. 
...... .... 
~ 
f... 

'-' 

AN/ WRC-1 AND CU-937/ UR 
MAINTENANCE 

AI 

MPl 
(HIDDEN) 

CRT 
FREQ 

' 'SPACE " 
CONT 
A1R8 

Pl 

CRT 
FREQ 

' 'MARK' ' 
CONT 
AlRlO 

NAVSHIPS 94840(A) 

CRT 
FREQ CRT 
CRT FREQ 

FREQ "MARK" 
SWITCH CONT 
AlSl AlR12 

CRT 
FREQ 

"SPACE" 
CONT 
A1Rl3 

Rl 

OUTPUT 
LEVEL 
ADJUST 
AlR26 

·~ 

Figure 
5-111 

MP2 
(HIDDEN) 

REF DESIG PREFIX 
2A2A9 

Figure 5-111. FSK T one Generator Ele ctr onic Assembly, Compone nt Locat ion 

CHANGE 2 5-201 , 5-202 
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NOTE: 
REF. OESIG. PREF!.X 2A2A9. 

REF 
OESIG 

C1 
C2 
C3 

C4 
cs 
CG 
C7 
C8 
C9 
C10 
Cll 
CRl 
CR2 
CR3 
CR4 
CRS 
CR6 
CR7 
CR8 
E1 
E2 

E3 
E4 
ES 
E6 
E7 
Q1 
Q2 
Q3 

Q4 
QS 
QG 
Q7 

8 

LOC 

llE 
8G 
110 
7G 

SE 
4G 
3G 
2G 

SG 
3C 
3F 
10F 
9G 
100 
100 
6F 
4F 
4G 
4F 
llF 
11G 
9F 
9F 
8E 
3B 
30 
8H 

80 
6E 
7F 
4H 
2H 
20 

REF 
OESIG 

R2 
R3 
R4 
RS 
R6 
R7 
R8 
R9 
R10 
Rll 
Rl2 
Rl3 
R14 
Rl5 
Rl6 
Rl7 
Rl8 
Rl9 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
S1 
Tl 
TP1 
TP2 

LOC 

9G 
9H 
9H 
100 
8F 
9C 
9C 
7C 
8C 
6C 
sc 
4C 
7F 
7E 
7E 
6F 
7E 
8F 
4G 
3H 
SG 
4E 
2G 

3D 
4C 
3E 
9C 
7F 
6C 
9E 
9B 
3B 

CONTACT DETAIL 
SWITCH Sl 

2 3 

4 5 6 

II 13 12 

AN/ WRC-1 AND CU-937 / UR 
MAINTENANCE 

A 

8 

c 

0 

E 

F 

G 

H 

I 

TO Pl-4 
TTY TONE 

OUTPUT 

ORIGINAL 

z 

f· 
; _.. 

~ 
.#' 

Cll 

I 
I 
~"~~---~-~,:::~~=--:~~ 

z 

3 4 ~ 6 

... 
3 4 ~ 6 

7 

Sl 
(SEE DETAIL! 

7 

8 

«22 

8 

FROM 

'" TTY 
SIGNAL 

9 

~ 

I Tl !· .. 

J 

9 

NA VSHIPS 94840(A) 

10 II 

FROM PI-I 

Figure 
5-112 

12 

A 

8 

c 

D 

+20V TRANSMIT 

10 

n I c: I 

TO Rl 
iTY SIGNAL 

I 

El ~FROMPI-Z 
~ TTY INPUT 

. £2 

fi ROM Pl-3 ~~TY INPUT 

AI 

II 

E 

F 

G 

H 

I 

IZ 

Figure 5-112. FSK Tone Generator 
(Foil Side Up), Component Location 

5-203, 5-204 
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AN/ WRC-1 AND CU-937/ UR 
MAll-.rTEN ANCE 

I 

I 

Al 

MP4 

NAVSHIPS 94840(A) 

MPt· MP2 ,Pl .MP3 .. MP5 

REF DESIG PREFIX 
;2A2Al2 

F igure 5-113. Transmitter IF. Amplifier Electronic Assembly, Component Location 

Figure 
5-113 

CHANGE 2 5-205,5-206 



PARTS LOCATION INDEX 

REF LOC 
REF 

LOC 
DESIG DESIG 

Cl 50 R4 SE 
C2 7F R5 SF 
C3 3E R6 SB 
C4 6F R7 60 
cs 6C R8 6C 
C6 2B R9 70 
C7 7C RlO 5E 
CB BC Rll 5G 
ClO 3G Rl2 SF' 
CRl 3D Rl3 3C 
El BG R14 3D 
E2 BG RlS 3C 

~-
E3 7G Rl6 6C 
E4 3G Rl7 3D 

~ ES 4G Rl8 BC 
E6 4G Rl9 3C 

~ E7 3G R21 7F 

~ E8 5G R2 2 6G 
E9 7G R23 5C 
ElO 6G R24 3F 

~ Ql 4F R25 4C 

~ Q2 6D Tl 6B 
Q3 7B T2 SD 
Q4 4C TPl 5B 
Rl 5G TP2 SB 
R2 5F TP3 4B 
R3 6F TP4 3B 

NOTE: 
REF. DES IG. PREFIX 2A2Al2. 

AN/ WRC-1 AND CU-937 / UR 
MAINTENANCE 

2 

• 

8 I I s 

0 I C6 
I t 

Rl!! 

c y 
r: 

0 

3 

~ 

.. 

G 
~c"' 

~ 
~ - C3 +-

F 

G 

H 

I 

.. · ... 

0 -

··.:·.·· 
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