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SECTION 1
GENERAL INFORMATION

1-1. SCOPE.

1-2, This Technical Manual is in effect
upon receipt. Extracts from this publica-
tion may be made to facilitate the prepara-
tion of other Department of Defense publi-
cations.

1-3. Volume I of this Technical Manual
describes Radio Set AN/WRC-1B (here-
after referred to as the radio set or AN/
WRC-1B) and Antenna Coupler CU-937/UR
(hereafter referred to as the antenna cou-
pler or CU-937/UR) (figure 1-1) and covers
installation, troubleshooting procedures,
maintenance procedures, and a parts list
for these equipments. Operating proce-
dures are contained in Volume II of this
Technical Manual, NAVSHIPS 0967-427-
5020,

1-4. GENERAL DESCRIPTION,

1-5. The AN/WRC-1B is a single-
sideband (SSB) radio set capable of trans-
mitting on any one of 280,000 channels,
spaced in 0. 1-kHz increments in the 2. 0-
to 29.999-MHz frequency range. Vernier
(continuous) tuning enables reception on any
frequency in the 2.0- to 30.0-MHz fre-
quency range. The CU-937/UR matches
the rf output from the AN/WRC-1B (acrord-
ing to the frequency of the operating chan-
nel) to the antenna being used. The AN/
WRC-1B is capable of transmitting and re-
ceiving upper sideband (USB), lower side-
band (LSB) continuous wave (CW), compat-
ible amplitude modulated (compatible AM),
frequency shift keyed (FSK), and indepen-
dent sideband (ISB) signals in either a sim-
plex or duplex operation. The ISB mode of
operation allows two different types of in-
telligence to be transmitted and received
simultaneously. The FSK mode is obtained
by using suitable ancillary equipment, such

as Teletype Converter-Comparator AN/
URA-17 or AN/URA-8. Tone-modulated
continuous wave (MCW), standard ampli-
tude modulated (AM), and facsimile (FAX)
receptions may also be made with the

AN/WRC-1B.

1-6. The AN/WRC-1B is intended pri-
marily for use as a fixed radio link in a.
communication network., AN/WRC-1B may
be stacked or rack mounted. The CU-937/
UR is designed for surface ship or shore
installations.

1-7. The AN/WRC-1B (figure 1-2) con-
sists of Radio Receiver R-1051B/URR
(hereafter also referred to as the receiver
or R-1051B/URR), Radio Transmitter
T-827B/URT (hereafter also referred to as
the transmitter or T-827B/URT), Radio
Frequency Amplifier AM-3007/URT (here-
after also referred to as the AM-3007/URT),
and Interconnection Box J-1265/U (here-
after also referred to as the J-1265/U). The
functional relationship of these units, the
CU-937/UR, and associated GFM equip-
ments is illustrated in figure 1-1.

1-8. REFERENCE DESIGNATIONS.

1-9. Table 1-1 lists the reference desig-
nations for all electronic assemblies and
subassemblies contained in the units of the
AN/WRC-1B system.

1-10. _DESCRIPTION OF RADIO RECEIVER
R-1051B/URR.  (See Figures 1-3 and 1-4.)

1-11. FUNCTION. The function of the
R-1051B/URR is to extract the intelligence
from any USB, LSB, ISB, FSK, CW, or
AM transmission in the 2. 0- to 30.0-
megahertz frequency range. The R-1051B/
URR is also capable of receiving MCW,
standard AM, and facsimile signals.
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Figure 1-2. Radio Set AN/WRC-1B
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TABLE 1-1. RADIO SET AN/WRC-1B,REFERENCE DESIGNATIONS

ELECTRONIC ASSEMBLY OR REFERENCE
UNIT SUBASSEMBLY DESIGNATION
R-1051B/URR Radio Receiver 1
R-1051B/URR Case 1A1
R-1051B/URR Filter Box Electronic Assembly 1A1A1
R-1051B/URR Chassis and Front Panel 1A2
R-1051B/URR Receiver Mode Selector Electronic Assembly 1A2A1
R-1051B/URR Receiver IF. /Audio Amplifier Electronic Assembly 1A2A2
R-1051B/URR Receiver IF. /Audio Amplifier Electronic Assembly 1A2A3
R-1051B/URR RF Amplifier Electronic Assembly 1A2A4
R-1051B/URR Frequency Standard Electronic Assembly 1A2A5
R-1051B/URR Translator/Synthesizer Electronic Assembly 1A2A6
R-1051B/URR MC Synthesizer Electronic Subassembly 1A2A6A1
R-1051B/URR 100 KC Synthesizer Electronic Subassembly 1A2A6A2
R-1051B/URR 1 and 10 KC Synthesizer Electronic Subassembly 1A2A6A3
R-1051B/URR 100 CPS Synthesizer Electronic Subassembly 1A2A6A4
R-1051B/URR Spectrum Generator Electronic Subassembly 1A2A6A5
R-1051B/URR RF Translator Electronic Subassembly 1A2A6A6
R-1051B/URR Code Generator Electronic Assembly 1A2A7
R-1051B/URR Power Supply Electronic Assembly 1A2A8
R-1051B/URR Antenna Overload Electronic Assembly 1A2A9
R-1051B/URR Light Panel Electronic Assembly 1A2A10
R-1051B/URR 4-VDC Power Supply and Vernier Control 1A2A11
Electronic Assembly
T-827B/URT Radio Transmitter 2
T-827B/URT Case 2A1
T-827B/URT Filter Box Electronic Assembly 2A1A1
T-827B/URT Chassis and Front Panel 2A2
T-827B/URT Transmitter Mode Selector Electronic Assembly 2A2A1
T-827B/URT Transmitter Audio Amplifier Electronic Assembly 2A2A2
T-827B/URT Transmitter Audio Amplifier Electronic Assembly 2A2A3
T-827B/URT RF Amplifier Electronic Assembly 2A2A4
T-827B/URT Frequency Standard Electronic Assembly 2A2A5
T-827B/URT Translator/Synthesizer Electronic Assembly 2A2A6
T-827B/URT MC Synthesizer Electronic Subassembly 2A2A6A1
T-827B/URT 100 KC Synthesizer Electronic Subassembly 2A2A6A2
T-827B/URT 1 and 10 KC Synthesizer Electronic Subassembly 2A2A6A3
T-827B/URT 100 CPS Synthesizer Electronic Subassembly 2A2A6A4
T-827B/URT Spectrum Generator Electronic Subassembly 2A2A6A5
T-827B/URT _RF Translator Electronic Subassembly 2A2A6A6
T-827B/URT Code Generator Electronic Assembly 2A2A7
T-827B/URT Power Supply Electronic Assembly 2A2A8
T-827B/URT FSK Tone Generator Electronic Assembly 2A2A9
T-827B/URT Meter Amplifier Electronic Assembly 2A2A10
T-827B/URT Meter Amplifier Electronic Assembly 2A2A11
T-827B/URT Transmitter IF. Amplifier Electronic Assembly 2A2A12
T-827B/URT Light Panel Electronic Assembly 2A2A13
T-827B/URT Handset Filter Box Electronic Assembly 2A2A14
T-827B/URT IF. Filter 2A2A15
T-827B/URT 4-VDC Power Supply Electronic Assembly 2A2A16

1-3
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TABLE 1-1. RADIO SET AN/WRC-1B, REFERENCE DESIGNATIONS (Cont)

ELECTRONIC ASSEMBLY OR REFERENCE
UNIT SUBASSEMBLY DESIGNATIONS
AM-3007/URT | Radio Frequency Amplifier 3
AM-3007/URT | Case 3A1
AM-3007/URT Chassis 3A2
AM-3007/URT | Front Panel Electronic Assembly 3A2A1
AM-3007/URT | APC/PPC/Directional Coupler Electronic 3A2A2
Assembly ;

AM-3007/URT | AC Power Supply Electronic Assembly 3A2A3
AM-3007/URT | Turret Electronic Assembly 3A2A4
AM-3007/URT | DC-to-DC Converter Electronic Assembly 3A2A5
J-1265/U Interconnection Box 4
CU-937/UR Antenna Coupler 5

Figure 1-3. Radio Receiver R-1051B/URR, Top View, Case Removed
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Figure 1-4. Radio Receiver R-1051B/URR, Bottom View, Case Removed

Suitable ancillary equipment, such as
Teletype Converter-Comparator AN/URA-
17 or AN/URA-8, must be used for FSK
reception.

1-12, PHYSICAL CHARACTERISTICS.
The R-1051B/URR is housed in a metal
case. The front panel is secured to the
case by six-captive screws. The chassis
is mounted to the case on two roller-type
slides (one on each side) to facilitate with-
drawal from the case. Whenfully extended
from the case, the chassis may be rotated

at 90-degree angles for inspection or serv-
vicing. All operating controls and indica-
tors are mounted on the front panel. Han-
dles, one on each side, are secured to the
front panel to facilitate the withdrawal of
the chassis from the case and for transport-
ing the equipment. The chassis contains the
chain drive mechanism for tuning, the re-
ceptacles for cornection of the plug-in elec-
tronic assemblies, and a power supply.

1-13. ELECTRICAL CHARACTERISTICS.
The R-1051B/URR employs a digital tuning

1-5




NAVSHIPS 0967-427-5010

scheme for automatically tuning to any one
of 280,000 operating channels. Additional
vernier tuning provides continuous tuning
throughout the frequency range. Since the
R-1051B/URR contains its own power sup-
ply, it may be operated as an independent
unit. All circuits of the R-1051B/URR
(except two rf amplifier stages) utilize
solid-state devices. These circuits are
assembled into plug-in electronic assem-

.~ blies, some of which are interchangeable
between the T-827B/URT and the R-1051B/
URR (refer to paragraph 4-51). The

R-1051B/URR is a triple-conversion super-

heterodyne receiver. The frequency gen-
eration circuits, which are referenced to
an ultrastable master frequency standard,
provide a frequency stability of 1 part in
108 per day. :

1-14. DESCRIPTION OF RADIO TRANS-
MITTER T-827B/URT. (See Figures 1-5
and 1-6.)

1-15. FUNCTION. The function of the
T-827B/URT is to provide a USB, ISB,
LSB, CW, FSK, or compatible AM rf sig-
nal of sufficient power to drive the AM-
3007/URT. The operating frequency range
of the T-827B/URT is from 2.0 to 29. 9999
megahertz.

1-16. PHYSICAL CHARACTERISTICS.
The physical characteristics of the T-827B/
URT are the same as those for the
R-1051B/URT (refer to paragraph 1-12).

1-17. ELECTRICAL CHARACTERISTICS.
The T-827B/URT is a low-level transmit-
ter, which produces a nominal 0. 1-watt

rf output, making it capable of driving the
AM-3007/URT. Like the R-1051B/URR,
the T-827B/URT employs a digital tuning
scheme for automatically tuning to any one
of 280,000 channels in 100-Hz steps. All
circuits of the T-827B/URT (except two rf

amplifier stages) utilize solid-state devices.

These circuits are assembled into plug-in
electronic assemblies, some of which are
interchangeable between the R-1051B/URR
and the T-827B/URT (refer to paragraph
4-51). The frequency generation circuits,

which are referenced to an ultrastable mas-

ter frequency standard with a stability

1-6

better than 1 part in 108 per day, provide
an extremely stable transmitter output.

1-18. DESCRIPTION OF RADIO FRE-
QUENCY AMPLIFIER AM-3007/URT.
(See Figures 1-7 and 1-8.)

1-19. FUNCTION. The function of the
AM-3007/URT is to provide linear ampli-
fication of the low-level rf output from the
T-827B/URT for application to a 50-ohm.
antenna system or through the CU-937/UR
to a whip antenna for propagation.

1-20. PHYSICAL CHARACTERISTICS.
Like the T-827B/URT and the R-1051B/
URR, the AM-3007/URT is housed in a
metal case with the chassis mounted on
roller-type slides. All operating controls
and indicators for the AM-3007/URT and
the CU-937/UR are mounted on the front
panel of the AM-3007/URT. The two ampli-
fier tubes in the AM-3007/URT, used to
amplify the low-level output from the
T-827B/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 propagated
by these tubes to the fins on the front panel
of the AM-3007/URT. All control and
power supply circuits of the AM-3007/URT
are composed of solid-state devices.

1-21., ELECTRICAL CHARACTERISTICS.
The AM-3007/URT is a two-stage power
amplifier. With an rf input of 0.1 to 0. 25
watt, the AM-3007/URT 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/URT is a linear am-
plifier. In the CW and FSK modes, the
AM-3007/URT operates more nearly class
C to increase efficiency. The AM-3007/
URT is automatically tuned by a five-wire
code from the T-827B/URT. This code
controls a motor that positions a turret
containing broadband coils. These broad-
band coils act as tuned interstage and out-
put circuits for the two amplifier 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
decrease intermodulation distortion,




NAVSHIPS 0967-427-5010

Figure 1-5. Radio Transmitter T-827B/URT, Top View, Case Removed

1-22. DESCRIPTION OF ANTENNA
COUPLER CU-937/UR. (See Figure 1-9.)

1-23. FUNCTION. The function of the
CU-937/UR is to match the system antenna
(15-foot, 25-foot, or 35-foot whip antenna)
to the 50-ohm rf output of the AM-3007/
URT. The CU-937/UR is not used with

submarine, multicoupler, or 50-ohm
antenna systems.

1-24, PHYSICAL CHARACTERISTICS.
The CU-937/UR is housed in a hermeti-
cally sealed, weatherproof, cylindrical
case. The case has four brackets to allow
mounting close to the system antenna.
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Figure 1-6. Radio Transmitter T-827B/URT, Bottom View, Case Removed

When so mounted, the CU-937/UR main-
tains minimum power loss.

1-25, ELECTRICAL CHARACTERISTICS.
The CU-937/UR operates at power levels
up to 100 watts PEP, while maintaining a
50-ohm input impedance and a better than
1. 5:1 voltage standing wave ratio (Vswr)
over the 2. 0- to 30.0-megahertz frequency
range. The CU-937/UR is tuned entirely
from the AM-3007/URT. A tuning code is
generated in the AM-3007/URT to coarse-
tune the CU-937/UR. Final fine tuning to
bring the Vswr to better than 1. 5:1 is then

1-8

accomplished with controls on the front
panel of the AM-3007/URT. The Vswr is
indicated by the RF OUTPUT meter on the
AM-3007/URT front panel.

1-26. DESCRIPTION OF INTERCONNEC-
TION BOX J-1265/U. (See Figure 1-10.)

1-27. FUNCTION. The function of the
J-1265/U is to interconnect the major units
of the AN/WRC-1B, the CU-937/UR, and
the various ancillary equipments of the
shipboard or shore installations. The
J-1265/U also preprograms the CU-937/UR
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Figure 1-7. Radio Frequency Amplifier AM-3007/URT, Top View, Case Removed

for either the 15-, 25-, or 35-foot whip
antenna,

1-28. PHYSICAL CHARACTERISTICS.
The J-1265/U is a box structure with the
necessary connectors for interconnections
between the units of AN/WRC-1B mounted
on the front panel. Interconnections are
made by running cables through five stuff-
ing tubes and joining appropriate circuits
at terminal boards. The front panel is
hinged for easy access. A mounting plate
is provided for the J-1265/U that may be
bolted into place for installation.

1-29. ELECTRICAL CHARACTERISTICS.
The J-1265/U furnishes the physical inter-
connection components for the system.
Programming for the CU-937/UR is accom-
plished by jumpering various terminals on
two of the seven terminal boards in the
J-1265/U.,

1-30. RADIO SET AN/WRC-1B
REFERENCE DATA.

1-31. The following data are the elec-
trical characteristics of Radio Set
AN/WRC-1B:

1-9
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Figure 1-8. Radio Frequency Amplifier AM-3007/URT, Front Panel,
Bottom and Rear View

a. Frequency range: transmit, 2.0 to
29,999 MHz, in 0. 1-kHz increments; re-
ceive, 2.0 to 29,9999 MHz, in 0.1-kHz
increments plus 2.0- to 30.0-MHz contin-
uous coverage with vernier control between
0. 1-kHz increments.

b. Frequency stability: 1 part in 108
per day.

c. Modes of operation: USB, LSB, ISB,
FSK, CW, and compatible AM.

d. Type of frequency control: crystal-
controlled synthesizers referenced to a
5-MHz internal or external frequency stan-
dard, both transmit and receive.

e. Receiver if. rejection: -75 dB.
f. Receiver image rejection: -80 dB.

g. Receiver audio output: 60 mW
(minimum) into 600 ohms, balanced or un-
balanced remote output load; 15 mW (min-
imum) into 600 ohms, unbalanced load
(local headset).

1-10

h. Receiver audio distortion: less than
3 percent.

i. Receiver type: superheterodyne.

j. Receiver if. frequency: first, 20 or
30 MHz; second, 2.85 MHz; third, 500 kHz.

k. Receiver power consumption: 55 watts.

1. Receiver primary power require-
ments: 115 Vac +10 percent, single-phase,
48 to 450 Hz.

m. Receiver sensitivity: 1 microvolt for
10 dB%—Ii for SSB; 2 microvolts for CW,

FSK; and 4 microvolts for compatible AM.,

n. Receiver bandwidth: 3.2 kHz, SSB;
7 kHz, AM and CW.

0. Transmitter intermodulation distor-
tion: -35 dB maximum.

p. Transmitter carrier suppression:
-50 dB.
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Figure 1-9. Antenna Coupler CU-937/UR, Side View, Case Removed

q. Transmitter power output: 0.1 watt
to 0.25 watt nominal.

r. Transmitter power consumption:
65 watts.

s. Transmitter CW mode: on carrier.

t. Transmitter FSK mode: 850-Hz
total shift on a selectable center frequency
(2000 or 2550 Hz) - normal operation is
2550 Hz.

u. Transmitter primary power require-
ments: 115 Vac +10 percent, single-phase,
48 to 450 Hz.

v. Rf amplifier power output: 100 watts
PEP, SSB; 25 watts carrier power, com-
patible AM; 50 watts, CW and FSK.

w. Rf amplifier output impedance:
50 ohms.

x. Rf amplifier spurious radiation:
50 dB below PEP output.

y. Rf amplifier power consumption:
375 watts.

z. Rf amplifier primary power require-
ments: 115 Vac +10 percent, single-phase,
48 to 450 Hz.

1-32. ANTENNA COUPLER CU-937/UR
REFERENCE DATA.,

1-33. The following performance data are
the electrical characteristics for the CU-
937/UR:

a. Primary power requirements:
28 Vde, 1.5 amperes dc (nominal).
b. Frequency range: 2.0 to 30.0 MHz.

¢c. Vswr: 1.5:1.

1-11
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Figure 1-10. Interconnection Box J-1265/U, Top View, Front Panel Open

d. Tuning time: 60 seconds maximum,
e. Input impedance: 50 ohms.

f. Rf power input: 100 PEP watts max-
imum.

g. Recommended antenna: 35-foot whip,
(15-foot whip or 25-foot ship, alternately).

1-34. TRANSMITTER T-837B/URT
CRYSTAL COMPLEMENT.

1-35. Table 1-2 lists the crystal comple-
ment of the T-827B/URT. Refer to

1-12

NAVSHIPS 0967-427-4010 for crystal com~
plement of the R-1051B/URR. The AM-
3007/URT contains no crystals.

1-36. EQUIPMENT SUPPLIED.

1-37. The equipment supplied with the
AN/WRC-1B and the CU-937/UR is listed
in table 1-3.

1-38. EQUIPMENT AND PUBLICATIONS
REQUIRED BUT NOT SUPPLIED.

1-39. The equipment and publications re-

quired but not supplied with the AN/WRC-1B




and the CU-937/UR are listed in table
1-4.

1-40. EXTENDER TEST CABLE DATA.

1-41. Table 1-5 is a list of pertinent ex-
tender test cable data for the AN/WRC-
1B. Similar data for the R-1051B/URR
are contained in table 1-6.

1-42. FIELD CHANGES,

1-43. Table 1-7 lists the field changes
for the AN/WRC-1B and the CU-937/UR.

1-44. EQUIPMENT SIMILARITIES.

1-45. Technical information for the
AN/WRC-1B and CU-937/UR is fully
covered in this manual.

NAVSHIPS 0967-427-5010

1-46. PREPARATION FOR RESHIPMENT.

1-47. To prepare the units of the AN/
WRC-1B for reshipment, proceed as
follows:

a. Ensure that all electronic assem-
blies are firmly seated.

b. Ensure that all vacuum tubes are

mounted properly using vibration-proof
shields provided.

c. Set transmitter and receiver Mode
Selector switches at OFF.

d. Set rf amplifier PRIMARY POWER
circuit breaker at OFF.

e. For reshipment, use containers
and packing materidls similar to those
originally used to ship the units.




NAVSHIPS 0967-427-5010

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

REF TYPE OF CRYSTAL OSC OPERATING TOLERANCE
DES CUuT FREQ (MHz) TEMP RANGE | (PERCENT)
2A2A5A3Y1 AT 5.000000 84.5°C to 85.5°C 0.001
2A2A6A1Y1 AT 2.499850 0°C to 75°C 0.003
2A2A6A1Y2 AT 3.499720 0°C to 75°C 0.003
2A2A6A1Y3 AT 4.499640 0°C to 75°C 0.003
2A2A6A1Y4 AT 5.499560 0°C to 75°C 0.003
2A2A6A1Y5 AT 7.499400 0°Cto 75°C 0.003
2A2A6A1Y6 AT 8.499320 0°C to 75°C 0.003
2A2A6A1Y7 AT 9.499240 0°C to 75°C 0.003
2A2A6A1Y8 AT 10.499160 0°Cto 75°C 0.003
2A2A6A1Y9 AT 11.499080 0°Cto 75°C 0.003
2A2A6A1Y10 AT 12.499000 0°Cto 75°C 0.003
2A2A6A1Y11 AT 14.498840 0°C to 75°C 0.003
2A2A6A1Y12 AT 15.498760 0°C to 75°C 0.003
2A2A6A1Y13 AT 16.498680 0°C to 75°C 0.003
2A2A6A1Y14 AT 17.498600 0°C to 75°C 0.003
2A2A6A1Y15 AT 18.498440 0°C to 75°C 0.003
2A2A6A1Y16 AT 20.498360 0°C to 75°C 0.003
2A2A6A1Y17 AT 23.498120 0°C to 75°C 0.003
2A2A6A2Y1 AT 4.553 0°C to 75°C 0.003
2A2A6A2Y2 AT 4.653 0°C to 75°C 0.003
2A2A6A2Y3 AT 4.753 0°C to 75°C 0.003
2A2A6A2Y4 AT 4. 853 0°C to 75°C 0.003
2A2A6A2Y5 AT 4.953 0°C to 75°C 0.003
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TABLE 1-2. RADIO TRANSMITTER T-827B/URT, CRYSTAL COMPLEMENT (Cont)

REF TYPE OF CRYSTAL OSC OPERATING | TOLERANCE
DES CUT FREQ (MHz) TEMP RANGE | (PERCENT)
2A2A6A2Y6 AT 5.053 0°C to 75°C 0.003
2A2A6A2Y7 AT 5.153 0°Cto 75°C 0.003
2A2A6A2Y8 AT 5.253 0°C to 75°C 0.003
2A2A6A2Y9 AT 5.353 0°C to 75°C 0.003
2A2A6A2Y10 AT 5.453 0°C to 75°C 0.003
2A2A6A3Y1 AT 5.25 0°C to 75°C 0.003
2A2A6A3Y2 AT 5.24 0°C to 75°C 0.003
2A2A6A3Y3 AT 5.23 0°C to 75°C 0.003
2A2A6A3Y4 AT 5.22 0°C to 75°C 0.003
2A2A6A3Y5 AT 5.21 0°C to 75°C 0.003
2A2A6A3Y6 AT 5.20 0°C to 75°C 0.003
2A2A6A3Y7 AT 5.19 0°C to 75°C 0.003
2A2A6A3Y8 AT 5.18 0°Cto 75°C 0.003
2A2A6A3Y9 AT 5.17 0°C to 75°C 0.003
2A2A6A3Y10 AT 5.16 0°C to 75°C 0.003
2A2A6A3Y11 AT 1.850 0°C to 75°C 0.003
2A2A6A3Y12 AT 1.851 0°C to 75°C 0.003
2A2A6A3Y13 AT 1.852 0°C to 75°C 0.003
2A2A6A3Y14 AT 1.853 0°C to 75°C 0.003
2A2A6A3Y15 AT 1.854 0°C to 75°C 0.003
2A2A6A3Y16 AT 1.855 0°C to 75°C 0.003
2A2A6A3Y17 AT 1.856 0°C to 75°C 0.003
2A2A6A3Y18 AT 1.857 0°Cto 75°C 0.003
2A2A6A3Y19 AT 1.858 0°C to 75°C 0.003
2A2A6A3Y20 AT 1.859 0°C to 75°C 0.003

1-15
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TABLE 1-3. RADIO SET AN/WRC-1B AND ANTENNA COUPLER CU-937/UR,
EQUIPMENT SUPPLIED

consisting of:

1 ea, MS3106 E10SL-4S
1 ea, MS3106E16S-5S
2 ea, MS3106 E145-2S
1 Kit, R-1051B/

URR Mating
Connectors

consisting of:

1 ea, MS3106 E16S-5S
2 ea, MS3106E10SL-4S

1 Kit, AM-3007/
URT Mating
Connectors
consisting of:

1 ea, UG-941B/U

1 Kit, CU-937/U
Mating Connectors
consisting of:

1 ea, UG-941B/U

1 ea, MR0628-125-14A66

*
QTY NOMENC LATURE DIMSQI’S%Q;J&N )
PER UNIT : VOLUME |WEIGHT
EQPT| NAME DESIGNATION | NO. |HEIGHT WIDTH DEPTH (FT3) (LB)
1 Radio R-1051B/URR 1 7.0 17.38 18.9 1.33 70
Receiver

1 Radio T-827B/URT 2 7.0 17. 38 18.9 1.33 70
Transmitter

1 Radio Fre- AM-3007/URT| 3 7.0 17.37 17.0 1.20 78
quency Amplifier

1 Intercon- J-1265/U 4 4.0 17.40 9.78 0.40 19
nection Box

1 Antenna CU-937/UR 5 - 9.48 20.08 0.82 26
Coupler (diameter)

1 Shock Mount MT-3115/ 4,25 19.7 16.66 0.81 16

WRC-1

1 Handset (in- H-169/U
cluding cord (with CX-
and plug 1846A/ 1)
assembly)

1 | Kit, T-827B/
URT Mating
Connectors

*Includes mounting materials
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TABLE 1-3. RADIO SET AN/WRC-1B AND ANTENNA COUPLER CU-937/UR,
EQUIPMENT SUPPLIED (Cont)

QTY
PER
EQPT

NOMENCLATURE

- NAME DESIGNATION

UNIT
NO.

*OVERALL

DIMENSIONS (IN, )

VOLUME |[WEIGHT

HEIGHT WIDTH DEPTH

(FT3) | (LB)

1

Kit, Interconnecting
Cables consisting of:
TWI1, TW2, TW3,
W4, TW5, TW6,
and TW7

Installation
Instruction
Sheet for
Antenna
Coupler
CU-937/UR

Technical
Manual for
Radio Set
AN/WRC-1B
and Antenna
Coupler’
CU-937/UR,
Volume I

NAVSHIPS
0967-427-
5010

NAVSHIPS
0967-427-
5020

Operator's
Manual for
Radio Set
AN/WRC-1B
and Antenna
Coupler
CU-937/URR,
Volume II

Technical
Manual for
Radio Re-
ceiver R-
1051B/URR,
Volume 1

NAVSHIPS
0967-427-
4010

NAVSHIPS
0967-427-
4020

Operator's
Manual for
Radio Re-
ceiver R-
1051B/URR,
Volume II

*Includes mounting materials
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TABLE 1-3. RADIO SET AN/WRC-1B AND ANTENNA COUPLER CU-937/UR,
EQUIPMENT SUPPLIED (Cont)

TY *OVERALL
gER NOMENCLATURE UNIT DIMENSIONS (IN.) VOLUME WEIGHT
EQPT| NAME DESIGNATION | NO. | HEIGHT WIDTH DEPTH (FT3) (LB)
1 Maintenance NAVSHIPS
Standards 0967-427-
Book for 5030
Radio Set
AN/WRC-1B
and Antenna
Coupler
CU-937/UR
1 Maintenance NAVSHIPS
Standards 0967-427-
Book for 4030
Radio
Receiver

R-1051B/URR

1 Performance NAVSHIPS
Standards 0967-427-
Sheet for 5040
Radio Set

AN/WRC-1B

and Antenna

Coupler

CU-937/UR

1 Performance NAVSHIPS
Standards 0967-427-
Sheet for 4040
Radio

Receiver

R-1051B/URR

* Includes mounting materials
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TABLE 1-4. RADIO SET AN/WRC-1B AND ANTENNA COUPLER CU-937/UR,
EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED

QTY
PER NOMENCLATURE EQUIPMENT
EQPT NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 Antenna (15-, Reception and
25-, or 35- propagation of
foot whip) rf signals
1 Cables (See figure 5-8) Radio Set
AN/WRC-1B
interconnection
1 CW Key Local keying of
Radio Set AN/
WRC-1B for CW
operation
1 Headset Receive operation
1 Teletype AN/URA-8 or FSK reception
Converter- AN/URA-17
Comparator (or equiv)
1 Teletypewriter TT-23/SG FSK.operation
Panel (or equiv)
1 Teletypewriter C-1004/SG FSK operation
Control Panel (or equiv)
1 Teletypewriter PP-3494/U FSK operation
Power Supply (or equiv)
1 Radio Remote C-1138/UR Shipboard remote
Control (or equiv) control operation
1 Audio Amplifier = AM-215/U Speaker amplifier
(or equiv)
1 Speaker 1S-474/U Audio monitoring
(or equiv)
1 Key Control SB-315/U Keying for CW
Panel (or equiv) operation
1 Jack Box J-939/U Interconnection
(or equiv)
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TABLE 1-4. RADIO SET AN/WRC-1B AND ANTENNA COUPLER CU-937/UR.
EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Cont)

QTY
PER

NOMENCLATURE

EQPT NAME

DESIGNATION

REQUIRED USE

EQUIPMENT
CHARACTERISTICS

1 Multimeter

1 Multimeter,
Electronic

1 Multimeter,
Electronic

1 Multimeter,
Electronic

AN/PSM-4( )
(or equiv)

AN/USM-116
with T-connector
(or equiv)

CCVO-91CA
(or equiv)

ME-6()/U
(or equiv)

Troubleshooting
and maintenance
procedures

Troubleshooting
and maintenance
procedures

Troubleshooting
and maintenance
procedures

Troubleshooting
and maintenance
procedures

Ranges:
0 to 1000 Vdc,
9 ranges,
20, 000 ohms/volt

0 to 250 Vac,
8 ranges,
5, 000 ohms/volt

0 to 20 MR, 5 i‘anges
Accuracy: *2 percent
Frequency range:

2 to 30 MHz

Input impedance:
100, 000 ohms/volt

Accuracy:+2 percent
Ranges:

0 to 10 volts
0 to 30 volts
0 to 100 volts

Input impedance:

20, 000 ohms/volt at
500 kHz

Ranges:

0tol mV

0 to 10 mV

0 to 100 mV
0 to 300 mV
0 to 1000 mV
0 to 3000 mV

Frequency:
20 Hz to 5 kHz
Input impedance:
100, 000 ohms/volt

Ranges:

0 to 0.1 volt
0 to 0.3 volt
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TABLE 1-4. RADIO SET AN/WRC-1B AND ANTENNA COUPLER CU-937/UR,
EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Cont)

QTY
PER NOMENC LATURE EQUIPMENT
EQPT NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 RF Signal CAQ1-606A Troubleshooting Output impedance:
Generator (or equiv) and maintenance 50 ohms
procedures F
requency range:
2 to 30 MHz
Output: 0 to 3 volts
1 Frequency AN/URQ-9 Troubleshooting Outputs: 100 kHz,
Standard (or equiv) and maintenance 500 kHz, and 5 MHz
procedures Stability: 1 part in 10°
Output: 0.5 volt
1 Oscilloscope AN/USM-140 Troubleshooting Frequency:
(or equiv) and maintenance De to 15 MHz
procedures
Frequency response:
100 kHz
Ranges:
0. 5V peak-to-peak
3V peak-to-peak
10V peak-to-peak
2500V peak-to-peak
Sensitivity: 2 to 10Vdc
1 Electrical DA-91A/U Troubleshooting Impedance: 50 ohms
Dummy Load (or equiv) and maintenance Range: 0 to 100 watts
procedures
1 Analyzer Test TS-1379A/U Troubleshooting Frequency: 2 to 30 MHz
Set and maintenance Resolution: 100 Hz
procedures
Spectrum TS-1379A/U Sensitivity: 2 pV full
Analyzer scale
Tuning Head CPN-REC-1 Sweep width: 7 kHz
Two-Tone SG-376A/U
Audio Signal (or equiv)
Generator
1 Frequency AN/USM-207 Troubleshooting Frequency range:
Meter (or equiv) and maintenance 0 to 30 MHz
procedures Accuracy: +1 Hz
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TABLE 1-4. RADIO SET AN/WRC-1B AND ANTENNA COUPLER CU-937/UR,
EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Cont)

QTY

1* Test Set,
Amplifier

1* Test Set,
Translator/
Synthesizer

1% Test Set,
Frequency
Standard

1* Test Set, Elec-
tronic Circuit
Plug-In Unit

1 Base, Molded
(Driver)

1 Base, Molded
(Output)

1 Coaxial T-
Connector

1 Resistor

1* Repair Book for
AN/WRC-1B
and R-1051B/
URR 2N
Modules

1 AN/PSM-4( )
Technical
Manual

TS-2132/WRC-1

TS-2133/WRC-1

TS-2134/WRC-1

TS-2135/WRC-1

GD/E-666230-
282

GD/E-666230-
280

UG-274A/U

RC42GF501J
(or equiv)

NAVSHIPS
0967-034-2000

NAVSHIPS
0967-911-6010

Testing RF Ampli-
fier Electronic
Assembly

Testing Translator/
Synthesizer Elec-
tronic Assembly

Testing Frequency
Standard Elec-
tronic Assembly

Testing common
electronic
assemblies

Troubleshooting
and maintenance
procedures

Troubleshooting
and maintenance
procedures

Troubleshooting
and maintenance
procedures

Troubleshooting
and maintenance

Troubleshooting
and maintenance
procedures

Troubleshooting
and maintenance
procedures

PER NOMENCLATURE EQUIPMENT
EQPT NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1 Audio Signal AN/URM-127 Troubleshooting Frequency:
Generator (or equiv) T.O. and maintenance
33A1-8-176-14 procedures 20 Hz to 5 kHz

Output: 0 to 10 volts
Output impedance:
600 ohms

Simulates actual
operating conditions

Simulates actual
operating conditions

Simulates actual
operating conditions

Simulates actual
operating conditions

Completes turret
connections

Completes turret
connections

50 ohms

51 ohms, +5 percent,
2 watts, noninductive

*Depot repair only
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TABLE 1-4. RADIO SET AN/WRC-1B AND ANTENNA COUPLER CU-937/UR,
EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Cont)

QTY
PER NOMENCLATURE EQUIPMENT
EQPT NAME DESIGNATION REQUIRED USE CHARACTERISTICS

1 AN/USM-116B NAVSHIPS Troubleshooting
Technical 0967-871-3370 and maintenance
Manual procedures

1 CCVO-91CA NAVSHIPS Troubleshooting
Technical 0281-071-7200 and maintenance
Manual procedures

1 ME-6C/U NAVSHIPS Troubleshooting
Technical 0280-183-2000 and maintenance
Manual procedures

1 AN/USM-281 NAVSHIPS Troubleshooting
Technical 0969-244-3010 and maintenance
Manual procedures

1 DA-91A/U NAVSHIPS Troubleshooting
Technical 0969-231-0010 and maintenance
Manual procedures

1 TS-1379/U NAVSHIPS Troubleshooting
CPN-REC-1 0969-246-4010 and maintenance
SG-376/U procedures
Technical
Manual

1 AN/USM-207 NAVSHIPS Troubleshooting
Technical 0969-028-4010 and maintenance
Manual and-4020 procedures

1 AN/URM-127 Air Force T.O. Troubleshooting
Technical 33A1-8-176-14 and maintenance
Manual procedures

1 CAQI-606A NAVSHIPS Troubleshooting
Technical 0967-186-6010 and maintenance
Manual procedures

1 AN/URQ-9 NAVSHIPS Troubleshooting
Technical 0967-077-8010 and maintenance
Manual procedures

1* TS-2132/WRC-1{ NAVSHIPS Testing RF Ampli-
Test Data 0967-004-2000 fier Electronic
Booklet Assembly

*Depot repair only.
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TABLE 1-4. RADIO SET AN/WRC-1B AND ANTENNA COUPLER CU-937/UR,
EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED (Cont)

QTY
PER NOMENCLATURE EQUIPMENT
EQPT NAME DESIGNATION REQUIRED USE CHARACTERISTICS
1% TS-2133/WRC-1 | NAVSHIPS Testing Translator/
Test Data 0967-004-3000 Synthesizer
Booklet Electronic
Assembly
1* TS-2134/WRC-1 | NAVSHIPS Testing Frequency
Test Data 0967-004-4000 Standard Electronic
Booklet Assembly
1% TS-2135/WRC-1 | NAVSHIPS Testing Common
Test Data 0967-004-5000 Electronic
Booklet Assemblies

*Depot repair only.

TABLE 1-5. RADIO SET AN/WRC-1B, EXTENDER TEST CABLE DATA

REF DES NAME MATES WITH

w1 Cable Assembly P2 on Transmitter Mode Selector Electronic
Assembly 2A2A1 and 2A2J17.

W2 Cable Assembly P1 on Transmitter Mode Selector Electronic
Assembly 2A2A1 and 2A2J16.

w3 Cable Assembly P1 on Transmitter Audio Electronic Assembly
2A2A2 or 2A2A3 and 2A2J18 or 2A2J19.

W4 Cable Assembly P1 on Transmitter IF. Amplifier Electronic
Assembly 2A2A12 and 2A2J15.

W5 Cable Assembly P1 on Transmitter FSK Tone Generator
Electronic Assembly 2A2A9 and 2A2J20,

W6 Cable Assembly P1 on APC/PPC/Directional Coupler Assembly
3A2A2 and 3A2J9.

W7 Cable Assembly J1 and J2 on APC/PPC Directional Coupler
Assembly 3A2A2 and 3A2J5 and 3A2J9.

w8 Cable Assembly J1 on DC-to-DC Converter Electronic Assembly
3A2A5 and 3A2P1.

w9 Cable Assembly J2 on DC-to-DC Converter Electronic Assembly
3A2A5 and 3A2J2,

w10 Cable Assembly P1 on AC POWER Electronic Assembly 3A2A3
and 3A2J10,
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TABLE 1-6. RADIO RECEIVER R-1051B/URR, EXTENDED TEST CABLE DATA

REF DES NAME MATES WITH
w1 Cable Assembly P1 on Receiver IF. /Audio Amplifier Elec-
PN 66243-070 (FSCM 12436) tronic Assembly 1A2A2 and 1A2A3
w2 Cable Assembly P1 on Receiver Mode Selector Electronic
PN 66243-071 (FSCM 12436) Assembly 1A2A1
w3 Cable Assembly P2 on Receiver Mode Selector Electronic
PN 66243-072 (FSCM 124 36) Assembly 1A2A1

TABLE 1-7.

FIELD CHANGES

FIELD CHANGE
NUMBER

FIELD CHANGE TITLE
AND PURPOSE

EQUIPMENTS
AFFECTED

INDICATION OF
ACCOMPLISHMENT

1-AN/WRC-1B

2-AN/WRC-1B

3-AN/WRC-1B

4-AN/WRC-1B

5-AN/WRC-1B

6-AN/WRC-1B

‘7-AN/WRC-1B

1-CU-937/UR

Improved Antenna
Overload Protection
Circuitry

Elimination of Diode
3A2A1CR2 to Prevent
Burnout of Resistor
2A2A15R1

Installation of Standby
and Emitting Status
Monitoring Relays

Improve Reliability of
Audio Amplifiers Q9
and Q10

Improve Low Voltage
Power Supply A2A8

Modification to FSK
Circuitry

4-VDC Power Supply
Modification

Pressurization of
Antenna Coupler

CU-937/UR

All AN/WRC-1B

All AN/WRC-1B

Only those equip-
ments desig-
nated by
NAVSHIPS

All AN/WRC-1B

All AN/WRC-1B

Refer to EIB
Number 820

Refer to EIB
Number 824
All CU-937/UR

On R-1051B/URR unit:
Four diodes mounted on
underside of Antenna Over-
load Assembly A2A9A2,

On AM-3007/URT unit:
Diode 3A2A1CR2 on Front
Panel Assembly is not
installed.

On J-1265/U unit:
Presence of two additional
relays in upper-left corner
of Interconnection Box.

On R-1051B/URR unit:
Transistors Q9 and Q10
on A2A2A2 and A2A2A3
PCB changed from
2N1183A to 2N1131.

On R-1051B/URR and
T-827B/URT units:
Diodes A2A8CR5-CRS8
have been changed to
type 1N5199.

On T-827/URT unit:
A 51,000 ohm, 1/2-watt
resistor added from base
of A2A9A1Q2 to terminal
A2A9A1E5 in FSK Tone
Generator A2A9, ‘

Refer to EIB Number 824.

Presence of pressure
gauge on front of
antenna coupler,
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( | SECTION 2
OPERATION

NOTE

This section is bound as Volume II,
Refer to Volume II, Operation Manual
for Radio Set AN/WRC-1B and Antenna

Coupler CU-937/UR, NAVSHIPS 0967-

( 427-5020, for operation of this equipment.
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SECTION 3
FUNCTIONAL DESCRIPTION

3-1. RADIO SET AN/WRC-1B AND
ANTENNA COUPLER CU-937/UR, OVER-
ALL FUNCTIONAL DESCRIPTION, (See
Figure 3-1.)

3-2. GENERAL. Radio Set AN/WRC-1B
is a multimode system capable of trans-
mitting on any one of 280, 000 channels,
spaced in 0.1-kHz increments in the 2. 0-
to 29.9999-MHz range. Vernier (contin-
uous) tuning enables reception on any
frequency in the 2,0~ to 30.0-MHz frequency
range. Intelligence may be transmitted and
received in continuous wave (CW), compat-
ible amplitude modulation (compatible AM)

frequency shift keyed (FSK), upper sideband ‘

(USB), lower sideband (LSB), independent
sideband (ISB), and ISB/FSK modes. The
ISB/FSK mode provides radio teletype in
the upper sideband and an audio intelligence
for the lower sideband. Tone-modulated
continuous wave (MCW) and facsimile
transmissions may also be made with the
AN/WRC-1B, The AN/WRC-1B consists

of Radio Transmitter T-827B/URT exciter),
Radio Receiver R-1051B, Radio Frequency
Amplifier AM-3007/UKT (linear amplifier), .
Interconnection Box J-1265/U, and Handset

H-169/U. Antenna Coupler CU-937/UR

matches the rf output from the AN/WRC-1B

to the antenna being used, according to the
frequency of the operating channel. Figure
3-1 illustrates the functional relationship
of the AN/WRC-1B together with the CU-
937/UR.

3-3. RADIO TRANSMITTER T-827B/URT.
The T-827B/URT accepts audio or coded
intelligence and converts it to any one of
280, 000 rf channels in the 2.0- to 29.9999-
MHz range. The T-827B/URT is capable
of furnishing excitation of 250-mW peak
envelope power (PEP) in the USB or LSB
mode, 250-mW total PEP in the ISB mode?
125-mW carrier in the CW and FSK modes

and 62.5-mW carrier in the AM mode,
Tuning is accomplished digitally by means
of five control knobs (MCS and KCS) and a
CPS switch. The frequency control knobs
are located on the front panel, The rf
channel may be changed in 0,1-kHz incre-
ments. The T-827B/URT is designed to be
used with the AN/WRC-1( ), AN/URT-23(),
and AN/URT-24( ) transmit systems. In
the AN/WRC-1B system, the T-827B/URT
furnishes the nominally required 100-mW
excitation to the AM-3007/URT linear power
amplifier,

S
R

3-4, 1In the AM and SSB transmit modes of
operation, audio intelligence is applied to
the T-827B/URT. The audio is amplified
and used to modulate a 500-kHz control
carrier. The resulting double-sideband
signal is filtered according to the mode of
operation, amplified, and converted by a
triple-conversion process to the desired rf
channel as selected from the front panel,
This operating channel is then amplified to
a nominal 100-mW level and applied to the
AM-3007/URT. Inthe CW mode, the 500-
kHz local carrier is inserted directly into
the if. amplifiers at a coded rate, The
signal is further processed in the same
manner as the audio signal in the AM or
SSB modes of operation., The CW signal
used to excite the AM-3007/URT is at the
same frequency as the setting of the front-

panel tuning controls. In FSK operation,
. the coded application of teletypewriter (tty)

loop current is converted to audio frequen-

. cies representing marks and spaces. These
- audio signals are applied to the upper side-
“ band audio amplifier of the T-827B/URT.

- Thereafter, these signals are processed in
.-the same manner as other audio signals in
- the AM or USB modes. Tuning the T-827B/

URT to an operating frequency also gener-
ates a tuning code within the T-827B/URT
hich is used externally to tune the
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- AM-3007/URT to the same operating
channel. The AM-3007/URT feeds dc
average power control (APC) and peak
power control (PPC) level signals back to
the T-827B/URT to maintain the system
power output at the predetermined level.

E

- 3-5. The T-827B/URT consists of the
case (2A1) and the chassis and front panel
(2A2). The case houses the slide-out
chassis and front panel, and also contains
one electronic assembly and several con-
nectors. The chassis and front panel con-

tains 15 electronic assemblies, front-panel

controls and indicators, and miscellaneous
electronic components,

3-6. RADIO FREQUENCY AMPLIFIER
AM-3007/URT. The AM-3007/URT is the
final power output unit of the AN/WRC-1B.
The AM-3007/URT amplifies the 100-mW
driving power from the T-827B/URT to
100-watt PEP in the single-sideband (SSB)
modes, 25-watt AM carrier, or 50 watts
in the CW or FSK modes. APC and PPC
signals are developed in the AM-3007/URT
and applied to the T-827B/URT to maintain
system level control, The AM-3007/URT
uses fixed-tuned interstage, input, and
output circuits. These circuits are
switched to the selected channel under the
control of a code applied from the T-827B/
URT. The power output of the AM-3007/
URT is transferred through the CU-937/UR
to the antenna. The AM-3007/URT consists
of the case (3A1) and the chassis (3A2),
The chassis contains five electronic as-
semblies, none of which are plug-in
assemblies.

3-7. RADIO RECEIVER R-1051B/URR.
The R-1051B/URR amplifies the received
rf signals to a level suitable for conversion
to a 500-kHz intermediate frequency by a
triple-conversion heterodyning process.
The 500-kHz if. is amplified, demodulated
and audio amplified in the R-1051B/URR.
The resulting audio intelligence is then
routed to suitable ancillary receiver ter-
minal equipment for monitoring or
printout.

3-2

NOTE

Refer to the Technical Manual
for Radio Receiver R-1051B/
URR (NAVSHIPS 096 7-427-4010)
for functional descriptions,
circuit description, test data,
and schematic diagram coverage
of the R-1051B/URR.

H 3-8. INTERCONNECTION BOX J-1265/U.

The J-1265/F interconnects the major units
of the AN/WRC-1B and ancillary equipments
of the system, preprograms the CU-937/UR
antenna coupler, and distributes the inter-

. unit control information and power.

ok

3-9. ANTENNA COUPLER CU-937/UR.
The CU-937/UR consists of three tuned
coils and associated circuits for semi-
automatic tuning and loading. The CU-937/
UR is used for transmitting and receiving
for all modes of AN/WRC-1B operation, by
matching the AN/WRC-1B system to the
15-foot, 25-foot, or 35-foot whip antenna
for transmit or receive functions. A code
from the AM-3007/URT automatically tunes
the antenna coupler to one of 11 networks.
Fine tuning is accomplished from the ANT
CPLR TUNE and LOAD controls on the
AM-3007/URT to the antenna. In the re-
ceive function, the rf signals from the
antenna are applied through the CU-937/UR
to the transmit/receive relay in the AM-
3007/URT and to the R-1051B/URR.

3-10. RADIO TRANSMITTER T-827B/URT,
OVERALL FUNCTIONAL DESCRIPTION,
(See Figure 3-2.)

NOTE

The T-827B/URT is unit 2 in Radio
Set AN/WRC-1B. In this and other
paragraphs describing the T-827B/
URT, prefix all reference designa-
tions with "'2" to obtain the complete
designation.

3-11. GENERAL. The T 827B/URT is a
2- to 29,9999-MHz transr tter (exciter),
capable of furnishing a nominal 0, 1-watt
driving power to an rf power amplifier such
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I5', 25', OR 35' WHIP
ANTENNA
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Figure 3-1. Radio Set AN/WRC-1B,
Functional Block Diagram
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as the AM-3007/URT. The T-827B/URT
accepts audio or coded intelligence and con-
verts it to one of 280, 000 possible rf fre-
quencies in the 2- to 29,9999-MHz range.

3-12, The T-827B/URT is capable of
operating in LSB (lower sideband), USB
(upper sideband), ISB (independent sideband),
CW (continuous wave), FSK (frequency

shift keyed), compatible AM (amplitude

modulated), and ISB/FSK modes of operation.

Tone-modulated continuous wave (MCW) and
facsimile (FAX) may also be transmitted.

3-13. Tuning of the transmitter is ac-
complished digitally in 0.1-kHz increments
by means of five frequency controls (MCS
and KCS) and a switch (CPS) located on the
front panel. Tuning the T-827B/URT to an
operating frequency also generates a tuning
code which is used externally to tune the
associated rf power amplifier automatically
to the same operating channel as the trans-
mitter. Figure 3-2 illustrates the functiona’
groups composing Radio Transmitter
T-827B/URT.

3-14, MAIN SIGNAL FLOW (Figure 3-2).
The main signal flow in the T-827B/URT
originates in Frequency Standard Electronic
Assembly A2A5. An oven-mounted 5-MHz
frequency standard within this assembly
produces an accurate, stable, reference
frequency upon which all frequencies in the
T-827B/URT are based. An external 5-
MHz standard may also be used. Either the
internal or the external 5 MHz is converted
to frequencies of 500 kHz, 1 MHz, and 10
MHz for use in the mixing processes used
in the rf conversion process. The 500-kHz
output from the multiplier-divider also
serves as the local carrier for the T-827B/
URT.

5-15, The 500-kHz local carrier output
from the frequency standard is applied to
Transmitter Mode Selector Electronic As-
sembly A2A1, The two 500-kHz if. ampli-
fiers in the mode selector amplify the 500-
kHz local carrier to a level suitable for use
in the balanced modulators. The two bal-
anced modulators are identical except for
output filtering. The USB balanced modu-
lator is used in the USB, FSK, AM, and

NAVSHIPS 0967-427-5010

ISB modes of operation. The LSB balanced
modulator is used in the LSB and ISB modes
of operation. Neither balanced modulator
is used in the CW mode. The appropriate
audio intelligence from Transmitter Audio
Amplifier Electronic Assembly A2A2 or
A2A3 is routed to the balanced modulators
to modulate the 500-kHz local carrier, re-
sulting in a double-sideband signal without
a carrier. This signal is filtered according
to the mode of operation to remove either
the USB or the LSB portion of the signal.
The control gates/sidetone oscillator cir-
cuitry provides the appropriate signal
routing, carrier reinsertion for the AM and
CW modes, and tones for use by the opera-
tor in monitoring.

3-16. 1The modulated 500-kHz local carrier
from the mode selector is applied to Trans-
mitter IF., Amplifier Electronic Assembly
A2A12., The if. amplifiers in this assembly
provide a level suitable for use in the low-,
mid-, and high-frequency mixers of RF
Translator Electronic Subassembly A2A6A6.
Carrier. reinsertion from the if. amplifier
is held to a predetermined level by the in-
jection of APC and PPC signals from the
AM-3007/URT.

3-17. The output from the if. amplifier is
applied to RF Translator Electronic Sub-
assembly A2A6A6. The rf translator is
comprised of the low-, mid-, and high-
frequency mixers which convert the 500-kHz
if. to the desired rf frequency by a triple-
‘conversion process.

3-18. _.The rf output from the rf translator
is applied to RF Amplifier Electronic As-
sembly A2A4., This assembly tunes the rf
signal according to the channel of operation
and provides suitable amplification to drive
a power amplifier such as the AM-3007/
URT. The rf amplifier is automatically
tuned.by a tuning code generated by the

rfront—panel digital tuning knobs.

3-19. AUDIO SIGNAL FLOW (Figure 3-2).
The intelligence applied to the T-827B/URT
is either the coded keying for CW, the coded
keying for FSK, or the audio for all other
modes of operation. The coded CW keying
turns a gating circuit on and off in the
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control gates sidetone oscillator circuit.
Each time the key is depressed, the gate is
turned on, allowing the 500-kHz local car-
rier to pass from the 500-kHz amplifiers to
the if, amplifiers. Also, each time the CW
key is depressed, the output of a sidetone
oscillator is gated through to the sidetone
line. This sidetone signal is applied to the
R-1051B/URR receiver enabling the opera-
tor to monitor the CW keying. The audio
output from a microphone is applied to
Transmitter Aduio Amplifier Electronic
Assemblies A2A2 and A2A3, When operat-
ing in the USB, ISB, AM, or FSK mode of
operation, the audio input is amplified by
assembly A2A2 and is applied to the appro-
priate balanced modulator. When operating
in the LSB and ISB modes of operation, the
audio input is amplified by assembly A2A3
and is applied to the appropriate balanced
modulator. A gate for each audio 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-1051B/
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
A2A9, which produces the required mark
and space frequencies and applies them to
Transmitter Audio Amplifier Electronic
Assembly A2A2, The gate for reinserting
the 500-kHz carrier into the if, signal
during AM operation is also contained in
the control gates sidetone oscillator cir-
cuit. This circuit also has a switched
attenuator network for reinserting apilot
local carrier into the if. signal during LSB,
USB, or ISB operation. The pilot carrier
is used when operating with radio sets less
stable than the AN/WRC-1B,

3-20. FREQUENCY GENERATION (Fig-
ure 3-2). The injection frequencies used
in the first frequency conversion in the
mixer circuits are generated within 1 and
10 KC Synthesizer Electronic Subassembly
A2A6A3. This circuit consists of two crys-
tal oscillators, each of which has 10 pos-
sible output frequencies. The output from
the 1-kHz oscillator (1.850 to 1.859 MHz
in 1-kHz steps) is determined by the setting
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of the front-panel 1 KCS control, and the
output from the 10-kHz oscillator (5.25 to
5.16 MHz in 10-kHz steps) is determined by
the setting of the front-panel 10 KCS control.
The outputs from the two oscillators are
subtractively mixed to produce one of 100
possible frequencies spaced at 1-kHz in-
tervals between 3,301 and 3.400 MHz. The
output is applied to the low-frequency mixer.

3-21. The injection frequencies used in the

second frequency conversion in the mixers

circuit are generated within 100 KC Syn-

thesizer Electronic Subassembly A2A6A2.

This circuit consists of a crystal oscillator

having an output which is one of 10 frequen-

cies spaced at 100-kHz intervals between

4,553 and 5.453 MHz. The output frequency

is determined by the setting of the front-

panel 100 KCS control. If a lo-band injec-

tion frequency is required, the 17,847-MHz

output from the17.847-MHz mixer is

additively mixed in the lo-band mixer with

the output from the 100-kHz oscillator

(4.553 to 5.453 MHz in 100-kHz steps) to

provide a frequency in the 22.4- to 23. 3-
MHz range. If a hi-band injection is re- }
quired, the 27,.847-MHz output from the o
27.847-MHz mixer is additively mixed in

the hi-band mixer with the output from the

100-kHz oscillator (4.553 to 5.453 MHz in

100-kHz steps) to provide a frequency in

the 32.4- to 33.3-MHz range. In either

case, the resultant frequency is applied to

the mid-frequency mixer.

3-22. The injection frequencies used in
the third frequency conversion in the mixers
circuit are generated within MC Synthesizer
Electronic Subassembly A2A6A1. This
circuit consists of a phase-locked crystal
oscillator that is automatically tuned to
produce one of 17 frequencies between 2.5
and 23.5 MHz, The output is applied to

the high-frequency mixer. The output fre-
quency is determined by the setting of the
front-panel MCS controls.

3-23. ERROR CANCELLATION (Figure
3-2). A combination of error-cancelling
loops and phase-locked loops is used in the
frequency synthesizer circuits of the
T-827B/URT to ensure that the injection
frequencies applied to the mixers are




correct, The MC Synthesizer Electronic
Subassembly A2A6A1 employs a phase-
locked loop to ensure the accuracy of the
1-MHz injection frequencies. The 1-MHz
output from the multiplier-divider in Fre-
quency Standard Electronic Assembly A2A5
is applied to the spectrum generator in the
MC Synthesizer to produce a spectrum of
frequencies spaced at 1-MHz intervals be-
tween 1 and 25 MHz. The output from the
spectrum generator and the output from the
1-MHz oscillator are mixed. Any error in
output from the 1-MHz oscillator is detected
and an error voltage is produced. This
error signal is applied to the 1-MHz oscil-
lator to lock it to the correct frequency.
The accuracy of the oscillator output is the
same as that of the 5-MHz frequency stan-
dard.

3-24. The 100 KC Synthesizer Electronic
Subassembly A2A6A2 employs an error-
canceling loop to ensure the accuracy of the
100-kHz injection frequencies. The 500-
kHz output from the multiplier-divider in
Frequency Standard Electronic Assembly
A2A5 is applied to the 100-kHz spectrum
generator to produce a spectrum of fre-
quencies spaced at 100-kHz intervals be-
tween 15,3 and 16.2 MHz. The outputfrom
the 100-kHz oscillator (4.553 to 5.453 MHz
in 100-kHz steps) is applied to the 10, 747-
MHz mixer, where it is mixed with that
spectrum point of the 100-kHz spectrum
which will result in an output of 10, 747-MHz,
This output is additively mixed with the
7.1-MHz output from the 7,1-MHz mixer in
100 MC Synthesizer Electronic Subassembly
A2ABA4 to produce a 17,847-MHz signal
which is used in one of two mixingprocesses.
It is mixed with the 100-kHz oscillator out-
put to cancel any oscillator frequency error
and produce the lo-band injection frequen-
cies, or it is mixed with the 10-MHz output
from the multiplier-divider in the frequency
standard, This mixing produces a 27.847-
MHz signal, which is mixed with the 100-
kHz oscillator output to cancel any oscilla-
tor frequency error and produce the hi-band
injection frequencies. The hi or lo band of
injection frequenci+s is determined by the
voltage level on the hi-/lo-band control
line output from Code Generator Electronic
- Assembly A2AT,
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3-25. Any error present in the 100-kHz
oscillator output would be canceled in this
mixing scheme. This is accomplished as
follows. Assume that the output from the
oscillator should be 4.553 MHz but is 200
Hz high (4.5532 MHz), and that the desired
frequency output is 22.4 MHz (in the lo
band). The subtractive mixing of the oscil-
lator output with the 100-kHz spectrum

point (15,3 MHz) results in a 10, 7468-MHz
output (15.3 MHz - 4.5532 = 10, 7468 MHz),
which is as close as possible to 10,747 MHz,
This signal is then additively mixed with the
7.1-MHz signal, producing a 17.8468-MHz
output. This 17.8468-MHz signal is then
additively mixed with the oscillator output
(17.8468 MHz + 4,5532 MHz = 22.4 MHz),
resulting in the desired 22.4-MHz output.
Assume that the output from the oscillator
should be 4.953 MHz but is 300 Hz low
(4.9527 MHz), and that the desired frequen-
cy output should be 32.8 MHz (in the hiband).
Subtractively mixing the 100-kHz spectrum
point (15.7 MHz) with the 4.9527-MHz signal
results in an output of 10,7473 MHz, This
signal is then mixed with the 7.1-MHz
signal, resulting in a frequency of 17.8473
MHz., The 17,8473-MHz signal is further
mixed with the 10-MHz signal to obtain a
frequency of 27,8473 MHz, which is then
additively mixed with the 4.9527-MHz out-
put from the oscillator to obtain the required
32 .8-MHz hi-band output. Therefore, it
can be seen that any error existing in the
output from the 100-kHz oscillator will be
canceled, resulting in the exact 100-kHz
injection frequency required.

3-26. Any error existing in the 1- and 10-
kHz oscillators is canceled in the following
manner. The 100-kHz pulses from the
100-kHz spectrum generator are applied to
the 10-kHz spectrum generator, producing
an output from 3,82 to 3.91 MHz in 10-kHz
increments. The 10-kHz spectrum genera-
tor also produces 10-kHz pulses which are
applied to the 1-kHz spectrum generator

to produce a spectrum of frequncies spaced
at 1-kHz intervals between 0,122 and 0,131
MHz. The output from the 10-kHz oscilla-
tor (5.25 to 5.16 MHz in 10-kHz steps) is
additively mixed with whichever spectrum
point of the 10-kHz spectrum will result in
a frequency of 9.07 MHz. The output from
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the 1-kHz oscillator (1.850 to 1,859 MHz in
1-kHz steps) is additively mixed with which-
ever spectrum point of the 1-kHz spectrum
will result in a frequency of 1.981 MHz, The
1.981- and 9.07-MHz signals are then sub-
tractively mixed, producing the 7.089-MHz
signal which contains the errors of both
oscillators. The 1-kHz spectrum generator
also produces 1-kHz pulses which are
applied to the 1-kHz pulse inverter. The
1-kHz pulse output from the inverter is, in
turn, applied to the phase detector to de-
rive the control voltage for phase-locking
the 100-Hz oscillator.

3-27, For the purpose of the error-can-
cellation discussion, assume that the front
panel CPS switch is in the 000 position; the
output of the 100-Hz phase-locked oscilla-
tor then is 110 kHz. This 110-kHz signal
is divided by 10 and applied to the 7.1-MHz
mixer, where it is additively mixed with
the 7,089-MHz output from the 7,089-MHz
mixer. The resulting 7.1-MHz signal is
then applied to the error loop of 100 KC
Synthesizer Electronic Subassembly A2A6A2,
Therefore, if an error exists in the 1- or
10-kHz oscillators, the same error will
exist in the 100-kHz injection frequencies.
This error is then canceled in the low- and
mid-frequency mixers of the mixers cir-
cuit in the following manner, Assume that
the output from the 10-kHz oscillator should
be 5.25 MHz but is actually 5.2502 MHz,
Also, assume that the output from the 1-
kHz oscillator should be 1,852 MHz but is
actually 1.8521 MHz, Subtractively mixing
these two frequncies results in an injection
frequency to the low-frequency mixer of
3.3981 MHz rather than the desired 3.3980
MHz, Therefore, a 100-Hz error exists in
the injection signal. The additive mixing
of the 5.2502-MHz signal and the 10-kHz
spectrum point (3.82 MHz) results in a
frequency of 9.0702 MHz. The additive
mixing of the 1,8521-MHz signal and the
1-kHz spectrum point (0.129 MHz) results
in a frequency of 1,9811 MHz, Subtractive-
ly mixing the 9.0702- and the 1,9811-MHz
signals results in a frequency of 7.0891
MHz. The 7.0891-MHz signal is mixed
with the 11-kHz signal from the divide-by-
ten circuits. This results in a frequency
of 7.1001 MHz, which is mixed with the
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10, 747-MHz signal to produce a frequency
of 17,8471 MHz, If the output from the
100-kHz oscillator is assumed to be 4.553
MHz, then the 100-kHz injection frequency
would be 22.4001 MHz. The 100-kHz in-
jection is then also 100 Hz high. Therefore
when the 1- and 10-kHz injection frequency
of 3.3981 MHz (which is 100 Hz high) is
subtractively mixed in the low-frequency
mixer with the output from the mid-frequen-
cy mixer (which is 100 Hz high), the error
will be canceled. Therefore, since any
error that existed in the 1- and 10-kHz
injection also exists in the 100-kHz injec-
tion, the error is canceled during the trans-
lation process.

3-28. The T-827B/URT can be tuned in
0.1-kHz increments. The phase-locked
oscillator in 100 CPS Synthesizer Electronic
Subassembly A2A6A4 uses a presetdivider
in the feedback loop along with a binary

phase detector., This oscillator is locked
from 110 to 119 kHz in 1-kHz increments.

with the divider preset to divide by a factor
of 110 to 119, respectively. The output
from the preset divider is therefore 1 kHz,
which is then compared in the binary phase
detector with the 1-kHz pulses from Spec-
trum Generator Electronic Subassembly
A2A6A5, The voltage from the phase de-
tector is filtered and used as the control

to maintain the oscillator locked in for the
desired preset division ratio. The output
of the 100-Hz oscillator is divided by 10
and mixedwith the 7.089-MHz error frequency
from 1 and 10 KC Synthesizer Electronic Sub-
assembly A2A6A3 before being senton to 100
KC Synthesizer Electronic Subassembly A2
AG6A2, Since the 100-Hzstep displacements
intheresultingnominal 7.1-MHz error fre-
quency signal are injected (unlike the errors
inthe 1-and 10-kHz oscillators) into only one
path of the error-canellation loop previously
described, no cancellation of the 100-Hz dis-
placements takes place, thus permitting tun-
ing of the T-827B/URT in 100-Hz increments.

3-29. The 500-kHz if. 7 converted to the
desired rf as follows. / sume that the
front-panel controls arc set for a frequency
output of 13,492,500 Hz, (See figure 3-3
for the frequency translation scheme for
the T-827B/URT.) The 1- and 10-kHz




injection is that frequency of the 10-kHz
oscillator corresponding to the 10-kHz digit
(9) minus that frequency of the 1-kHz oscil-
lator corresponding to the 1-kHz digit (2).
As shown in figure 3-3, this results in an
injection frequency (5.16 MHz minus 1.852
MHz) of 3.308 MHz. The 3.308 MHz is
subtractively mixed with the 500-kHz if. in
the low-frequency mixer, producing a
second if. of 2.808 MHz. This signal is
filtered and applied to the mid-frequency
mixer to be subtractively mixed with the
100-kHz injection frequency. To determine
the 100-kHz injection frequency, first note
whether the MHz digit to be used results in
a high or low frequency. In this case, the
selected MHz digits (13) are in the hi band;
therefore, the 100-kHz injection frequency
must correspond. It also must be noted
that the CPS switch is in the 500 position.
Therefore, the correct 100-kHz injection
frequency is 32.8005 MHz, When the 2, 808
MHz is subtractively mixed with the 32.8005
MHz in the mid-frequency mixer, the re-
sulting third if. is 29,9925 MHz, This
frequency is filtered and applied to the high-
frequency mixer, where it is subtractively
mixed with the MHz injection corresponding
to the selected MHz digits (13). This re-
sults in the desired output frequency of
13.4925 MHz (29.9925 MHz - 16.5 MHz =
13.4925 MHz). Similarly, the 500-kHz if.
can be translated to any one of the possible
280, 000 operating channels.

3-30. POWER SUPPLY (Figure 3-2). The
operating voltages for all circuits in the
T-827B/URT are produced by Power Supply
Electronic Assembly A2A8., The 105- to
125-Vac primary power is converted to

110 Vde (rf amplifier tubes plate and screen
supply), and 28 Vdc (general use).. The

28 Vdc is also regulated to 20 Vdc. The

20 Vdc is used for operating voltages in the
semiconductor circuits of the T-827B/URT.
In addition, 4-Vdc Power Supply Electronic
Assembly A2A16 provides a positive 4-volt
source for 100 CPS Synthesizer Electronic
Subassembly A2A6A4,

3-31. RADIO TRANSMITTER T-827B/URT,
FUNCTIONAL SECTION DESCRIPTION,

3-32. GENERAL., The T-827B/URT
comprises six principal functional sections.
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These sections are described below in the
following order: main signal flow, audio
signal flow, frequency synthesization, dc
power supply, digital tuning, and main
frame and control switching.

3-33. MAIN SIGNAL FLOW SECTION
(Figure 3-4). The main signal flow begins
in Frequency Standard Electronic Assembly
A2A5, which generates the 500-kHz local
carrier. Transmitter Mode Selector Elec-
tronic Assembly A2A1 processes the intel-
ligence to be transmitted and modulates the
local carrier, and Transmitter IF, Ampli-
fier Electronic Assembly A2A12 amplifies
the modulated 500-kHz signal to a level
suitable for translation to an rf signal. An
APC and a PPC loop are inserted into the
if. amplifiers from the AM-3007/URT high-
power amplifier to control the overall sys-
tem power output. RF Translator Electronic
Subassembly A2A6A6 converts the modulated
500-kHz signal to the rf output frequency
selected by the frequency knobs on the front
panel., RF Amplifier Electronic Assembly
A2A4 amplifies the selected rf channel to a
level suitable for driving the AM-3007/URT.
The main signal flow section is described
sequentially by function in the paragraphs
below.

3-34. Frequency Standard Electronic As-
sembly A2A5 produces accurate, stable,
reference frequencies upon which all fre-
quencies within the system are based. The
outputs of this assembly are 500 kHz, 1
MHz, and 10 MHz. The 500 kHz is routed
to Transmitter Mode Selector Electronic
Assembly A2A1 for use as thelocal carrier,
and to Spectrum Generator Electronic Sub-
assembly A2A6A5 for use in the frequency
synthesizing process. The 1 MHz is routed
to MC Synthesizer Electronic Subassembly
A2A6A1, which generates the 2.5- to 23.5-
MHz injections for the high-frequency
translator-mixer. The 10-MHz output from
the frequency standard is sent to 100 KC
Synthesizer Electronic Subassembly A2AG6A2,
which generates the injections to the mid-
frequency translator-mixer. The frequency
standard consists of four basic circuits: 5-
MHz frequency standard, oven-control,
multiplier-divider, and comparator circuits.

3-35. The 5-MHz frequency standard con-
sists of a 5-MHz oscillator and buffer
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amplifier. The oscillator crystal is in an
evacuated holder, which results in a higher
Q for the crystal because of the reduction
of acoustical damping. The 5-MHz oscil-
lator and its circuitry are enclosed within
a temperature-controlled oven structure.

3-36. The oven-control circuit maintains
the oven at a fixed temperature at 85°C

with a maximum variation of +0.05°C. Since
the temperature coefficient of the crystal

is £0.2 ppm per degree Celsius, anultimate
stability of 1 part in 108 per day is obtained.

3-37. The multiplier-divider circuits re-
ceive an input from the 5-MHz oscillator
and provide the 500-MHz, 1-MHz, and 10-
MHz outputs to the synthesizer, and a 500-
kHz output to the mode selector for use as
the local carrier, The accuracy of each of
these outputs is the same as that of the 5-
MHz oscillator.

3-38. The comparator circuit enables the
5-MHz oscillator to be compared with an
external standard such as the AN/URQ-10.
The comparator has a lamp which will in-
dicate whether there is a difference in fre-
quency between the internal and external
5-MHz standards.

3-39. Transmitter Mode Selector Elec-
tronic Assembly A2A1 processes and

routes the local carrier and the intelligence
to be transmitted. This is accomplished
by: balanced modulation and filtering inthe
single-sideband (SSB), FSK, and AM modes;
carrier reinsertion in the CW and AM
modes; carrier reinsertion in the SSB
modes when desired; and provision for side-
tone monitoring of intelligence by the oper-
ator. The mode selector requires two

input sources: audio from the audio ampli-
fier(s) and the 500=kHz local carrier signal
from the frequency standard.

3-40. The signal path through the mode
selector is shown in figure 4-5. The
balanced modulators function to create the
sidebands and suppress the carrier. Oper-
ating voltages from the mode selector

switch on the front panel are used for gating.

Thus, the USB balanced modulator and its
associated amplifiers and filters function
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in the USB, AM, FSK, and ISB modes. The
LSB balanced modulator is gated on in the
LSB and ISB modes only. Neither balanced
modulator is operative in the CW mode. The
500-kHz local carrier from the frequency
standard is gated to both balanced mdoula-
tors in all modes except CW.

3-41. The output of each balanced modula-
tor is a double-sideband signal. This signal
is fed through an isolation amplifier to the
appropriate mechanical filter, which re-
moves the unwanted sideband. The output
of the balanced modulator circuit is sent to
the if. amplifier for amplification. In the
AM mode, the 500-kHz carrier is sent to
the if. amplifier for reinsertion into the
USB signal. The mode selector also con-
tains circuitry to permit pilot carrier to be
transmitted in the SSB modes.

3-42. The mode selector also provides a
gating function for operator monitoring.
The LSB intelligence can be monitored via
the LSB sidetone line. The USB, AM, and
FSK intelligence can be moniored via the
USB sidetone line. In the CW mode, a CW
sidetone oscillator is gated on and routed
via the USB sidetone line for operator
monitoring.

3-43. Transmitter IF. Amplifier Elec-
tronic Assembly A2A12 amplifies the inputs
from the mode selector to a level suitable
for translation to an rf frequency. One of
its principal functions is to provide a
convenient place in the exciter circuitry to
control the system peak and average power
outputs automatically. There are four
inputs to this assembly; the if. input and
the 500-kHz local carrier from the mode
selector, and the APC and the PPC from a
high-power amplifier such as the AM-3007/
URT.

3-44. The controlled if. output is applied
to RF Translator Electronic Subassembly
A2A6A6, where it is mixed with the in-
jection signals from the synthesizer and
translated to the selected rf channel. Two
controlled if. stages are employed in the
if. amplifier. One stage is controlled by a
PPC level from a high-power amplifier,
while the other is controlled by an APC
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Figure 3-2. Radio Transmitter T-827B/URT,

Functional Block Diagram
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Figure 3-3. T-827B/URT, Frequency Translation,
Functional Block Diagram

level, In addition, the 500-kHz carrier re-
insertion signal is applied to the if. signal
in the AM and CW modes automatically, and
a pilot carrier can be reinserted in the SSB
modes if desired,

3-45. RF Translator Electronic Subassem-
bly A2A6A6 accepts the modulated 500-kHz
signal from the if. amplifier and converts

it to one of the 280, 000 rf channels selected
by the tuning knobs on the front panel of the
T-827B/URT, Three mixers are employed
in the translator to accomplish the triple-
conversion frequency scheme.

3-46. The low-frequency mixer mixes the
500-kHz signal with an injection frequency
selected by the 1 and 10 KC front-panel
controls to produce a second if, between
2.8 and 2.9 MHz. The 1- and 10-MHz in-
jection comes from 1 and 10 KC Synthesizer
Electronic Subassembly A2A6AS3.

3-47, The mid-frequency mixer mixes the
signal from the low frequency mixer with an
injection from 100 KC Synthesizer Electronic
Subassembly A2A6A2 to produce a third if.

in either one of two bands: 19.5 to 20.5

MHz (low band) or 29.5 to 30.5 MHz (hi band).

3-13
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The frequency band is determined by the
MCS controls on the front panel.

3-48. The high-frequency mixer accepts
the input from the mid-frequency mixer and
mixes it with an injection from MC Synthe-
sizer Electronic Subassembly A2A6A1 to
produce the final rf channel to be transmit-
ted. The injection frequency from the MC
synthesizer is selected by the MCS controls
on the front panel.

3-49. RF Amplifier Electronic Assembly
A2A4 amplifies the output of the rf trans-
lator to a level suitable to drive a high-
power linear amplifier, such as the AM-
3007/URT. The rf amplifier consists
basically of a solid-state preamplifier and
two vacuum -tube amplifier stages. All
stages in the rf amplifier are digitally tuned
by the tuning knobs on the front panel of the
T-827B/URT. The front-panel knobs
electromechanically position the input,
interstage, and output tuning circuitry
which allows the rf amplifier to function as
a linear amplifier at the selected dial fre-
quency. The output from the rf amplifier
is applied to an rf connector on the rear of
the T-827B/URT for connection to a high-
power amplifier, such as the AM-3007/
URT.

3-50. AUDIO SIGNAL FI.OW SECTION
(Figure 3-5). The purpose of the audio
signal flow section is to accept the intel-
ligence to be transmitted and route it to the
mode selector to modulate the 500-kHz
local carrier. The audio signal flow section
consists of Transmitter Audio Amplifier
Electronic Assemblies A2A2 and A2A3,
FSK Tone Generator Electronic Assembly
A2A9, and the associated switching and
metering circuits,

3-51. The audio amplifiers amplify the
audio intelligence to be transmitted to the
input level required by the balanced mod-~
ulators in the mode selector. The two
amplifiers are identical. The USB audio
amplifier (A2A2) is employed in the USB,
AM, and FSK modes. The LSB audio amp-
lifier (A2A3) is used in the LSB mode.
Both audio amplifiers are used in the ISB
and ISB/FSK modes, but neither is used in
the CW mode.

NAVSHIPS 0967-427-5010

3-52. The FSK tone generator converts
the mark and space tty impulses into audio
mark and space tones. These tones are
amplified by the USB audio amplifier and
then routed to the USB balanced modulator
in the mode selector to modulate the 500-
kHz local carrier.

3-53. Two audio line-level meters are
used in the T-827B/URT. These line-level
meters, located on the front panel, monitor
the audio signal levels to the USB and LSB
audio amplifiers. A2M1 is the LSB line-
level meter and A2M2 is the USB line-level
meter,

3-54. FREQUENCY SYNTHESIZATION
SECTION (Figure 3-6). The frequency
synthesization section (included primarily
within Translator/Synthesizer Assembly
A2A6) generates three injection frequencies
to the rf translator. These three injections
are selected by the front-panel tuning knobs
of the T-827B/URT. The injections are
applied into the low-, mid-, and high-fre-
quency mixers of the rf translator to convert
the 500-kHz if. into the selected rf output
channel. The inputs to the frequency syn-
thesizer are 500 kHz, 1 MHz, and 10 MHz
from the frequency standard, The five
principal circuits involved in the frequency
synthesization process are the Spectrum
Generator Electronic Subassembly A2AGAS5,
1 and 10 KC Synthesizer Electronic Sub-
assembly A2A6A3, 100 KC Synthesizer
Electronic Subassembly A2A6A2, MC Syn-
thesizer Electronic Subassembly A2A6A1,
and 100 CPS Synthesizer Electronic Sub-
assembly A2AGA4.

3-55. The spectrum generator provides

a highly accurate signal burst to each of
the synthesizers for use as a reference in
error-cancellation scheme. The input to
the spectrum generator is the 500 kHz from
the frequency standard. The outputs are:

a., 15.3to 16.2 MHz (in 100-kHz incre-
ments) to the 100 KC Synthesizer.

b. 3.82 to 3.91 MHz (in 10-kHz incre-
ments) to the 1 and 10 KC Synthesizer.

c. 0.122t0 0.131 MHz (in 1-kHz incre-
ments) to the 1 and 10 KC Synthesizer.

3-15
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d. 1-kHz reference pulse to the 100 CPS
synthesizer.

3-56. The 1 and 10 KC synthesizer gen-
erates two output signals. One output is
the 3.301- to 3.400-MHz injection band to
the low-frequency mixer in the rf transla-
tor. The injection frequency is dependent
upon the setting of the 1 and 10 KC controls
on the front panel. The injection signal is
a combined signal for both digits. The
second output from the 1 and 10 KC syn-
thesizer is the 7,089-MHz error-cancelling
loop signal to the 100 CPS synthesizer.

3-57. The 100 KC synthesizer generates
the injection frequency for the mid-
frequency mixer in the rf translator.
The injection frequency is dependent
upon the setting of the 100 KCS

control on the front panel, The output
frequency of the 100 KC synthesizer is in
either one of two bands: 2.4 to 23.3 MHz
(lo band) or 32.4 to 33.3 MHz (hi band).
The hi- or the lo-band injection frequency
is determined by the setting of the MCS
controls on the front panel. The two inputs
to the 100 KC synthesizer are the 15.3 to
16.2 MHz from the spectrum generator and
the 7.1000 to 7.1009 MHz from the 100
CPS synthesizer.

3-58. The MC synthesizer furnishes the
injection frequency to the high-frequency
mixer in the rf translator. The injection
range is 2.3 to 23.5 MHz in 1-MHz inter-
vals. The injection frequency is selected
by the setting of the MCS controls on the
front panel. The input to the MC synthe-
sizer is the 1-MHz output from the fre-
quency standard.

3-59. The 100 CPS synthesizer generates
a 7.000- to 7.0009-MHz signal to the 100
KC synthesizer. The signal frequency is
determined by the setting of the CPS switch
on the front panel. The 100-Hz displace-
ment of the 7,1-MHz signal is injected into
the 100 KC synthesizer to allow the T-827B/
URT to be tuned in 100-Hz increments by
the CPS switch.

3-60. DC POWER SUPPLY SECTION
(Figure 3-7). The dc power supply section

3-16

furnishes all of the operating dc voltages
required by the T-827B/URT. Power Supply
Electronic Assembly A2A8 (figure 4-4)
consists of the positive 110-Vdc supply, the
positive 28-Vdc supply, and the regulated
positive 20-Vdc supply.

3-61. The positive 110-Vdc supply fur-
nishes plate and screen voltage to the
vacuum tubes in RF Amplifier Electronic
Assembly A2A4,

3-62. The positive 28-Vdc supply furnishes
the voltage for the rf amplifier turret
motor, the MC synthesizer tuning motor,
the 5-MHz oscillator and oven-heater cir-
cuit in the frequency standard, and all
relays except the push-to-talk (ptt) relay.
The positive 28 Vdc is also used with a
zener diode circuit to furnish a positive 12
Vdc for the handset and the ptt relay when
the T-827B/URT is operated by a local
operator.

3-63. The regulated positive 20-Vdc
supply furnishes gating and supply voltages
for the semiconductor circuitry used in the
equipment. It is also used with a zener
diode circuit in 4-VDC Power Supply Elec-
tronic Assembly A2A16 to furnish positive
4 Vdc to the 100 CPS synthesizer.

3-64. DIGITAL TUNING SECTION (Figure
3-8). The digital tuning section tunes the
T-827B/URT to the selected rf output chan-
nel via a set of front-panel controls arranged
on a one-knob-per-digit basis. The digital
tuning controls also tune the associated rf
power amplifier (such as the AM-3007/URT)
to the T-827B/URT output frequency.

3-65. The digital tuning of the T-827B/
URT uses an electromechancial positioning
scheme, The 100 KCS, 10 KCS, and 1 KCS
controls are mechanical, while the 10 MCS,
1 MCS, knobs and CPS controls are elec-
tromechanical. The MCS controls function
through Code Generator Electronic Assem-
bly A2A7. Turning the MCS controls
initiates the five-wire ground-seeking cir-
cuitry in the code generator. The turret
motors are energized by a ground, and
rotate until they reach a no-ground
condition,
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Figure 3-5. T-827B/URT,

Audio Signal Flow

Section, Simplified Block Diagram
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Figure 3-7. T-827/URT, DC Power Supply,
Simplified Block Diagram

3-66. The MCS controls are mechanically
linked to the code generator. Rotation of
either one or both of the controls can re-
sult in four tuning codes being initiated by
the code generator. One code causes the
rf amplifier turret motor to select the MHz
strip corresponding to the new frequency.
A second code causes the tuning motor in
the MC synthesizer to select automatically
the correct crystal for use in the tuning
scheme., The third code positions the tuning
turret in the rf power amplifier (such as the
AM-3007/URT). The fourth code switches
the hi-/lo-band control line to correspond
to whether a hi- or a lo-band injection is
required into the rf translator from the

100 KC synthesizer. The T-827B/URT
will be disabled if the MCS controls are set
to 00 or 01; either setting causes tunerelay
A2K1 to energize and remove the input to
the positive regulated 20-Vdec supply.

3-67. Rotation of the 100 KC control se-
lects one of 10 crystals in the 100 KC syn-
thesizer, and fine-tunes the rf amplifier

MHz strips in accordance with the digital
tuning scheme, Rotation of the 10 KCS
control selects the crystal for the 10-kHz
oscillator to be used in the 1 and 10 KC
synthesizer rf amplifier. The 1 KC digit
control selects the 1-kHz oscillator crystal
to be used in the 1 and 10 KC synthesizer
for the digital tuning scheme selected. The
CPS switch initiates the tune-control volt-
age into the 100 CPS synthesizer to allow
the T-827B/URT to be tuned in 100-Hz in-
crements by the CPS vernier control,

3-68. MAIN FRAME AND CONTROL
SWITCHING SECTION. The main frame
and control switching section consists of
switches and relays mounted on the T-827B/
URT main frame. This section includes
relays A2K1, A2K3, A2K4, A2K5, and
A2K6, and switches A2S1, A2S2, A2S7,
and A2S8; these are shown as part of the
overall schematic diagram of the T-827B/
URT (figure 5-13). These relays and
switches energize and key the circuits re-
quired for each mode of operation.

3-21
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3-69. RADIO TRANSMITTER T-827B/URT,
MAIN SIGNAL FLOW CIRCUIT DESCRIP-

TION, (See Figure 3-4.)
3-70. FREQUENCY STANDARD ELEC-

TRONIC ASSEMBLY A2A5 (Figure 5-17).
This assembly is the heart of the T-827B/
URT, as it provides the highly accurate
frequencies upon which the digital tuning
scheme is based. Four circuitsare required
to produce the 5-MHz, 1-MHz, 10-MHz, and
500-kHz outputs required for operation of
the AN/WRC-1B. These are the 5-MHz
oscillator, oven-control, comparator, and
multiplier-divider circuits.

3-71. 5-MHz Oscillator. A typical 5-MHz
oscillator (figure 3-9) consists of Pierce
oscillator Q101 and buffer amplifiers @102
and Q103, These circuits provide an
accurate 5,000, 000-Hz signal used as a
standard throughout the T-827B/URT. The
crystal-oscillator assembly is housed in an
oven maintained at a temperature selected
in the range 74°C #+4°C for optimum opera-
tion of the crystal. The 5-MHz oscillator

circuit is used during all modes of operation.

3-72. The 5-MHz frequency of oscillator
Q101 is obtained from a Pierce configura-
tion, Capacitor C103 is for coarse ad-
justment and capacitor C102 is for fine
adjustment of the oscillator frequency. The
signal from oscillator Q101 is amplified by
amplifier stages Q102 and Q103. These
amplifiers not only increase the signal level
of oscillator @101, but also isolate it from
the useful load to increase stability. Con-
ventional bias circuits are used for oscil-
lator Q101 and isolation amplifier Q102.
Base bias for amplifier Q103 is developed
across resistor R111 in series with diode
CR102 as a result of the rf excitation from
the collector of isolation amplifier Q102.

3-73. Operating voltage for the oscillator
and amplifiers is obtained by dropping the
20-Vdc supply to 10 Vde, using zener diode
CR101 and resistor R109. Filtering is
provided by capacitor C107. The oscillator-
amplifier circuits are resistance-capaci-
tance coupled throughout to avoid frequency
drifts generally produced by transformer
coupling.

NAVSHIPS 096 7-427-5010

3-74. Oven Control. A typical oven-
control circuit (figure 3-10) consists of a
bridge circuit, differential amplifier Q201
and @202, Darlington amplifier Q203 and
Q204, and dc power amplifier Q205. These
circuits maintain the 5-MHz crystal oven at
a constant temperature in the range of 74°C
+4°C for optimum frequency stability of the
crystal. The oven-control circuit is used
during all modes of operation.

3-75. Resistors R201 through R205 form a
bridge circuit, with temperature-sensitive
resistor R203 in one of the arms, This
resistor, with a well-defined temperature
characteristic, is attached to the oven wall,
sensing its temperature. Any variation in
temperature will unbalance the bridge,
giving a dc voltage differential between the
bases of transistors Q201 and Q202. This
voltage differential is sensed and amplified
by differential amplifier Q201 and Q202, and
is further amplified by transistors Q203 and
Q204, which are connected in cascade
(Darlington configuration) to increase sta-
bility, gain, and input impedance. This
amplified dc voltage controls amplifier
transistor Q205, increasing or decreasing
the current flow and the power dissipation
in oven-heater resistor R211, The increase
or decrease in temperature thus obtained
will be sensed by temperature-sensitive
resistor R203, driving the input bridge
toward balance and maintaining the required
temperature for proper oscillator operation,

3-76. Potentiometer R204 (part of one
arm of the bridge) is set by trial and error
to obtain the optimum oven temperature for
the specific crystal that is installed. Re-
sistor R213 is in a feedback loop. This
increases the stability of the differential
amplifier.

3-77. The bridge circuit and transistors
Q201, Q202, and Q203 operate from the
same 10-Vdc supply used for the oscillator
and amplifier circuits. Transistor Q204
operates from the 20-Vdc supply, and power
transistor Q205 and oven-heater resistor
Q211 operate from a 28-Vdc supply.

3-78. Comparator. A typical comparator
(figure 3-11) consists of mixer Q301 and
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Figure 3-9. T-827B/URT, Typical 5-MHz Oscillator, Simplified Schematic Diagram

+10V }

. , R212 RAOTS  $R206
+28V —_— = 1
rOVEN - R214
[HEATER AMPL
| RNy 0203
| Raist
|I 0202 201
b
| AMPL ‘
| 0205 AMPL .
L Q204 DIFERENTIAL
__ 1 R2094 s
::RZIO s S R208
] 1
046-002-023 .

Figure 3-10. T-827B/URT, Typical Oven Control, Simplified Schematic Diagram
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Figure 3-11. T-827B/URT, Typical Comparator,
Simplified Schematic Diagram

amplifier Q302, These circuits are used
to compare the signal from the 5-MHz
oscillator circuit with an accurate external
5-MHz signal, This function is required
to determine and maintain the accuracy of
the internal 5-MHz frequency standard
signal.

3-79. In the INT position of switch S301,
any externally applied signal is completely
disconnected from the system, and only
the 5-MHz signal from the internal 5-MHz
oscillator is used. This signal is applied
through contacts 2 and 3 on switch S301
and is directed to the regenerative multi-
pliers and dividers via contact 4.

3-80. In the COMP position of switch
S301, the 5-MHz signal generated by the
5-MHz oscillator is applied through switch
contacts 3 and 4 to the multiplier-divider
circuits, The 5-MHz output from the
multiplier-divider circuits is then applied
through switch contacts 8 and 7 to the
emitter of mixer Q301., Resistor R303acts

as the emitter load. A 5-MHz signal (from
a highly stable source) is applied to the base
of mixer Q301, Diode CR301 acts as a
limiter and temperature-compensation
element. The difference frequency between
the internally generated 5-MHz error signal
and the highly stable external 5-MHz signal
is filtered by the combination of resistor
R302 and capacitor C303, and applied to

the base of amplifier Q302 through resistor
R304. The emitter load of amplifier Q302
is lamp DS301, which will light on and off
at a rate determined by the previously
mentioned frequency error (difference).
When both signals are at the same frequency
lamp DS301 will not light, This compara-
tor circuit allows an operator in the field
to adjust the frequency to roughly 5 MHz

by adjusting capacitor C102 on the oscilla-
tor (figure 3-9). Power for operation of
the comparator circuit is obtained through
contacts 12 and 11 of switch S301, In any
other position of the switch (INT and EXT),
no power is available for the comparator
operation,
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3-81, In the EXT position of switch S301,
the internally generated 5-MHz signal is
completely disconnected from the system
and is not used. The external 5-MHz signal
is used instead via C302 and contacts 1 and
4 of switch S301. From here it is directed

to the regenerative multipliers and dividers.

3-82. Multiplier-Divider. A typical
multiplier-divider circuit is shown in figure
3-12. The purpose of these circuits is to
provide the 10-MHz, 1-MHz, and 500-kHz
signals to be used in the triple-conversion
mixing process in the translator/synthe-
sizer. The 500-kHz signal is also routed
to the mode selector, where it serves as
the 500-kHz if,

3-83. The 10-MHz signal is derived from
multiplier circuit @. The collector load
for this transistor is tuned to the second
harmonic of the 5-MHz standard. The 1-
MHz signal is derived from the regenera-
tive divide-by-five circuit, consisting of
transistors Q2 and Q3. At the instant
power is applied, noise is produced in the
tuned outputs of Q2 and Q3. The tuned out-
put of Q3 allows only the 1-MHz portion of
the noise to pass. This low-level 1-MHz
signal is applied to 4-MHz amplifier Q2,
which is biased in a nonlinear condition so
that only the fourth harmonic of the 1-MHz
signal is amplified. The 4 MHz is mixed
with the 5-MHz input, providing a 1-MHz
input to Q3. This 1 MHz is amplified and
applied to amplifier Q2. This flywheel
effect is repeated until a stable 1-MHz sig-
nal is produced, which is locked to the 5

MHz from the internal or external frequency

standard., The 500-kHz signal is generated
by the locked frequency divider Q1. The
feedback of this stage is adjusted to just
below the point of self-oscillation, When
the 1-MHz trigger is applied from trans-
former T3, the stage oscillates at 500 kHz,
locking itself to every second cycle of the
1-MHz trigger.

3-84. MODE SELECTOR ELECTRONIC
ASSEMBLY A2A1, Mode Selector Elec-
tronic Assembly A2A1l processes androutes
the intelligence to be transmitted by Radio
Set AN/WRC-1B. This is accomplished by:
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balanced modulation and filtering in the SSB,
FSK, and AM modes; carrier reinsertion in
the CW and AM modes; carrier reinsertion
in the SSB modes when desired; and pro-
vision for sidetone monitoring of intelligence
by the operator. Eight basic circuits are
employed in the intelligence processing by
the mode selector: the 500-kHz gate and if.
amplifiers, balanced modulator, isolation
amplifiers/filters, CW carrier reinsertion
gate, AM carrier reinsertion gate, SSB
carrier reinsertion level control, audio
sidetone gate, and CW sidetone oscillator/
gate.

3-85. 500-kHz Gate and IF, Amplifiers
(Figure 3-13). The 500-kHz gate and if.
amplifiers circuit consists of gating diode
A2A1A4CR11 and amplifiers Q6 and Q7.
These circuits amplify the 500-kHz output
from the 1-MHz divide-by-two circuit in
Frequency Standard Electronic Assembly
A2A5 to a level suitable for use in balanced
modulators A2A1A1 and A2A1A2, The gat-
ing circuit prevents application of the 500-
kHz signal to the amplifiers during CW
operation, Amplifier A2A1A4Q6 is used
during the USB, AM, and FSK modes of
operation, and amplifier Q7 is used during
the LSB mode of operation. Both ampli-
fiers are used during the ISB mode of oper-
ation.

3-86. In ISB operation, the 500-kHz signal
is coupled to the anode of gating diode CR11
by capacitor C26. This gate is forward-
biased as a 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 opera-
tion, except CW, by voltage dividers R53,
R54, and R55, R56. Positive 20 Vdec is
applied to the dividers from the front-panel
mode selector switch. Since gate CR11 is
forward-biased, it will conduct, allowing
the 500-kHz signal to pass and be coupled
by capacitors C27 and C30 to the bases of
amplifiers Q6 and Q7, respectively. Oper-
ating voltage for amplifier Q6 is developed
from the positive 20 Vdc applied to voltage
divider R57, R58, and emitter resistor R59
from the mode selector switch, The 500-
kHz signal is coupled to balanced modulator
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Figure 3-13. T-827B/URT, 500-kHz Amplifiers,
Simplified Schematic Diagram

A2A1A1 by transformer A2A1A4T3. Oper-
ating voltage for amplifier Q7 is developed
from the positive 20 Vdc applied to voltage
divider R60, R61, and emitter resistor
R62 from the mode selector switch., The
500-kHz signal is coupled to balanced mod-
ulator A2A1A2 by transformer A2A1A4T4.
When the mode selector switch on the front
panel is set to the USB, AM, or FSK posi-
tion, the positive 20-Vdc operating voltage
for Q7 is removed. When the mode selec-
tor switch is set to the LSB position, the
positive 20-Vdc operating voltage for amp-
lifier Q6 is removed. When the mode
selector switch is set to the CW position,
the operating voltage for the amplifiers and
the anode bias for gate CR11 are removed.
The 10-Vdccathode bias on CR11 is still
applied. Therefore, CR11 will be reverse-
biased.

3-87. Balanced Modulator (Figure 3-14).
Two balanced modulator circuits are used.
Balanced modulator A2A1A1 is identical to
balanced modulator A2A1A2 (figure 5-14).
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These circuits modulate the 500-kHz if.
carrier with the desired intelligence. A
balanced modulator is a device for obtaining
the sideband components of modulation
without passing the carrier. Balanced
modulator A2A1A1 is used during the USB,
AM, and FSK modes of operation. Balanced
modulator A2A1A2 is used during the LSB
mode of operation. Both balanced modula-
tors are used during the ISB mode of oper-
ation. Since their operation is the same,
only balanced modulator A2A1A1 will be
discussed. The balanced modulator (figure
3-14) consists of a balanced, resistive,
input network, A2A1A1R21 through R25; a
diode bridge, CR5 through CRS8; and a
balanced output network, C13 through C17,
and R31 through R34.

3-88. The 500-kHz output from the 500-
kHz amplifier is applied to the center of
the balanced, resistive, input network,
Balancing potentiometer R23 is adjusted to
compensate for the tolerance of fixed re-
sistors R21, R22, R24, and R25., Proper
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Figure 3-14. T-827B/URT, Balanced Modulator,
Simplified Schematic Diagram

adjustment of R23 ensures that the resis-
tance from the center to either side of the
resistive input network will be equal
(balanced). The output from this network
is applied 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 precision 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.

3-89. 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 out-
put from the diode bridge will consist of
two sidebands with a suppressed carrier.
Resistors R31, R32, R33, and R34 provide
resistive balance from the center to either
side of the output of the balanced modula-
tor circuit. Balancing potentiometer R23
and tuning capacitor C15 provide resistive
and reactive balance in the balanced mod-
ulator circuit, ensuring a high degree of
carrier suppression.

3-90. Isolation Amplifiers/Filters (Fig-
ure 3-15). The output from balanced mod-
ulator A2A1A1 is coupled to the base of
isolation amplifier A2A1A2Q2 by capacitor
C18, Operating voltage for amplifier Q2 is

developed from the 20 Vdc applied by the
mode selector switch on the front panel
(USB, ISB, AM, and FSK positions)., Un-
bypassed emitter resistor R39 provides a
small amount of degeneration to improve
the stability of the circuit. Isolation
amplifier Q2 amplifies the double-sideband
output from the balanced modulator. This
amplification is required because of the
insertion loss of the filter. The output
from isolation amplifier Q2 is coupled to
the input of filter A2A1FL2,

3-91., Filter A2A1F1L2 is a mechanical
filter that passes only the upper-sideband
portion of the double-sideband output of
isolation amplifier A2A1A3Q2. During
FSK operation, the square wave used to
modulate the 500-kHz carrier is filtered
so that only that portion of the if. that is
modulated by the fundamental frequency of
the square wave passes. Coupling capaci-
tor C21 is selected to provide a 500-kHz
series-resonant input circuit for the filter,

3-92. Isolation amplifier A2A1A3Q2 is
applied only during the LSB or ISB modes
of operation. The 500-kHz output from
balanced modulator A2A1A2 is applied to
isolation amplifier A2A1A3Q1, which pro-
vides the amplification required to drive
filter A2A1FL1, Filter A2A1FL1 passes
only the lower-sideband portion of the
double-sideband output from isolation amp-
lifier A2A1A3Q1l., The output from filter
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Figure 3-15. T-827B/URT, Isolation Amplifier/Filter,
Simplified Schematic Diagram

A2A1FL1 or FL2, or from both filters, is
coupled to the if. amplifiers in Transmitter
IF, Amplifier Electronic Assembly A2A12
by capacitor A2A1C11. Resistor A2A1R41
provides the necessary resistive termina-
tion for the two filters.,

3-93. CW Carrier Reinsertion Gate (Fig-
ure 3-16). The CW carrier reinsertion
gate consists of three gating circuits,
A2A1A4CR16, CR17, and CR18, These
circuits gate the 500-kHz local carrier to
the if. amplifiers for reinsertion 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 CR16
each time the transmitter is keyed during
the CW mode of operation.

3-94, The 500-kHz signal is coupled to
the anode of gate CR16. A positive 13.3-
Vdc anode bias is developed on gate CR16
by voltage divider R85, R87 from the posi-
tive 20 Vdc applied when the mode selector
switch is set to CW. The cathode of diode
CR16 is biased at approximately 17 Vdc
until the transmitter is keyed. A ground is
then applied through diode CR17 to resistor
R89. This reduces the cathode biasinstan-
taneously to 9.9 Vdc as a result of the
voltage-divider action of resistors R115,
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R90, R89, and R88., When a gate is con-
ducting, both biases are approximately the
same; the difference is the voltage drop
caused by the forward resistance of the
diode. Thus, when the transmitter is keyed
gate CR16 is forward-biased and conducts,
allowing the 500-kHz signal to pass.

3-95. In each mode of operation, except
when the transmitter is keyed in the CW
mode, the cathode of gate CR16 is biased at
approximately 17 Vdc. This is also the
anode bias for gate CR18, The cathode of
gate CR18 is also biased at approximately
17 Vdec. This bias is developed by voltage
dividers R115, R92, and R93 from the 20
Vdc applied from the mode selector switch,
Therefore, gate CR18 will be forward-
biased and will conduct, effectively short-
ing gate CR16 to ground capacitor C45.
This ensures that any leakage through gate
CR16 will be bypassed to ground when the
transmitter is not being keyed in the CW
mode of operation, When the transmitter
is keyed, the cathode bias of gate CR16
drops instantaneously to 9.9 Vdc; conse-
quently, the anode bias of gate CR18 is at
the same level. Since the cathode of gate
CR18 is still biased at approximately 17
Vdc, gate CR18 is now reverse-biased,
removing the effective short from gate
CR16.
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Figure 3-16. T-827B/URT, CW Carrier Reinsertion Gate,
Simplified Schematic Diagram

3-96. AM Carrier Reinsertion Gate (Fig-
ure 3-17). The AM Carrier reinsertion
gate circuit consists of three gating circuits,
A2A1A4CR19, CR20, and CR21. These
circuits gate the 500-kHz local carrier into
the PPC if. amplifier 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. This pre-
vents any leakage from this circuit when it
is not being used. Gate CR21 provides dc
isolation between the two 20-Vdc lines when
gate CR20 is biased on,

3-97. The 500-kHz signal from the 1-MHz
divide-by-two circuit is applied to potenti-
ometer R101. This potentiometer sets the
percentage of modulation of the AM signal.
The output from the potentiometer is coupled
to voltage divider R95, R96 by capacitor
C46. Gate CR19 is forward-biased during
AM operation, 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 from the positive 20 Vdec
applied from the mode selector switch,
When a gate is conducting, both biases are

approximately 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-kHz signal to pass., The
500-kHz signal is coupled to the PPC if,
amplifiers for reinsertion into the if. signal.

3-98. In each mode of operation, the
cathode of gate CR19 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, effec-
tively shorting gate CR19 to ground through
capacitor C49. This ensures that any leak-
age through gate CR19 will be bypassed to
ground whenever the transmitter is not
being operated in the AM mode. When the
transmitter is placed in the AM mode of
operation, the anode of gate CR21 is biased
at 20 Vdc applied from the mode selector
switch, Since there is no voltage on the
cathode, gate CR21 is forward-biased and
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Figure 3-17. T-827B/URT, AM Carrier Reinsertion Gate,
Simplified Schematic Diagram

thus conducts. When gate CR21 conducts,
the cathode of gate CR20 is biased at 16.5
Vdec. This bias is developed by voltage
divider R99, R100 from the positive 20 Vdc
applied from the mode selector switch.
Since the anode of gate CR20 is biased at
13.3 Vde, CR20 will be reverse-biased and
prevent the 500-kHz signal from being
shunted to ground.

3-99, SSB Carrier Reinsertion Level
Control (Figure 3-18). The carrier re-
insertion level control consists of a gating
circuit using A2A1A4CR100 and a variable
attenuator circuit using CARRIER RE-
INSERTION switch A2A1S1, These circuits
provide a pilot carrier for reinsertion into
the if. signal, to enable other radio sets
with less stability than the AN/WRC-1B to
receive transmissions from the T-827B/
URT. This carrier is used in these radio
receivers for frequency-locking and de-
modulating, For normal use of the T-827B/
URT, the carrier is fully suppressed. These
circuits provide a pilot carrier when re-
quired, for the LSB, ISB, or USB modes of
operation,

3-100. The 500-kHz signal is coupled from
potentiometer A2A1A4R101 to voltage
divider R110, R112 by capacitor C50.
Potentiometer R101 is set so that the car-
rier is the same magnitude as the sideband
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when CARRIER REINSERTION switch
A2A181 is placed in the zero-suppression
position, The voltage divider limits the
level of the 500-kHz signal that is applied
to the anode of gate A2A1A4CR100, During
the USB, ISB, or LSB modes of operation,
gate CR100 is forward-biased by the posi-
tive 16.7-Vdc anode bias and the positive
13.3-Vdc cathode bias, The two biases are
instantaneous voltages, which are developed
by voltage dividiers R110, R111 and R108,
R109 for the positive 20 Vdc applied through
contacts 11 and 10, 9, or 8 of switch
A2A1S1. When gate A2A1A4CR100 is con-
ducting, both biases are approximately
equal, The difference in biases is thevolt-
age drop caused by the forward resistance
of the diode. Since gate CR100 is forward-
biased, it will conduct, allowing the 500-
kHz signal to pass.

3-101. The output from gate CR100 is
coupled to one of three attenuator circuits
by capacitor C51. The attenuator circuit
used depends upon the position of CARRIER
REINSERTION switch A2A1S1, When this
switch is set at the 0 DB SUPPR, 10 DB
SUPPR, or 20 DB SUPPR position, the
500-kHz signal is applied through the re-
spective attenuator network and switch con-
tacts2, 3, or4 and5. Transformer A2A1A4T5
couples the 500-kHz signal to the PPC if.
amplifier for reinsertion into the if. signal.
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Figure 3-18. T-827B/URT, SSB Carrier Reinsertion Level Control,
Simplified Schematic Diagram

3-~102. Audio Sidetone Gate (Figure 3-19).
Audio sidetone gate A2A1A4CR14 gets the
audio intelligence to the receiver, enabling
the operator to monitor the transmissions.
Gate CR14 is used during the USB, AM, and
FSK modes of operation.

3-103. Audio applied to balanced modula-
tor A2A1A1, from Transmitter Audio Amp-
lifier Electronic Assembly A2A2, is coupled
to the anode of gate A2A1A4CR14, This
gate will be forward-biased in the USB, AM,
FSK, or ISB modes of operation by the
positive 16. 7 Vdc on the anode and the posi-
tive 10 Vdc on the cathode. The two biases
are instantaneous voltages which are
developed from the positive 20 Vdc applied
by the mode selector switch. When gate
CR14 is conducting, both biases are ap-
proximately equal. The difference in
biases is the voltage drop caused by the
forward resistance of the diode. The gate
is forward-biased and will conduct, allow-
ing the audio to pass. This audio is ap-
plied 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 operator to mon-
itor the audio intelligence being transmitted.

3-104. Sidetone gate CR15 is identical to
sidetone gate CR14 (figure 5-14). This
gate is biased on during the LSB and ISB
modes of operation. The audio to be gated
by CR15 is applied from balanced modula-
tor A2A1A2, The output to the receiver is
amplified and applied to the headset and the
LSB 600-ohm audio output line for monitor-
ing.

3-105. CW Sidetone Oscillator/Gate (Fig-
ure 3-20). The CW sidetone oscillator/
gate consists of phase-shift oscillator
A2A1A4Q8 and gating diode CR13. These
circuits produce an audio tone that is ap-
plied to the associated receiver, enabling
the operator to monitor the keying in the
CW mode of operation,

3-106. Since the signal between base and
collector is reversed 180 degrees in phase
in a common emitter phase-shift oscillator,
an additional 180-degree phase shift is
necessary to keep the feedback signal (from
output to input) positive. The phase shift
occurs in an RC network consisting of
three sections, each contributing a 60-
degree phase shift at the frequency of
oscillation, In figure 3-20, the three RC
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sections are R68 and C36, R67 and C35, and
R66 and C34. When operating in the CW
mode, operating voltage for this circuit is
developed from the 20 Vdc applied from the
mode selector switch, Thermistor RT1
stabilizes the circuit for any ambient tem-
perature changes. Voltage divider R69, R70
determines the level of the audio tone (ap-
proximately 1 kHz) produced by phase-shift
oscillator Q8 and coupled to the cathode of
gate CR13.

3-107. When the transmitter is not keyed
for CW operation, gate CR13 is reverse-
biased. 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 instantaneous
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 CR12 becomes forward-biased,
The audio tone is applied to the receiver,
where it is amplified and applied to the

- headset and the USB 600-ohm audio output
line.

3-108. TRANSMITTER IF, AMPLIFIER
ELECTRONIC ASSEMBLY A2A12 (Figure
5-27). Transmitter IF. Amplifier Elec-
tronic Assembly A2A12 amplifies the
modulated 500-kHz signal from Transmitter
Mode Selector Electronic Assembly A2A1

to a level suitable for translation to the
modulated carrier frequency. Two con-
trolled stages are employed.

3-109. Peak-Power-Controlled (PPC)
IF. Amplifier (Figure 3-21). The PPC if.
amplifier consists of emitter follower
A2A12A1Q1 and if. amplifier Q2. These
circuits prevent the peak power of the if.
amplifier from exceeding a predetermined
level, and thereby limit the peak power of
the AM-3007/URT.

3-110. The if, signal from the isolation
amplifier /filter circuit in the mode selec-
tor is coupled through capacitor C1 to the
base of if, amplifier Q2. The base for if,
amplifier Q2 is provided by 20 Vdc
applied to voltage divider R2, R10, and
R12., Since resistor R12 is also in the
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emitter circuit of emitter follower Q1, any in-
creaseinthe emitter current of Q1 increases
the voltage acrossresistor R12. This in-
creases thebasevoltageon Q2, which de-
creases the forwardbias fromemitter to base
of Q2, therebydecreasing the gainofthe stage.
Emitter current in emitter follower Q1 will
flow when approximately 5 Vdc is received
at the PPC input. This voltage is supplied
by the PPC circuit in the associated rf
power amplifier., The PPC voltage is ap-
plied to the base of Q1, forward-biasing

the transistor and causing emitter current
to charge capacitor C3. This actionraises
the voltage level on the base of if. amplifier
Q2, decreasing its forward bias and the
gain of the stage. The output from Q2 is
developed across a 500-kHz tuned circuit
consisting of the primary of transformer

T1 and ecapacitor C5.

3-111. When the T-827B/URT is operating
in the compatible AM or CW mode, a 500-
kHz carrier signal from the carrier-rein-
sertion circuits in the mode selector 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 reinsertion.

3-112. Average-Power-Controlled (APC)
IF. Amplifier (Figure 3-22). This circuit
consists of emitter follower A2A12A1Q4
and if. amplifier Q3. These circuits con-
trol the amplitude of the 500-kHz if, signal
in accordance with the average power of the
output signal of the AM-3007/URT,

3-113. The if. signal from PPC if. amp-
lifier Q2 is applied to the base of if. ampli-
fier Q3 through transformer T1. The base
bias for Q3 is provided by 20 Vdc applied

to voltage divider R6, R15, R13, and R17.
The bias may be manually adjusted with
potentiometer R15. The emitter current

in emitter follower Q4 will flow when ap-
proximately +5 Vdc is received at the APC
input. This voltage is supplied by the APC
circuit in the associated rf power amplifier.
The APC voltage is applied to the base of
Q4, forward-biasing the transistor and caus-
ing emitter current to flow through resistor R14.

3-114. The APC input signal will not affect
if. amplifier Q3 until the magnitude of the
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Figure 3-21. T-827B/URT, Peak-Power-Controlled IF. Amplifier,
Simplified Schematic Diagram

signal becomes sufficient to produce enough
emitter current so that the voltage across
resistor R14 will exceed the voltage across
resistor R17. This condition will forward-
bias diode CR1, causing the voltage across
R17 to rise to nearly the same level as the
voltage across R14. Raising the voltage
across R17 causes the base-bias voltage

on if. amplifier Q3 to rise, thereby re-
ducing the base-to-emitter forward bias,
resulting in a decrease in gain for the stage.
The output from if. amplifier Q3 is devel-
oped across the 500-kHz tuned circuit con-
sisting of the primary of transformer T2
and capacitor C8.

3-115. RF TRANSLATOR ELECTRONIC
SUBASSEMBLY A2A6A6 (Figure 3-23). RF
Translator Electronic Subassembly A2A6A6
is a subassembly of Translator/Synthesizer
Electronic Assembly A2A6. The rf trans-
lator accepts the modulated 500~-kHz signal
from the Transmitter IF. Amplifier Elec-
tronic Assembly A2A12, and converts it

3-36

to one of the 280, 000 rf channels selected
by the T-827B/URT tuning knobs. Low-,
mid-, and high-frequency mixers are used
to convert the modulated 500-kHz signal
input to the desired rf output channel.

3-116. Low-frequency mixer A2AGAGA3
mixes the modulated 500-kHz if. signal
from the if. amplifier with the 1- and 10-
kHz injection signal from 1 and 10 KC syn-
thesizer A2A6A3, to produce a second if.
between 2.8 and 2.9 MHz. This band of
frequencies is obtained by subtractive mix-
ing of the 500-kHz signal and an injection
frequency between 3.301 and 3.400 MHz as
selected by the 1 and 10 KC controls on the
front panel.

3-117. Assuming a dial frequency of
16.3713 MHz, then the 1 KC control is set
to 1 and the 10 KC control is set to 7. The
chart in figure 3-3 shows the 1- and 10-
kHz injection to be 3.329 MHz (5.180 MHz
-1.851 MHz). The 3.329-MHz injection
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T-827B/URT, Average-Power-Controlled IF. Amplifier,

Simplified Schematic Diagram

is subtractively mixed with the 500-kHz
signal to produce a second if. of 2,829 MHz,
This output from mixer A2A6A6A3 is then
filtered by 2.8- to 2.9-MHz filter FL3.
Filter FL3 has a bandwidth of 100kHz from
2.8 to 2.9 MHz, This filter will reject all
the products from the low-frequency mixer
except the desired difference frequency.
The 2.8- to 2.9-MHz difference products
are coupled to the mid-frequency mixer.

3-118. Mid-frequency mixer A2A6AG6A2
mixes the signal from the low-frequency
mixer with the injection from 100 KC syn-
thesizer A2A6A2., This injection frequency
is dependent upon the settings of the 100 KC
control and the CPS switch on the front
panel. The outpuf range of the100 KC syn-
thesizer is in two bands, 22.4 to 23.3 MHz
(lo band) and 32.4 to 33.3 MHz (hi band).
The hi- or lo-band injection determined by
the setting of the MCS control on the front
panel.

3-119. The dial frequency selected in
paragraph 3-117 was 16.3713 MHz. Figure
3-3 shows 16 MHz to be a lo-band frequency
selection of the MCS controls. The lo-band
injection for a 100 KC control setting of 3

and a CPS switch setting of 3 is 22,7003
MHz. This 22.7003-MHz injection is sub-
tractively mixed with the 2,829 MHz from
the low-frequency mixer to produce an out-
put 0of19.8713 MHz from the mid-frequency
mixer, This 19.8713 MHz second if. signal
is routed through lo-band filter FL1 to
high-frequency mixer A2A6A6A1,

3-120. The output circuit of the mid-fre-
quency mixer is either lo-band filter FL1
or hi-band filter FL2. FL1 or FL2 is
selected by the setting of the MCS controls
on the front panel. The MCS controls
cause hi-/lo-filter relay A2K2 to be ener-
gized or deenergized by selecting the ap-
propriate code through code generator A2AT,
When relay A2K2 is energized, a ground is
applied to the hi-/lo-control line to select
hi-band filter FL2. When relay A2K2 is
deenergized, +20 Vdc is applied to the hi-/
lo-control line which selects lo-band filter
FL1. The bandwidth of FL1 is 19.5 to
20.5 MHz, FL2 has a bandwidth of 29.5

to 30.5 MHz. The 1-MHz bandwidth of
FL1 and FL2 rejects all mixing products
from the mid-frequency mixer except the
desired difference frequency.
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3-121. High-frequency mixer A2A6AG6A1l
mixes the signal from the hi-band or lo-band
filter with an injection signal from MC syn-
thesizer A2A6A1, The example frequency

is 19.8713 MHz. A setting of 16 on the MCS
controls on the T-827B/URT generates an
injection frequency of 3.5 MHz (figure 3-3).
This 3.5-MHz injection frequency is sub-
tractively mixed with the 19.8713-MHz signal
from the mid-frequency mixer via the lo-
band filter. The resulting output is the car-
rier channel - the 16.3713-MHz setting of
the controls and the CPS switch on the front
panel.

3-122, RF AMPLIFIER ELECTRONIC
ASSEMBLY A2A4 (Figure 3-24). RF Amp-
lifier Electronic Assembly A2A4 receives
the output of the rf translator, containing
the rf output channel and the intelligence to
be transmitted. One transistorized circuit
and two vacuum-tube circuits are used to
amplify this signal to a level suitable to
drive a high-power linear amplifier such as
the AM-3007/URT. All circuits in the rf
amplifier are digitally tuned by the MCS,
100 KC, and 10 KC controls on the front
panel on the T-827B/URT. The threebasic
circuits used are:

a. Mixer/amplifier subassembly
A2A4A38,

b. Rf amplifier A2A4V1,,
c. Rf amplifier A2A4V2,

3-123. Mixer/Amplifier A2A4A38 (Figure
3-25). This subassembly amplifies the rf
signal from the high-frequency mixer in the
rf translator for application to rf amplifier
A2A4V1, The input signal from the high-
frequency mixer enters the mixer/amplifier
at A5 of A2A4P2 and is coupled to the base
of A2A4A38Q1l. Q1 is designed to perform
as a dual-function stage. To maintain inter-
changeability, Ql may be used as a mixer
stage. It functions as an amplifier in the
T-827B/URT. Potentiometer R6 in the
collector circuit of Q1 is adjusted to com-
pensate for gain variations in the T-827B/
URT. Transistors Q2 and Q3 are cascade-
amplifier stages. The mixer/amplifier is
enabled (keyed) by transmit/receive relay
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A2K3 on the main frameof the T-827B/URT,
and by transmit/receive relay A2A4A38KI1,

3-124. RF Amplifier A2A4V1 (Figure 3-26),
This digitally tuned circuit amplifies the
input from the mixer/amplifier for applica-
tion to rf amplifier V2, The signal from
the mixer/amplifier is applied through con-
tacts 2 and 5 of relay A38K1 to the MC sub-
assembly and then to the grid of V1. The
positive 110-Vdc plate and screen voltage
for V1 is applied through decoupling resis-
tor A1R4 from Power Supply Assembly
A2A8. The cathode bias for V1 is developed
across A2A4R2 and A2A4A1R3,

3-125. When the T-827B/URT is keyed, a
momentary -30-Vdc bias from the high-
power rf amplifier (AM-3007/URT) keeps
V1 cut off to prevent large bursts of exci-
tation from the T-827B/URT at the instant
of turnon. This controlled build-up of
excitation matches the response time of the
system power controlling apc feedbackloop.
The momentary -30-Vdc bias network con-
sists of A2A8R13 and A2A8C7 in the power
supply assembly. When transmit/receive
relay A2K3 is energized (keyed), the nega-
tive lead of capacitor A2A8C7 is connected
through A2A8R13 and contacts 13 and 5 of
the relay to the -30-Vdec supply in the AM-
3007/URT. At this instant, A2A8CT acts

a short circuit (due to no charge being
present) and permits the -30-Vdc bias to be
applied to the grid of V1. As the charge on
A2A8CT builds up through A2A8R12 and
A2A8R13, the dc voltage on the grid of V1
will approach zero, and permit the stage to
function.

3-126. The input and output circuits of
A2A4V1 are digitally tuned from the front
panel of the T-827B/URT. Megacycle sub-
assemblies A2A4A2 through A2A4A29 are
automatically switched into the circuit for
each setting of the MCS controls (2 through
29 MHz). The tuning transformers for the
MCS controls are physically located 120
degrees apart on the rf turret assembly for
a given MCS dial setting to prevent un-
desirable interaction. See the chart on the
cover of the A2A4 assembly for the location
of each transformer. Chart C in figure
5-16 shows the capacitance values used for
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the transformer circuits at each setting of
the MCS controls,

3-127., The tuning capacitors in 100-kHz
rotor subassemblies A30, A33, and A34 are
selected by the setting of the front-panel
100 KCS control. The tuning capacitors for
the 10-kHz rotor subassemblies A31, A32,
and A35 are selected by the setting of the
front-panel 10 KCS control. Charts A and
B in figure 5-16 show the capacitance values
for each setting of the 100 KCS and the 10
KCS controls.

3-128. RF Amplifier A2A4V2 (Figure
3-27). This circuit amplifies the signal
from A2A4V1 to a level of 100 to 25 mV,
suitable for driving a high-power rf amp-
lifier such as the AM-3007/URT. Screen
and plate voltages for V2 are applied
through decoupling resistor A1R6. Cathode
bias is developed across A1R5, The
momentary -30-Vdc bias is applied to the
grid of V2 through R3 and R4. Refer to
paragraph 3-125 for the operation of this
circuit.

3-129. The output of V2 is digitally tuned
from the front panel of the T-827B/URT.
Megacycle subassemblies A2A4A2 through
A2A4A29 are automatically switched into
the circuit for each setting of the MCS con-
trols on the front panel (2 to 29 MHz). See
the chart on the cover of the A2A4 assem-
bly for the location of each megacycle sub-
assembly. Chart C in figure 5-16 shows
the capacitance values for each MC sub-
assembly.

3-130. The tuning capacitors in 100-kHz
rotor subassembly A37 are selected by the
setting of the 100 KCS control on the front
panel. The capacitors in 10-kHz rotor
subassembly A36 are selected by the 10
KCS control. Charts A and B in figure
5-16 show the capacitance values for each
setting of the 100 and 10 KCS controls on
the front panel of the T-827B/URT.

3-131. RADIO TRANSMITTER T-827B/
URT, AUDIO SIGNAL FLOW CIRCUIT
DESCRIPTION (See Figure 3-5.)

3-132. GENERAL, The purpose of the
audio signal flow section is to accept the
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intelligence to be transmitted and route it to
Transmitter Mode Selector Electronic As-
sembly A2A1 to modulate the 500-kHz local
carrier. The audio signal flow section con-
sists of Handset Filter Box Electronic As-
sembly A2A14, Transmitter Audio Ampli-
fier Electronic Assemblies A2A2 and A2A3,
Meter Amplifier Electronic Assemblies
A2A10 and A2A11, FSK Tone Generator Elec-
tronic Assembly A2A9, and associated
switching circuits.

3-133. HANDSET FILTER BOX ELEC-
TRONIC ASSEMBLY A2A14 (Figure 5-13).
The local microphone audio input to the audio
amplifier A2A2 is through Handset Filter
Box Electronic Assembly A2A14. The hand-
set filter box consists of a capacitor input
filter A2A14C1 and C2, which makes up a
low-pass filter for the audio input. Another
section of the handset filter box contains the
decoupling networks C3 and C4 for the +12
Vdc which is applied via connector A2J1.
Zener diode A2CRS8 develops the +12 Vdc for
the handset during voice modes of operation.

3-134, TRANSMITTER AUDIO AMPLIFIER
ELECTRONIC ASSEMBLIES A2A2 AND
A2A3 (Figure 3-28). Audio amplifier as-
semblies A2A2 and A2A3 are used to amplify
the intelligence applied to the T-827B/URT
in all modes except CW. The two audio amp-
lifiers are physically identical; however,
their functional applications are different. .
The USB audio amplifier A2A2 is used in the
USB, AM, FSK, and ISB modes, while the
LSB audio amplifier A2A3 is used in the LSB
and ISB modes. Neither is used in the CW
mode, In this discussion, all reference
designations are understood to be prefixed
by either A2A2 or A2A3.

3-135. Each of the audio amplifiers con-
sists of two audio-amplification circuits,
Q1 and @Q4; two emitter-follower circuits,
Q3 and Q5; and a speech-compression cir-
cuit, T2, @2, CR1, RV1, and RV2. These
circuits provide a constant audio level out-
put suitable for use in the balanced modula-
tors. The speech-compression circuit re-
duces the peak-to-average ratio of voice
signals to maintain a constant average per-
centage of modulation above 60 percent.
The emitter followers are used for isolation
and impedance matching.
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3-136. The remote audio signals are ap-
plied to transformer T1, which has a bal-
anced (grounded center tap) or an unbal-
anced (open center tap) 600-ohm input.
Audio signals from the local handset are
applied to the secondary of transformer T1,
which has an unbalanced input. Level ad-
just potentiometer R11 establishes the level
of the audio signal applied to audio ampli-
fier Q1. The audio is also coupled to the
USB or LSB LINE LEVEL meter switch for
application to the corresponding meter-
amplifier circuit. The parallel-series
combination of resistors R1, R11, and R12
provides an approximate 600-ohm termin-
ation for transformer T1l. Resistor R15in
Power Supply Electronic Assembly A2A8
limits the current through the microphone,

3-137. Automatic gain control (agc) amp-
lifier Q2 is basically a compression circuit
which uses varistors RV1 and RV2 to fur-
nish voltage regulation. Two varistors are
used in this circuit to control the audio
level delivered to the balanced modulators.
The varistor is a semiconductor device

which acts as a voltage-sensitive resistor,
As the applied voltage increases, the cur-
rent through the varistor no longer obeys
Ohm's law. For example, the current may
increase four times when the voltage is
doubled. This indicates the resistance of
the device is changing with the applied volt-
age. As the voltage is increased, the re-
sistance of the varistor decreases; and as
the voltage decreases, the resistance in-
creases, This action suggests the use of
the varistor as a limiting device. As the
input voltage increases, the varistor load
resistance decreases and therebydecreases
the load voltage. The great advantage to be
gained from the use of varistors as an audio
agc device is that the distortion, under all
conditions, is less than 1 percent.

3-138, The circuit in the audio amplifiers
is such that the rise time of the dc voltage
is less than 1 ms, while the decay time is
approximately 800 ms. In this waythepeak-
to-average speech power is preserved so
that negligible audio distortion is introduced
into the T-827B/URT.
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3-139, The audio voltage is detected by
agc amplifier Q2, and the resultant dc volt-
age is developed across resistor R16 and
varistors RV1 and RV2, Diode CR1 protects
Q2 against excessive reverse bias, The
resistance of RV1 and RV2 will decrease
with increasing voltage and will increase
withdecreasing voltage. The varistors are
in series with the rectified dc voltage, but
are effectively in parallel across the audio
signal path, The varistors form a voltage
divider, or pad. Since the resistance of
R15 remains constant, the audio voltage at
the junction of the pad must decrease with
an increase in audio voltage; the converse
is also true. This constitutes the voltage-
regulation feature of the age amplifier
circuit.

3-140, METER AMPLIFIER ELECTRONIC
ASSEMBLIES A2A10 and A2A11 (Figure
3-29). Meter amplifiers A2A10 (LSB) and
A2A11 (USB) are physically identical. Their
purpose is to drive LSB LINE LEVEL meter
A2M1 and USB LINE LEVEL meter A2M2,
respectively. The purpose of these meters
is to monitor the audio signal input levels

to the LSB and USB audio amplifiers A2A3
and A2A2, respectively. Figure 3-29 is a
simplified schematic diagram of the USB
line level meter circuit, which is identical
to the LSB line level meter circuit,

3-141, The basic meter movement of
A2M2 requires 775 mV (1 mW at 600 ohms)
across its terminals to indicate 0 dB.
Meter amplifier A2A11 has a voltage gain
of 10 dB. Therefore, when USB LINE
LEVEL switch A2S11 is in the -10DB posi-
tion, an input of 240 mV is required to
cause 0-dB deflection on meter A2M2 (240
mV is 10 dB below 775 mV), The audio
input level required for the proper operation
of the T-827B/URT is 150 mV. This level
can be set by using meter A2M2., The 150
mV is 14 dB below the 0-dB reference of
775 mV (4 dB below 240 mV). Thus if
switch A2S11 is set to the -10DB position
and the input signal is adjusted to read -4
dB on the meter scale, the voltage at the
audio input terminals of the input trans-
former A2A2T1 is 150 mV,
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3-142. In the +10DB position of switch
A28511, an input of 2.4 Vdc is required to
cause meter A2M2 to indicate 0 dB., The

2.4 Vdc is routed by contacts 5 and 1 of
switch A2S11 to the 20-dB pad (A2A11R1,

R2, and R3), where it is attenuated to 240
mV. The attenuated signal is then fed via
contacts 6 and 2 of switch A2S11 to the 10-
dB gain amplifier A2A11Q1, which feeds

775 mV to meter A2M2 for a 0-dB indication.

3-143, The +20-Vdc input provides opera-
ting voltage for the base of amplifier
A2A11Q1, via voltage divider R5 and R7,
The line level meter is connected across

the emitter-collector output circuit of
amplifier Q1 through capacitors C2 and C3,
These capacitors prevent the dc operating
voltages of the transistor from being applied
to the meter.

3-144, FSK TONE GENERATOR ELEC-
TRONIC ASSEMBLY A2A9 (Figure 5-26).
FSK Tone Generator Electronic Assembly
A2A9 furnishes the mark and space signals
to the USB audio amplifier, for teletype-
writer (tty) operation. The assembly con-
sists of four circuits: tty mark generator
A2A9A1Q1; tty pulse generator Q2, Q3 and
Q4; tty frequency divider Q5 and Q6; and
tty pulse shaper Q7. The FSK tone genera-
tor is coded by a mark signal from the tele-
type loop of 5 to 75 mA dc; and by a space
signal of 0 mA,

3-145, TTY Mark Generator A2A9A1Q1
(Figure 3-30). This circuit consists of a
modified Colpitts oscillator and a polarity-
protection diode, This circuit provides a
signal burst to initiate a tty mark. The in-
put to this circuit is either a space (0 mA)
or a mark (5 to 75 mA). In order for this
circuit to operate, the positive output from
the teletype loop must be connected to the
anode of CR1, When a mark is applied to
the input of the mark generator, the voltage
used to produce the mark is held at a con-
stant 18-Vdc level by zener diode CR2.
When higher loop currents (up to 75 mA) are
required for local tty operation, resistor
A2R4 on the main frame must be shunted
across the input terminals, For remote




+20Vv DC

(ALL MODES, =

"EXCEPT CW)

TO THE
[LSB LINE LEVEL]
METER SWITCH OR
[USB LINE LEVEL |
METER SWITCH

REMOTE
600~0HM
INPUT

LOCAL
INPUT

046 -002-046

R22
ANA——9 +20V DC
1+ +20V DC
cio
¢l
4+ =
TI "
c2
- Ql
™I
RIS AUDIO
LEVEL
ADJUST RI2 > RI3
2A2A8RIS T
2A2A8CO = =
>

AMPLIFIER

+20V DC

Q2

CRI

AGC
AMPLIFIER

RI6

NAVSHIPS 096 7-427-5010

+20V DC
)
LN R23

| oo R . .

RS $ R6S e Ri0 TP2

5 03T ; 3RIO
EMITTER cé co AUDIO OUTPUT TO
Rvi FOLLOWER |+ - THE BALANCED
MODULATOR
ca s (2A2AIA1 OR 2A2AIA2)
EMITTER
AUDIO FOLLOWER
AMPLIFIER
RIT RI8
NOTE:

PREFIX ALL REF. DES. WiTH 2A2A2 OR
2A2A3 UNLESS OTHERWISE NOTED.

Figure 3-28. T-827B/URT, Audio Amplifier,
Simplified Schematic Diagram
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operation with higher currents, an external
resistor must be shunted across the input
terminals.

3-146. The regulated 10-Vdc input from
zener diode A2A9A1 is applied to voltage-
divider network R2, R3 which develops the
base-bias voltage to turn on oscillator Q1.
The mark signal turns Q1 on, allowing the
tank circuit (consisting of C1, C2, and the
primary of T1) to oscillate at a 50- to 80-
kHz frequency. This signal is fed to the
tty pulse generator by the secondary of T1.
The positive feedback (collector to emitter),
required to sustain oscillation in Q1 for the
period during which mark signal is present
at the input terminals, is developed by
voltage-divider network C1, C2. When a
space signal (0 mA) is present at the tty
input, transistor Q1 is turned off.

3-147, TTY Pulse Generator A2A9A1Q2,
Q3, and Q4 (Figure 3-31). This circuit,
consisting of switch Q2 and relaxation
oscillator Q3, @4, produces two series of
trigger pulses to the tty frequency-divider
circuit. The repetition rates of these two
series of pulses are representative of
either a space or a mark., Each series is
generated around a 2000- or a 2550-Hz
discrete center frequency. The +20-Vdc
FSK from Mode Selector switch A2Sl1 is
regulated to 18 Vdc by zener diode
A2A9A1CR5. Voltage divider R16, R17
develops the base bias for pulse generator
Q3 from this regulated 18-Vdec output,
Divider R14, R15 develops the base bias
for pulse generator 4.

3-148, With S1 in the 2550-Hz position,
relaxation oscillator Q3, Q4 is free run-
ning at the space repetition rate of 4250
pps. When Q3 is conducting, @4 is also
conducting; charging capacitor C5 until the
voltage across it equals the base voltage
of Q3. At this time, Q3 is back-biased
and turns off. When Q3 turns off, the base
voltage on Q4 will increase to the same
level as the voltage on the emitter, turning
it off. With both Q3 and @4 turned off,
capacitor C5 discharges through resistors
R13 and R11. When the voltage across C5
decreases to less than the base voltage of
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transistor Q3, transistor Q3 will turn back
on, When Q3 turns back on, the voltage on
the base of Q4 will decrease to less than
the emitter voltage, and it will turn on., The
output at the collector of Q4 is applied to
the base of Q3 through voltage divider R17,
R18, Therefore, this turnon/turnoff pro-
cedure is sustained at the desired 4250-
pps rate.

3-149. When a mark is applied to the in-
put at T1, it is rectified by either diode
CR3 or CR4, and the resulting dc is devel-
oped across resistor R5. Capacitor C3
filters this dc voltage. The dc developed
across R5 is applied to voltage divider R28,
R7; which develops the base bias for switch
Q2. This voltage forward-biases Q2, and
causes it to conduct, grounding R12, Re-
sistors R12 and R13 are not in parallel;
and the resultant change in the discharge
time constant for capacitor C5 shifts the
repetition rate of relaxation oscillator Q3,
Q4 to 5950 pps. As soon as the mark is
removed from Q2, the frequency of Q3, Q4
returns to the space repetition rate of

4250 pps.

3-150, With S1 in the 2000-Hz position,
the space repetition rate of Q3, Q4 is
3150 pps. The mark repetition rate is
4850 pps. The negative sawtooth pulses
present at the collector of Q4 are coupled
to the tty frequency-divider circuit by
capacitor C6.

3-151, TTY Frequency Divider
A2A9A1Q5, Q6 (Figure 3-32). This circuit
divides the output from the tty pulse gen-
erator by two, producing a series of pulses
having a 50-percent duty cycle. The 50-
percent duty cycle is required to ensure
that even harmonics are not generated in
the FSK tone output.

3-152, The output from the tty pulse
generator is coupled to steering diodes
CRT7 and CRS8 by capacitor C6. Assuming
that transistor Q6is turned on and transis-
tor Q5 is turned off, the negative portion
of the input pulse applied to the base of
transistor Q6 (through diode CR8, resistor
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Figure 3-31. T-827B/URT, TTY Pulse Generator,
Simplified Schematic Diagram

R24, and capacitor C8) will turn off transis-
tor Q6. With transistor Q6 turned off, the
voltage on the base of transistor Q5 be-
comes more positive, thus turning on
transistor Q5. Capacitor C7 discharges
through diodes CR7 and CR6. When the
next negative pulse is applied, it iscoupled
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 ap-
plied to the input on the tty frequency
divider. The pulsed output at the collector
of transistor Q5, which has a 50-percent
duty cycle, is coupled to tty pulse shaper
by capacitor C11. Diode CR6 aids recovery
of the circuit by providing a low-resistance
path through which capacitors C7 and C8
can discharge. The diode also prevents
loading of the input pulses.
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3-153. TTY Pulse Shapter A2A9A1Q7
(Figure 3-33). This circuit shapes the
pulsed output from the tty frequency divider
to form a good square-wave output. When
the output from the tty frequency divider is
coupled to the base of squaring amplifier
Q7 by capacitor C11, amplifier Q7 isdriven
into saturation, thus producing a square-
wave output. The amplitude of the square-
wave is controlled by the setting of potenti-
ometer R26. The base bias for squaring
amplifier Q7 is applied from the tty fre-
quency square-wave output.

3-154. The tty pulse shaper output is
coupled by capacitor C10 to the Mode Selec-
tor switch on the front panel. The square-
wave output is applied through the Mode
Selector switch to Transr "tter Audio Amp-
lifier Electronic Assemk A2A2 to modu-
late the 500-kHz carrier Juring the FSK
mode of operation. The odd harmonics are
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Figure 3-32. T-827B/URT, TTY Frequency Divider,
Simplified Schematic Diagram
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Figure 3-33. T-827B/URT, TTY Pulse Shaper,
Simplified Schematic Diagram
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eliminated from the FSK tone output by the
sideband filter in the mode selector.

3-155. The REMOTE/LOCAL switch A2S1
‘and the Mode Selector switch A2S2 are
shown in simplified form in figure 3-51.
The diagram shows how CW and audio in-
telligences are introduced into the T-827B/

URT from either a local or a remote source.

Figure 5-13 is the detailed schematic
diagram for these switches,

3-156. RADIO TRANSMITTER T-827B/
URT, FREQUENCY SYNTHESIZATION
CIRCUIT DESCRIPTION,

3-157. GENERAL. The frequency syn-
thesization section (figure 3-6) generates
three injection frequencies for use in RF

Translator Electronic Subassembly A2A6A6.

These three injections are selected by the
front-panel tuning controls of the T-827B/
URT. The injections are applied to the
low-, mid-, and high-frequency mixers of
the rf translator to convert the 500-kHz if,
into the digitally dialed rf output channel.
The inputs to the frequency synthesization
section are the 500 kHz, 1 MHz, and 10
MHz from Frequency Standard Electronic
Assembly A2A5,

3-158. The frequency synthesization
section is contained largely within Trans-
lator /Synthesizer Electronic Assembly
A2A6. It consists of five subassemblies:

a, Spectrum Generator Electronic Sub-
assembly A2A6A5.

b. 1 and 10 KC Synthesizer Electronic
Subassembly A2A6A3.

c. MC Synthesizer Electronic Subas-
sembly A2A6A1.

d. 100 KC Synthesizer Electronic Sub-
assembly A2A6A2.

e. 100 CPS Synthesizer Electronic Sub-
assembly A2A6A4.

3-159. SPECTRUM GENERATOR ELEC-

TRONIC SUBASSEMBLY A2A6A5 (Figure
5-23). The Spectrum Generator Electronic
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Subassembly A2A6A5 provides four signal
bursts locked to the 500-kHz input from
Frequency Standard Electronic Assembly
A2A5, The four outputs from the spectrum
generator are:

a. 15.3 to 16.2 MHz (in 100-kHz incre-
ments) to the 100 KC synthesizer

b. 3.82 to 3.90 MHz (in 10-kHz incre-
ments) to the 1 and 10 KC synthesizer

c. 0.122 to 0.131 MHz (in 1-kHz incre-
ments to the 1 and 10 KC synthesizer

d. 1-kHzreference pulse to the 100 CPS
synthesizer.

Four circuits are employed in the spectrum
generator to produce the precisely spaced,
accurate, and stable spectrum points re-
quired to perform the frequency synthesi-
zation function in the T-827B/URT. The
four circuits are the 100-, 10-, and 1-kHz
spectrum generators Al through A3 and the
1-kHz pulse inverter A4, |

3-160. 100-kHz Spectrum Generator
A2A6A5A1 (Figure 3-34). This circuit con-
sists of trigger amplifier Q1, divide-by-
five multivibrator Q2 and Q3, gate amplifier
Q4, keyed oscillator Q5, amplifier Q6, and
double-tuned filter L5 and T2. This circuit
produces the 15.3- to 16.2-MHz spectrum
(in 100-kHz increments) to the 100 KC syn-
thesizer A2A6A2 and the 100-kHz trigger
pulses to the 10-kHz spectrum generator
A2A6A5A2,

3-161. . The input to the 100-kHz spectrum
generator is a sinusoidal 500 kHz from the
frequency standard. This signal is applied
to autotransformer A2A6A5A1T2, where it
is stepped up and coupled to the base of
trigger amplifier Q1. The negative halves
of the 500-kHz signal are of sufficient amp-

_ litude to drive Q1 into saturation. The

positive output pulses from Q1 are differ-
entiated and applied to divide-by-five multi-
vibrator Q2, Q3 as a series of 500-kHz
positive and negative triggers. Divide-by-
five multivibrator Q2, Q3 is an astable
multivibrator, which is locked at a 500-kHz
rate. The output is exactly one fifth of the
500-kHz input trigger pulse. The 100-kHz
output is applied to the 10-kHz spectrum
generator and to gate amplifier Q4.
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Figure 3-34. T-827B/URT, 100-kHz Spectrum Generator,
Simplified Schematic Diagram
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3-162. During the off time of multivibra-
tor @2, Q3, gate amplifier Q4 is forward-
biased and in saturation. The saturation
current of Q4 heavily loads the tank circuit
of keyed oscillator Q5, preventing regen-
eration. When a positive pulse is coupled
to the base of Q4, it is reverse-biasedand
cut off for the duration of the pulse. This
removes the load from keyed oscillator

Q5 and permits it to oscillate at its natural
frequency.

3-163. The output of keyed oscillator Q5
is a 0.8-us sinusoidal burst of frequencies
centered around the free-running frequency
of Q5. The desired spectrum consists of
10 spectrum points separated by the 100-
kHz keying rate. The spectrum output is
amplified by amplifiter Q6 and coupled to
the double-tuned filter circuit L5, T2. The
passband of this tuned filter is sufficient
to pass the desired 15.3- to 16.2-MHz
spectrum, but has sufficient selectivity to
reject the undesired harmonics and pro-
ducts of keyed oscillator Q5.

3-164. 10-kHz Spectrum Generator
A2AB6A5A2 (Figure 3- 35). This circuit
consists of divide-by-two multivibrator
Q1 and Q2, divide-by-five multivibrator
Q3 and Q4, gate amplifier Q5, and keyed
oscillator Q6. These circuits produce

a spectrum of frequencies between 3.82
and 3.81 MHz to the 1 and 10 KC synthe-
sizer A2A6A3, and a 10-kHz trigger to the
1-kHz spectrum generator A2A6A5A3.

3-165. The input to the 10-kHz spectrum
generator is the 100-kHz pulsed output
from the 100-kHz spectrum generator.
Divide-by-two multivibrator A2A6A5A2Q1,
@2 is a conventional bistable circuit that
precduces one output pulse for every two
input pulses. The 50-kHz square-wave
output from Q1, Q2 is differentiated, and
the positive pulses are used to trigger
divide-by-five multivibrator Q3, Q4.

3-166. The 10-kHz output of divide-by-
five multivibrator Q3, Q4 is applied to the
1-kHz spectrum generator and to the gate
amplifier Q5. Gate amplifier Q5 and
keyed oscillator Q6 are identical to the
gate amplifier and keyed oscillator in the
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100-kHz spectrum generator (see paragraph
3-162). The output of keyed oscillator Q6

is a 0.7-us sinusoidal burst of frequencies
with a 10-kHz repetition rate. This results
in a 3.82- to 3.91-MHz frequency spectrum
with a 10-kHz separation between spectrum
points.

3-167. 1-kHz Spectrum Generator
A2ABA5A3 (Figure 3-36). This circuit
consists of divide-by-two multivibrator Q1
and Q2, divide-by-five multivibrator Q3
and @4, gate amplifier Q5, and keyed oscil-
lator Q6. These circuits produce a spec-
trum of frequencies between 0,122 and
0.131 MHz (in 1-kHz intervals) to the 1 and
10 KC synthesizer A2A6A3, and a 1-kHz
trigger to the 1-kHz pulse inverter
A2A6A5A4,

3-168. The input to the 1-kHz spectrum

generator is the pulse output from the 10-

kHz spectrum generator. The divide-by-

two multivibrator A2A6A5A3Q1, Q2 output

is fed to the divide-by-five multivibrator

Q3, @4. The result is a 1-kHz output to oy
the 1-kHz pulse inverter and an output to )
gate amplifier Q5. Gate amplifier Q5 and

keyed oscillator Q6 are identical to the

gate amplifier and keyed oscillator in the

100-kHz spectrum generator (see para-

graph 3-162). The output of keyed oscil-

lator Q6 is a 10-us sinusoidal burst of fre-

quencies filtered by L2 and C17. This re-

sults in a 0,122- to 0.131-MHz spectrum

with a 1-kHz separation between spectrum

points,

3-169. 1-kHz Pulse Inverter A2A6A5A4
(Figure 3-37). This circuit consists of in-
verter transistor Q1. This amplifier
supplies the accurate 1-kHz referencepulse
required to phase-lock the 100-Hz oscilla-
tor A2A6A4A2.

3-170. The input to the 1-kHz pulse in-
verter is the 1-kHz pulse from the divide-
by-five multivibrator in the 1-kHz spectrum
generator A2A6A5A3. The 1-kHz pulses
are coupled to the base of inverter transis-
tor A2A6A5A4Q1 through isolating resistor
R4,toreduce the loading on the divide-by-five
multivibrator. Resistors R2 and R3 form

a voltage-divider network to furnish a low,
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semiregulated collector voltage for Q1
to ensure that it is always driven to

saturation.
3-171.

(Figure 5-21).

Figure 3-35. T-827B/URT, 10-kHz Spectrum Generator,

1 AND 10 KC SYNTHESIZER
ELECTRONIC SUBASSEMBLY A2A6A3
1 and 10 KC Synthesizer
Electronic Subassembly provides the

A6A5A2

Simplified Schematic Diagram

| NOTE: PREFIX ALL REF DES
WITH 2A2.

injection signals to the low-frequency
mixer A3 in RF Translator Electronic Sub-

assembly A2A6A6. The frequency range of
the injection signals is from 3.301 to3.400
The exact fre-

panel,

MHz in 1-kHz increments.
quency selected corresponds to the setting
of the 1 KC and 10 KC controls on the front
An additional output of a 7,089-MHz
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Figure 3-36. T-827B/URT, 1-kHz Spectrum Generator,
Simplified Schematic Diagram

error signal is provided to 100 CPS Syn- crystal switch A2A6A3S1, produce on of 10
thesizer Electronic Subassembly A2A6A4 outputs in 10-kHz steps in the range from
for use in the error-cancellation loop. Four 5.16 to 5.25 MHz, for use in the 1- and
circuit groups make up the 1 and 10 KC 10-kHz output and blanker A2A6A3A3. The
synthesizer: 5.16-to 5.25-MHz oscillator exact frequency selected is according to
Al, 1,850-to 1.859- MHz oscillator A2, the setting of the 10 KC control on the front
1- and 10-kHz output and blanker A3, and panel.

1- and 10-kHz error mixer A4,
3-173. Oscillator A2A6A3A1Q1 is control-

3-172. 5.16- to 5.25-MHz Oscillator led by any one of 10 crystals A2A6A3Y1
A2A6A3A1 (Figure 3-38). This circuit through Y10, selected by switch A2A6A3S1.
consists of oscillator Q1 and buffer ampli- The oscillator is a modified Colpitts

fier Q2, which, in conjunction with 10-kHz (Pierce) circuit. Capacitor A2A6A3A1Cl1 s
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Figure 3-37. T-827B/URT, 1-kHz Pulse Inverter,
Simplified Schematic Diagram
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Figure 3-38. T-827B/URT, 5.16- to 5.25-MHz Oscillator,
Simplified Schematic Diagram
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a temperature-compensating device that is
used to compensate the frequency over the
temperature range. Diodes CR1 and CR2
limit the amplitude of the oscillator, and
thermistor RT1 provides temperature com-
pensation for these diodes. Resistor R9
provides degenerative feedback to buffer
amplifier Q2, to stabilize the gain of the
stage and increase its input impedance,
providing isolation to the oscillator. Resis-
tor R5 provides uniform gain for the output
frequency range.

3-174. 1.850-to 1,859-MHz Oscillator
A2A6A3A2 (Figure 3-39). Oscillator Q1
and buffer amplifier Q2, together with the
1-kHz crystal switch A2A6A3S2, produce
one of 10 outputs in 1-kHz steps between
1,850 and 1.859 MHz for use in the 1- and
10-kHz output and blanker A2A6A3A3 and
the 1- and 10-kHz error mixer A2A6A3A4,
The setting of the 1 KC control on the front
panel determines the exact frequency to be
generated. The operation of the 1.850- to
1.859-MHz oscillator is identical to that of
the 5.16- to 5.25-MHz oscillator. Refer to
paragraph 3-172,

3-175, 1- and 10-kHz Output and Blanker
A2A6A3A3 (Figure 3-40). This circuit
consists of mixer transistor Q11 and four-
section filter C48-L5, C49-L6, C51-L17,
and T3. Noise blanker circuit Q12 is also
included, but is not used in the T-827B/
URT. These circuits subtractively mix the
signal from the 1.850- to 1.859-MHz oscil-
lator and the input from the 5.16- to 5.25-
MHz oscillator to produce the 1- and 10-
kHz injection for use in the low-frequency
mixer in the rf translator. The low-fre-
quency injection is 3.301 to 3.400 MHz in
1-kHz steps.

3-176. The four-section filter in the out-
put of Q11 is designed in such a way that
the bandwidth is about 100 kHz, and the
skirts are steep enough to provide a stop
band to the undesired mixer products.

3-177. 1-and 10-kHz Error Mixer
A2ABA3A4 (Figure 3-41). This circuit
generates a 7,089-MHz error signal for
injection into the 100 CPS synthesizer
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A2A6A4. This 7.089-MHz error signal
contains the error of the 1- and 10-kHz
oscillators, and is eventually used in a
closed error loop to cancel error and drift
of the crystals. The inputs to this assembly
are provided by the 1-kHz spectrum gen-
erator A2A6A5A3, the 10-kHz spectrum
generator A2A6A5A2, the 1.850-to 1.859-
MHz oscillator A2A6A3A2, and the 5.16- to
5.25-MHz oscillator A2A6A3AL,

3-178, The error mixer consists of five
transistors. Transistors A2A6A3A4Z3Q6
and Z2Q7 are employed in isolation-ampli-
fier circuits to isolate the oscillator inputs
from the spectrum and mixer products
present in the mixer stages. Transistors
Q8, Q9, and Z1Q10 perform the mixing re-
quired to produce the error-signal output.

3-179, The 1-kHz spectrum (0,122 to 0.131
MHz) is mixed with the 1.850- to 1,859-MHz
oscillator injection in mixer stage Z1Q10,
The output results in, among other things,
the sum product of the oscillator frequency
and the 1-kHz spectrum. This output drives
crystal filter FL2, whose center frequency
is 1.891 MHz and whose bandwidth is about
200 Hz. This filter selects the desired
product (1.891 MHz) and provides about 60
dB of attenuation to the adjacent products.
The output of this filter is coupled into
7.089-MHz mixer Q9.

3-180. In the same manner, the 10-kHz
spectrum (3.82 to 3.91 MHz) is mixed with
the input from the 10-kHz oscillator in-
jection (5.16 to 5.25 MHz) in mixer stage
Q8. The output results in, among other
things, the sum product of the two inputs.
This drives crystal filter FL1, whose center
frequency is 9.07 MHz and whose bandwidth
is about 800 Hz. This filter selects the
desired product (9.07 MHz) and provides
about 60 dB attenuation to the adjacent
products. The output of this filter is also
coupled into 7.089-MHz mixer Q9.

3-181, The output of 7,089-MHz mixer
Q9 is 7,089 MHz, plus or minus the error
of the crystals in the 1- and 10-kHz oscil-
lators. This output is used in the error-
cancellation loop in the T-827B/URT,
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Figure 3-39. T-827B/URT, 1.850- to 1.859-MHz Oscillator,
Simplified Schematic Diagram

3-182. MC SYNTHESIZER ELECTRONIC
SUBASSEMBLY A2A6A1 (Figure 5-19).
MC Synthesizer Electronic Subassembly
A2A6A1 provides the injection to the high-
frequency mixer in RF Translator Elec-
tronic Subassembly A2A6A6 to perform the
last of the conversions needed to convert
the 500-kHz if. to the rf output channel.
Seventeen possible injections are generated
by the MC synthesizer in the 2.5- to 23.5-
MHz range (in 1-MHz increments). Seven-
teen loose-tolerance crystals are used,

and are switched into the oscillator circuit
according to the frequency selected by the
MCS controls on the front panel of the
T-827B/URT. Since some crystals are
used more than once, only 17 are required
to handle the 28 MCS digits. The equipment
is designed so that the crystal error is
always on the low-frequency side, so that
phase-lock arrangement can pull the crystal
into agreement with the frequency standard.
This subassembly employs three basic

circuits: MHz oscillator Al, spectrum
generator/mixer A3, and MHz oscillator
agc A2.

3-183. MHz Oscillator A2A6A1A1 (Figure
3-42). This circuit consists of oscillator
Q1, broadband amplifier Q2, and emitter
followers Q3 and Q4. Oscillator A2A6A1A1Q1
is a modified Colpitts (Pierce) circuit that
employs one of 17 crystals. The crystal to
be used is selected by motor-driven switch
A2A6A181, Motor A2A6A1Bl1 is driven by

a five-wire tune code selected by the MCS
controls on the front panel. The output of
the oscillator is 2.5 to 23.5 MHz, in 17
discrete 1-MHz steps. The crystals
(A2A6A1Y1 to Y17), along with capacitors

in the feedback loop (A2A6A1C1 to C17), are
arranged in a switch stack. Since the oscil-
lator covers such a wide frequency range,

it is necessary to select a capacitor in the
feedback network for each crystal, and thus
provide a more uniform output level.
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3-184. Diode A2A6A1A1CR3 is a voltage-
variable capacitor that provides the pull-in
range for one phase-locked loop. Capacitor
C21 is a temperature-compensating capaci-
tor that is used to compensate the oscilla-
tor's frequency over the temperature range.
Since the oscillator is locked to the frequency
standard, this capacitor permits the locking
voltage to remain essentially constant over
the temperature range. Since C21 is in the
oscillator feedback loop, its coefficient

will affect the output amplitude. To com-
pensate for this slight variation, tempera-
ture-compensating capacitor C24 is used.
Thermistor RT1 provides temperature
compensation for amplitude-limiting diodes
CR1 and CR2. Transistor Q2 is a broad-
band amplifier with a voltage gain of about
1.5 Vde. This stage drives the cascade
emitter followers Q3 and Q4. The 2.5- to
23.5-MHz output is routed to the high-fre-
quency mixer in the rf translator A2A6A6
and to the Spectrum Generator Mixer
A2A6A1A3 for injection into the phase-lock
loop.

3-185. Spectrum Generator/Mixer
A2A6A1A3 (Figure 3-43). This circuit
compares the 1-MHz input from the frequen-
cy standard A2A5 to the output of the MHz
oscillator A2A6A1A1, and generates an
error signal. The error signal is fed to the
MHz oscillator agc A2A6A1A2 to initiate a
dc correction voltage to phase-lock the MHz
oscillator.

3-186, The 1-MHz input from the fre-
quency standard is stepped up by auto-
transformer A2A6A1A3L2. Clipper CR3,
R5 removes the positive portion of the sine
wave, and the remaining negative portion is
used to drive shaper amplifier Q1 into
saturation. The output of Q1 is a positive-
going waveform with a fast rise time. This
waveform is used to saturate shaper amp-
lifier Q2, whose output is a negative pulse.
The waveform on the base of shaper amp-
lifier Q3 is a differentiated negative pulse
which saturate Q3. The output from Q3 is
basically an LR differentiating network
(R15, L3), with the output taken across the
inductor. A positive pulse is formed at
the collector of Q3, and the output of L3
consists of a positive- and a negative-going
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waveform. The network CR5, R17, R22
selects only the positive portion of the
waveform developed across L3. This out-
put is a positive pulse of about 0,02-us
duration, providing a uniform spectrum
from 1 to 25 MHz. This output is used to
drive the base of mixer Q4.

3-187. The emitter of mixer Q4 is driven
by the output of the MHz oscillator through
isolation amplifier Q5 and emitter follower
Q6. The output of mixer Q4 is double-
tuned by 14 and T1. The center frequency
is 1.5 MHz. The 1.5-MHz signal and MHz
oscillator error are fed to the MHz oscil-
lator agc board, where it is detected, amp-
lified, and fed to the MHz oscillator to
phase-lock the oscillator to the frequency
standard. :

3-188. MHz Oscillator AGC Circuit
A2A6A1A2 (Figure 3-44). This circuit
consists of if. amplifier Q1 and Q2, detec-
tor CR1, and dc amplifier Q3. Potenti-
ometer R6 is adjusted to control the gain
of the error loop. After detection by CR1,
the error signal is filtered by the constant
k- and m-derived filters in the emitter of
Q3. Thermistor RT1 is a temperature-
compensating resistor for Q2. The cor-
rection signal dc output is fed to the MHz
oscillator to phase-lock the oscillator.

3-189, 100 KC SYNTHESIZER ELEC-
TRONIC SUBASSEMBLY A2A6A2 (Figure
5-20). 100 KC Synthesizer Electronic
Subassembly A2A6A2 furnishes the injec-
tion signals to the mid-frequency mixer in
RF Translator Electronic Subassembly
A2A6A6. It also contains an error-cancel-
lation loop to compensate for cyrstal errors.
The 100 KC Synthesizer output is in one of
two frequency bands. The hi band is be-
tween 32.4 and 33.3 MHz (in 100-kHz
increments). The lo band is between 22.4
and 23.3 MHz (in 100-kHz increments).
The hi-/lo-relay A2K2 on the main frame
controls whether the hi band or the lo band
is used. The output frequency of the 100
KC synthesizer is determined by the 100
KC control and the CPS control on the front
panel. ‘Figure 3-45 is a simplified block
diagram of the 100 KC synthesizer, which
should be used as an aid to a clear
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understanding of the interrelated feedback
loops in this subassembly,

3-190, Switch A2A6A28S1 controls which
one of 10 loose-tolerance crystals is switch-
ed into crystal oscillator A1Ql, Thecrystal
frequencies are in steps of 100 kHz from
4,553 to 5.453 MHz., Diodes A1CR1 and
A1CR2 are biased so that they limit the
amplitude of the oscillator, Thermistor
A1RT1 varies the bias on A1CR1 in corre-
spondence to temperature changes, The
output to the oscillator is fed to two points,
One output feeds lo-band mixer IC1 and hi-
band mixer IC2; the other output goes to
isolation amplifier A2Q2,

3-191. The output of the isolation ampli-
fier goes to the emitter of mixer A2Q1. The
15.3-to 16.2-MHz spectrum from the 100
KC spectrum generator is also fed into this
mixer. The mixer products pass into cry-
stal lattice filter A1FL1, which is tuned to
10,747 MHz and eliminates all other mixer
products, The gain of mixer A2Q1 is
controlled by an agc voltage that is applied
to the emitter of mixer A2Q1, changing the
bias on the transistor,

3-192, The output of the 10, 747-MHz
filter is applied to the base of mixer A3Q1,
A 7.1-MHz signal containing the errors
from the 1 and 10 KC synthesizer oscilla-
tors and the 100 CPS synthesizer informa-
tion is applied to the emitter of A3Q1, These
mixer products are passed to crystal filter
A3Y1, This filter is tuned to 17,847 MHz,
and eliminates all other products from
mixer A3Q1, The output of the 17, 847-MHz
filter is applied to mixer IC1 in lo band and
to the base of mixer A3Q2 in hi band,

3-193. The lo-band path is as follows.
The 17.847 MHz from A3Y1 is mixed with
the output of the 4,553 to 5.453 MHz from
A1Q1 in lo-band mixer IC2, One of the
additive mixer products will contain the
desired frequency lying in the band from
22.4 to 23.3 MHz, This frequency, as
selected by the 100 KC control and the CPS
switch, will contain the 1 and 10 KC syn-
thesizer errors and the CPS information;
but will not have any A1Q1 oscillator error
due to loop cancellation, This output is fed
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to the triple-tuned filter T2, T3, and T4.
This filter is tuned to the band from 22.4 to
23.3 MHz, All other products except a
small 17,847-MHz component are elimina-
ted by this filter., Trap amplifier A4Ql is
degenerative at 17,847 MHz; it amplifies
the desired frequency and eliminates the
17,847-MHz component, The desired fre-
quency is coupled to emitter follower A5Q1,
and thence to the mid-frequency mixer in
the rf translator.

3-194, In the hi-band path, the 17,847-
MHz filter output is mixed with a 10, 0-MHz
signal from the frequency standard to gen-
erate a 27,847-MHz injection to the hi-band
mixer IC2, The 27,847 MHz is mixed with
the 4.553- to 5,453-MHz output of oscillator
AlQl, The desired frequency is then in the
32,4-to 33.3-MHz range. The desired fre-
quency, like the lo-band frequency, contains
the 1 and 10 KC synthesizer oscillator errors
and the CPS synthesizer information; but
100-kHz oscillator error is cancelled, This
hi-band output is then routed through filter
T8, T9 and T10 and trap amplifier A4Q2 to
the emitter follower A5Q1, and thence to
the output.

3-195. The agc output from emitter fol-
lower A5Q1 is fed to amplifier A5Q2, which
is designed to flatten the frequency response
and control the gain, Inductor L2 is used

to peak the frequency response at 33.0 MHz,
so that the amplifier has slightly higher
gain at 33.0 MHz (hi band) than it does at
22,0 MHz (lo band), Variable resistor R13
in the emitter of amplifier A5Q3 enables
this stage to be set at the required level to
adjust the output of the 100 KC synthesizer,
A5L3 in the base of agc detector A5Q4 pro-
vides a higher impedance to 33,0 MHz than
it does to 22,0 MHz; therefore, a more uni-
form gain in either hi band or lo band is
provided. Diode A5CR1 in the base bias
circuit of the agc detector is used to tem-
perature-compensate the detector stage.
The agc output is fed to the emitter of mixer
A2Q1 where it controls the gain of this
mixer and, therefore, the synthesizer out-
put.

3-196. The frequency-selection scheme in
the T-827B/URT requires the use of either
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Figure 3-42, T-827B/URT, MHz Oscillator,
Simplified Schematic Diagram
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Figure 3-44. T-827B/URT, MHz Oscillator AGC,

Simplified Schematic Diagram

one of two mixer-filter-amplfier channels
on the hi band/lo band mixer amplifier
board A4 (figure 5-20), The switch line is
used to activate the appropriate channel as
required by the frequency selected by the
MCS controls on the front panel, which
energize (or deenergize) hi-lo-band relay
A2K2 on the main frame. A2K2 provides
20 Vdc to select the lo-band channel (IC1,
Q1), or a ground to select the hi-band
mixer-filter-amplifier channel (IC2, Q2).

3-197.

5-22).

OSCILLATOR
( A2ABAIAI)

NOTE: PREFIX ALL
REF DES WITH
2A2AB6A1A2,
UNLESS OTHER
WISE SPECIFIEC

The 20 Vdc (lo band) enables the IC1, Q1
path, and shunts the 10-MHz input to
ground, The ground (hi band) enables the
IC2, Q2 path, and routes the 10-MHz signal
through A3CR1 to mixer A3Q2,

100 CPS SYNTHESIZER ELEC-
TRONIC SUBASSEMBLY A2A6A4 (Figure
100 CPS Synthesizer Electronic
Subassembly A2A6A4 is used to provide
locked 0. 1-kHz tuning steps in the
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T-827B/URT. The 0.1-kHz increments are
selected by the CPS switch A2S6 on the front
panel. The output of the 100 CPS synthe-
sizer is.a frequency of 7.000 to 7.009 MHz
The exact frequency is selected by the 000
to 900 positions of the CPS switch. The
7.000- to 7.009-MHz signal is fed to the
100 KC Synthesizer for use as a mixer in-
jection. This output signal contains the
error signal from the oscillators in the 1
and 10 KC syntheszier. The CPS Synthe-
sizer is made up of three principal circuits:
100-Hz oscillator A2, preset counter Al,
and 7.1-MHz mixer A3. ‘

3-198. 100-Hz Oscillator A2A6A4A2
(Figure 3-46). This circuit consists of
modified Colpitts (Clapp) oscillator Q2, dc
amplifier Q1, buffer amplifier Q3, and
phase detector (integrated circuit) IC1. The
100-Hz oscillator generates the 100-Hz
tuning increments. Tuning of the oscilla-
tor 110 to 119 kHz in 1-kHz steps is ac-
complished by a reactance-control circuit
using voltage-variable capacitors CR7,
CR8, and CR9. Phase detector IC1 fur-
nishes the desired frequency control volt-
ages for the locked steps.

3-199. The tank circuit of oscillator
A2A6A4A2Q2 consists of capacitors C9,
clo, C11, C13, C14, C15, and C5, and
voltage-variable capacitors CR7, CR8, and
CR9. Capacitor C14 is selected to adjust
the initial frequency of oscillator Q2. Volt-
age-variable capacitors CR7, CR8, and
CR9 provide the required pulling range for
the phase-lock loop. Capacitor C15 has a
negative temperature coefficient to com-
pensate for temperature changes in oscil-
lator Q2. The oscillator produces an out-
put of 110 to 119 kHz, depending upon the
setting of the CPS switch.

3-200. The 1-kHz pulse output of the
spectrum generator A2A6A5 is coupled
directly to phase detector A2A6A4A2IC1.

A reset pulse from preset counter A2A6A4A1
is also coupled directly to phase detector
A2A6A4A2IC1. The output voltage from
phase detector IC1 is applied to amplifier
Q1. The output of amplifier Q1 is filtered
and then applied to the voltage-variable
capacitors to control the frequency of

3-12

oscillator Q2. In the feedback loop, filter
network FL1 is designed to have a low-
pass characteristic with a cut-off frequency
at about 250 Hz, well above the loop cut-
off frequency. Consequently, the oscilla-
tor capture range is equal to its hold-in
range.

3-201. Assume that the output of the
oscillator is 110.2 kHz. The desired
oscillator frequency is 110 kHz. The
oscillator output of 110.2 kHz is coupled

to the pulse-shaper circuit of the preset
counter. This output is then coupled to
the preset dividers and divided down by a
factor of 110 to a frequency of 1,02 kHz.
This output is coupled directly to phase
detector IC1. A 1-kHz pulse from the
spectrum generator also is coupled direct-
ly to the phase detector. The two inputs of
1land 1.02 kHz are compared, and an ac
voltage (sawtooth waveform) is developed.
This ac output is coupled to amplifier Q1
and filtered in filter network FL1,. The
voltage is then applied to voltage-variable
capacitors CR7, CR8, and CR9, thus
sweeping the oscillator frequency. Since
the feedback 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 frequency within the pull-in
range of the oscillator, the oscillator pulls
in and locks at the desired 110 kHz. At
this time, the output of the phase detector
is the dc reference level, If the phase of
the oscillator begins to drift, the phase
difference is detected by the phase-detec-
tor circuit, and the dc output is shifted
accordingly to correct the oscillator fre-
quency.

3-202, The 100 CPS synthesizer, when
employed in a receiver, may be tuned in
vernier. The vernier control varies the
oscillator in the unlocked frequency range
from 108 to 211 kHz. In vernier (receive),
phase detector IC1 and preset dividers IC2
through IC4 are disabled by removing their
supply voltage. The vernier function is
never used in the T-827B/URT.

3-203. Preset Counter A2A6A4A1 (Fig-
ure 3-47), This circuit consists of pulse
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Figure 3-45. T-827B/URT, 100-KC Synthesizer,

Simplified Schematic Diagram
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Simplified Schematic Diagram
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Figure 3-47. T-827B/URT, Preset Counter,
Simplified Schematic Diagram

shaper Q5 and Q6; decade dividers IC1,
IC2, and IC3; inverter Q8; flip-flop IC4;
reset pulser Q1, Q2, Q3, and @4; ampli-
fier Q7; and emitter follower Q9. These
circuits provide two functions: theydivide
the 110~ to 119-kHz output from the 100-
Hz oscillator by 10 to provide the 11- to
11,9-kHz signal required for mixing in
7.1-MHz mixer A2A6A4A3, and they gen-
erate a reset pulse, the frequency of which

dictates whether any oscillator frequency
error exists from that which is preselected,
This reset pulse is coupled to phase detec-
tor A2A6A4A2IC1 for comparison to the 1-
kHz standard frequency.

3-204, Pulse shaper A2A6A4A1Q5 and Q6
is a Schmitt-trigger circuit which receives
the locked 110- to 119-kHz sinusoidal out-

put from the 100-Hz oscillator., This input

3-71
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signal is developed into a negative output
pulse with a sharp leading edge for each
cycle of the oscillator output frequency.
The pulse shaper output is coupled directly
to decade divider and to decade divider

IC3 of the preset divider group.

3-205,. Operating voltage for decadedivider
IC1 is applied from the external 4-Vdc
supply. The divider provides one output
pulse for every ten input pulses applied
from the pulse shaper. The 11-to 11,9-
kHz output from divider IC1 is coupled to
amplifier Q7. The amplifier outputsignals
from amplifier Q7 are developed across a
tuned circuit consisting of capacitor C14
and the primary of transformer T1, Re-
sistor R34 increases the bandwidth of the
tuned circuit. The sinusoidal output is
applied to 7.1-MHz mixer A2A6A4A3.

3-206. The preset divider is a digital
device composed of integrated circuits IC2
through IC4 and coding from the CPS
switch on the front panel. When a pre-
selected count is reached, a coincidence
gate triggers a circuit which resets the
dividers. The preset dividers are reset to
0 and a count is initiated by the pulses
derived from the oscillator A2A6A4A2Q2.
This count continues until coincidence is
reached at some digitally preselected count
from the front-panel CPS switch, and then
a reset is generated. The reset-to-zero
time of the counter must be shorter than
the time between incoming pulses. When
the counter is reset, a trigger is also
generated in binary phase detector
A2A6A4A2IC1, (This frequency isdivided
by 10 for the desired 100-Hz increments.)
If the oscillator frequency is precisely the
frequency for which the preset divider is
coded, the reset circuitry output will be
exactly 1 kHz, If, however, there is a
0.5-percent error in oscillator frequency,
the reset trigger output frequency to the
phase detector will contain the same per-
cent of error, or 5 Hz., When this signal
is compared in the phase detector against
the 1 kHz, derived from the frequency
standard, a phase-detector correction
voltage is generated. This voltage, by
means of A2A6A4A2CR7 through A2CR9,

3-178

corrects the oscillator frequency so that
the divider output is 1 kHz, thus maintain-
ing the oscillator in lock with the frequency
standard.

3-207, Integrated circuits A2A6A4A1IC2
through IC4 and transistor Q8 form apreset
divider which may be coded to divide by any
number between 110 and 119, Therefore,
any oscillator frequency between 110 and
119 kHz may be divided down to 1 kHz for
phase comparison in phase detector
A2A6A4A2IC1 with the standard 1-kHz ref-
erence pulse. This produces 1-kHz incre-~
ments from 110 to 119 kHz, The preset
divider chain is used to provide a coded
count that is representative of the corres-
ponding frequency digit.

3-208. Decade divider A2A6A4A1IC3 is
designed to divide by a maximum of 10, but
it may be programmed by the CPS switch to
reset at any integer count less than 10. The
four flip-flops in the decade divider are
arranged to generate a binary code. This
is accomplished by diode-coding gates CR3
through CR10 which, when energized, con-
tribute to the generation of a reset pulse.
The absence of coding voltage on any of the
four gates effectively removes the flip-flop
corresponding to that gate from the coinci-
dence circuit. Be selectively energizing

0, 1, 2, or 3 lines per decade, the coding
from 0 to 9 is accomplished.

3-209. The output of the decade divider is
fed to integrated circuits IC2 and IC4, which
are programmed by gates CR11 through
CR14 to divide by 11, Amplifier Q8 func-
tions as a buffer-inverter between IC2 and
IC4. The gate outputs from the decade and
the divide-by-eleven counters are summed
to provide control voltage for the reset
pulser. When the entire programmed
count is reached, the disappearance of
control voltage on the output gates (junction
of diodes CR6 through CR9) initiates a
reset pulse.

3-210. The reset pulser consists of over-
driven amplifiers Q1 and Q2, which shape
a pulse suitable to trigger the 7-us delay
multivibrator Q3 and Q4, which generates




a T-us negative pulse which is applied through
emitter follower Q9 to the reset circuit (pin 6)
ofall the integrated circuits in the preset
divider group. The countis now complete.

3-211, 7.1-MHz Mixer A2A6A4A3 (Figure
3-48). This circuit consists of amplifier
4, mixer Q2 emitter followers Q1 and Q3,
and 7.1-MHz crystal filter FL2. These
circuits mix the 11- to 11,9-kHz output
from preset counter A2A6A4A1 with the
7.089-MHz output from 7,089-MHz mixer
A2A6A3A4 to produce a nominal 7, 1-MHz
output with a level suitable for use in
17.847/27.847-MHz mixer A2A6A2A3.
These circuits are used in all modes of
operation,

3-212, Emitter follower A2A6A4A3Q1
provides a low-impedance source for mixer
Q2. The output from emitter follower Q1
is developed across resistor R4 and coupled
to the emitter of mixer Q2 by capacitor C2,
Due to the large difference in frequency
between the two inputs, resistor R6 develops
a small amount of degeneration to increase
the stability of mixer Q2. The 7.089-MHz
output from 7,089-MHz mixer A2A6A3A4

is coupled to the base of mixer A2A6A4A3Q2
by capacitor C5. Transistor Q2 mixes the
11- to 11.9-kHz signal with the 7.089-MHz
signal to provide one of 10 fixed outputs,
depending upon the position of the CPS
control on the front panel, If 11 kHz is
used (front-panel CPS control at 000 set-
ting), the mixing products are 11 kHz,7.089
MHz, 7.078 MHz, and 7.1 MHz, If11.9kHzis
used (front-panel CPS control at 900 set-
ting), the mixing products are 11.9 kHz,
7.089 MHz, 7.0771 MHz, and 7,1009 MHz.
One of these two groups of mixing products
is developed across resistor R9, The
signals developed across resistor R9 are
applied to filter F1L2, Filter FL2 is very
selective, allowing only the 7,1000- to
7.1009-MHz signals to pass. Capacitor C7
and resistor R9, and capacitor C8 and
resistor R10 form the input and output
terminations, respectively, for crystal
filter FL2. The output from filter FL2 is
coupled to the base of emitter follower Q3
by capacitor C16.

3-213. The operating voltage for emitter
follower Q3 is developed from the positive
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20-Vdc supply line by voltage divider R11,
R12 and emitter resistor R15, Resistor
R13 and capacitor Cl1 provide decoupling
to prevent interaction with the other cir-
cuits connected to the positive 20-Vdc
supply line. Emitter follower Q3 isolates
filter FL2 to prevent it from being adverse-
ly loaded by amplifier Q4. The output from
emitter follower Q3 is developed across
resistor R15 and is coupled to the base of
amplifier 4 by capacitor C10, The opera-
ting voltage for amplifier Q4 is developed
by voltage divider R16, R18 and emitter
resistor R19, Resistor R17 and capacitor
C11 provide decoupling to prevent inter-
action with the other circuits connected to
the positive 20-Vdc supply line. Capacitor
C14 is the emitter-bypass capacitor. The
amount of gain provided by amplifier 4 is
controlled by adjusting the amount of de-
generation developed by potentiometer R20.
The amplified output from amplifier 4 is
developed across the tuned circuit consisting
of capacitor C13 and the primary of trans-
former T1, and is applied to 17.847/27,847-
MHz mixer A2A6A2A3.,

3-214, RADIO TRANSMITTER T-827B/
URT, DC POWER SUPPLY CIRCUIT
DESCRIPTION. (See Figure 3-49.)

3-215, POWER SUPPLY ELECTRONIC
ASSEMBLY A2A8, Power Supply Electronic
Assembly A2A8 consists of the positive
110-Vdc supply, the positive 28-Vdc supply,
and the positive 20-Vdc regulated supply.
These circuits supply operating voltages to
all the circuits in the T-827B/URT.

3-216, All power is derived from the
nominal 115-Vac line, which is applied
through switches A2S7, A2S8, and A2S2, and
fuses A2F1, A2F2, to the primary of power
transformer A2T1, Indicator lamps A2DS1
and A2DS2 will light if respective fuses,
A2F1 and A2F2, open, The primary of
transformer - A2T1 is tapped so that in
locations where line voltages differ slightly
from the normal 115 Vac on a reasonably
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 A2T1 powers
the filament of rf amplifiers V1 and V2 in
RF Amplifier Electronic Assembly A2A4,

3-79
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Figure 3-48, T-827B/URT, 7.1-MHz Mixer, Simplified Schematic Diagram
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Figure 3-49, T-827B/URT, Power Supply,

Simplified Schematic Diagram
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The output from terminals 7 and 8 of Trans-
former A2T1 is applied to bridge rectifier
consisting of diodes A2A8CR1 through CRA4.
The rectifier output is applied to a choke
input filter consisting of choke A2L1 and
capacitor A2C1, The output from the choke
input filter (+110 Vdc) is used as the plate
and screen voltage supply in RF Amplifier
Electronic Assembly A2A4, Resistor A2R1
is a bleeder load for the +110 Vdc., The
output from terminals 9 and 10 of trans-
former A2T1 is applied to a bridge recti-
fier, consisting of diodes A2A8CR5 through
CR8. The rectifier output is applied to a
choke input filter consisting of choke A21.2
and capacitors A2A8C1 and C2. The output
from the choke input filter (+28 Vdc) is used
in the RF Amplifier, Frequency Standard,
and Translator/Synthesizer Electronic As-
semblies A2A4, A2A5, and A2A6. The
regulated +20-Vdc supply is derived from
the +28-Vdc source, Resistor A2R2 is the
bleeder load for the +28 Vdec,

3-217., The regulated +20-Vdc supply con-
sists of series regulator A2Q1, dc ampli-
fiers A2A8Q1 and Q2, comparators Q3 and
@, 12-Vdc zener diode CR12, and 4, 7-
Vdc zener diode CR13, This circuit pro-
vides a constant +20 Vdc regardless of the
load. The input voltage of +28 Vdc is
applied to the collector of series regulator
A2Q1 through contact 7 and 6 on front of
section C of Mode Selector switch A2S2 (set
to any position other than OFF or STD BY)
and contacts 8 and 6 of relay A2K1, If the
MCS controls are set to the 00 or 01 posi-
tion, a ground is applied to relay A2Kl1,
The relay is energized and thereby inhibits
the output of the regulated 20-Vdc supply
unless the operating frequency is 2.0 to
30.0 MHz, The collector-to-emitter resis-
tance is inversely proportional to the
amount of base-to-emitter current, The
+20-Vdc output voltage is selected by ad-
justing output voltage control A2A8R10,
which controls the bias voltage on compar-
ator 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
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connected to the emitter of comparator Q4;
therefore, the collector current of compara-
tor Q3 will be controlled by the bias voltage
on comparator Q4. The collector current
flow of dc amplifier Q2 is controlled by the
collector voltage on comparator Q3 since
the base voltage is held constant by zener
diode CR12, The collector current of dc
amplifier Q1 is controlled by the collector
current of dc amplifier Q2. The collector
current through resistor R2 determines the
bias voltage on the base of series regulator
A2Q1 which determines the emitter-to-
collector resistance,

3-218, To understand fully the operation of
the regulated +20-Vdc supply, assume that
some of the load on the +20 Vdc has been
removed, This condition causes the +20 Vdc
torise. This rise increases the base-bias
voltage of comparator A2A8@4, thereby in-
creasing the voltage across resistor RS,
This increase results in a decrease in the
base-to-emitter voltage of comparator Q3,
thereby causing an increase in collector
voltage. Since the emitter of dc amplifier
Q2 is connected to the collector of compara-
tor Q3, and the base voltage is held constant
by zener diode CR12, the increase in col-
lector voltage in comparator Q3 causes the
collector current to decrease in dc ampli-
fier Q2. Since the collector of dc amplifier
Q2 is connected to the base of dc amplifier
Q1, the decrease in collector current in dc
amplifier Q2 causes a decrease in collector
current in dec amplifier Q1. Since the col-
lector of dc amplifier Q1 is connected to the
base of series regulator A2Q1 through
resistor A2A8R2, a decrease in collector
current in dec amplifier Q1 causes the col-
lector-to-emitter resistance to increase,
thereby causing the voltage to fall back to
+20 Vdc., Resistor R2 acts as a parasitic
suppressor. Diode CR11 provides circuit
protection in the event the +20-Vdc line be-
comes grounded, Normally, diode CR11 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,dropping the baseofdc ampli-
fier Q2 to ground potential and preventing dam-
aging current flow indc amplifiers Q1 and Q2.

3-219, 4-VDC POWER SUPPLY ELEC-
TRONIC ASSEMBLY A2A16 (Figure 3-49).
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The 4-VDC Power Supply A2A16 provides a
positive 4-volt source to 100 CPS Synthe-
sizer Electronic Subassembly A2A6A4. This
voltage is received from the main power
supply, A2A8. The 20 Vdc is applied at
terminal E3 of the A2A16 board. This in-
put is interlocked through the 100 CPS syn-
thesizer such that it is removed when the
assembly is removed from the equipment.
This prevents excessive drain from the 20-
Vdc source, Zener diode A2A16CR1 regu-
lates the input down to 4 Vde, which is
applied to terminal E2,

3-220. RADIO TRANSMITTER T-827B/
URT, DIGITAL TUNING CIRCUITS. (See
Figure 3-8.)

3-221, GENERAL, The digital tuning
circuits tune the T-827B/URT to the selec-
ted rf output channel, using a set of front-
panel controls arranged on a one-knob-per-
digit basis. The digital tuning controls

also tune the high-power amplifier AM-3007/
URT to the T-827B/URT output frequency.
In addition, the MCS controls automatically
coarse-tune the CU-937/UR antenna
coupler.,

3-222,  The 100, 10, and 1 KC controls
are mechanically linked to their respective
circuitry by a chain-drive mechanism, and
requre no detailed functional circuit de-
scription, The 10 and 1 MCS controls are
mechanically linked to the Code Generator
Electronic Assembly A2A7, The functional
circuit description of the MCS tuning cir-
cuit is given in the following paragraphs.

3-223. MCS TUNING CIRCUIT (Figure
3-50). The MCS tuning circuit consists of
Code Generator Electronic Assembly A2A7;
switch S1, motor Bl1l, and relay K1 in RF
Amplifier Electronic Assembly A2A4;
switch S1, motor B1l, and relay K1 in MC
Synthesizer Subassembly A2A6A1; and hi-/
lo-filter relay A2K2 on the main frame on
the T-827B/URT.

3-224. The code generator consists of
switches A2A7S3 and S4, which comprise
three parallel, open-seeking, tuning cir-
cuits, each employing a five-wire coding
scheme, Two of these tuning circuits
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generate a tuning code for positioning the
turret assembly in RF Amplifier Elec- %
tronic Assembly A2A4 and the crystal
switch in MC Synthesizer Electronic Sub-

assembly A2A6A1, The third tuning cir-

cuit generates a tuning code for positioning

the turret assembly in the rf power ampli-

fier, AM-3007/URT,

3-225, Switches A2A7S3 and $4 are con-

trolled by the 10 and 1 MCS controls on the

front panel. These two switches are

analogously represented (figure 3-50) by

sections A, B, C, D, and E, of which

sections A and C form two 28-position

images. For the actual schematic diagram
representation of these switches, see

figure 5-25, Section A establishes the

tuning code for turret switch S1 in RF

Amplifier Electronic Assembly A2A4 and

section C establishes the tuning code for

crystal switch S1 in MC Synthesizer Elec-

tronic Subassembly A2A6A1, The tuning

code generated by section A is one of 28

series of opens and grounds, each series
representative of one of the 28 tuning »
positions of turret switch S1 (refer to }
table 3-1). 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 17 positions of crystal switch S1.
(Refer to table 3-1). Section A (master)
applies the coded information to turret
switch S1-A (master). A ground path is
thus established through the common con-
tact of S1-A to pin 7 of turret motor relay
K1, causing it to energize, since positive
28 Vdc is applied to pin 3. When turret
motor relay K1 energizes, turret motor
Bl is energized by the application of a
positive 20 Vdc through contacts 5 and 2 of
turret motor relay K1, When energized,
motor Bl rotates, rotating turret switch S1
until the complement of the code on section
A (master) is reflected by turret motor
switch S1-A (master)., When the codes on
the two masters are complementary, the
ground path to turret motor relay K1 is
broken, causing it to deenergize. Similarly
section C generates a code to crystal switch
S1 to energize its respective motor to
rotate crystal switch S1 to the correct
position established by the position of the
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Figure 3-50, T-827B/URT, MCS Tuning Circuit, Simplified Schematic Diagram

1 and 10 MCS controls on the front
panel,

3-226. The image switches in the code
generator, sections B and D, turretswitch
S1-B, and crystal switch S1-B, always
have the complementary code of their
respective masters, This ensures that
the ground (grounds) will be applied to the
masters whenever a new code is selected,
This is accomplished by the cut of the

wafer, which is the exact mirror image of
the respective master, All contacts ap-
pearing as opens or grounds at the master
appear as grounds or opens, respectively,
at the image.

3-227, As shown in figure 3-50, sections
A and B are positioned to represent the
code 10100 (x2.xxx MHz), If the MCS
controls on the front panel were set at
x3.xxx MHz, sections A and B would be
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TABLE 3-1. TUNING CODE CHART

T-827B/URT ASSOCIATED RF POWER AMPLIFIER 3
CONTROLS CODE LINES CODE LINES PASS BAND CODE LINES
SETTING 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

2 1 01 0 O 1 1 1 0 1 2,0 - 2,4995 0 0 0 0 1
2.5 2.5 -2,9995 0 0 0 1 1
3 0 1 0 0 O 1 0 1 1 1 3.0 - 3.4995 0 0 1 1 1
3.5 3.5 -3.9995 0 1 1 1 1
4 1 0 0 0 1 1 1 0 1 1 4.0 - 4.9995 1 1 1 1 0
5 0 0 0 1 1 0 1 1 0 1 5.0 - 5,9995 1 1 1 01
6 0 0 1 1 0 0 1 0 0 O 6.0 - 6, 9995 1 1 0 1 1
7 0 1 1 0 1 1 0 0 1 1 7.0 - 7.9995 1 0 1 1 1
8 1 1 0 1 1 1 1 0 0 1 8.0 - 9,9995 0 1 1 1 0
9 1 0 1 1 0 1 01 0 O

10 0 1.1 0 O 1 1 0 1 0 10.0 - 11,9995 1 1 1 0 0

11 1 1 0 0 O 0 0 1 1 1

12 1 0 0 0 O 0 0 0 1 1 12,0 - 13,9995 1 1 0 0 1

13 0 0 0 0 1 1 0 1 1 1 : 9

14 0 0 0 1 O 0 1. 1 1 O 14.0 - 15, 9995 1 0 0 1 0O

15 0 0 1 0 1 0 0 1 1 0

16 0 1 0 1 1 1 1 1 1 0 16.0 - 17,9995 0 0 1 0 O

17 1 0 1 1 1 1 0 0 1 1

18 0 1 1 1 1 1 1 0 0 1 18.0 - 19, 9995 0 1 0 0 1

19 1 1 1 1 0 1 1 1 0 0

20 1 1 1 0 0 0 1 1 1 1 20,0 - 21,9995 1 0 0 1 1

21 1 1 0 0 1 0 0 1 1 1

22 1 0 0 1 0 0 0 0 0 1 22,0 - 23,9995 0 0 1 1 0

23 0 01 0 O 1 1 1 1 0

24 0 1 0 0 1 0 1 1 1 0 24,0 - 25, 9995 0 1.1 0 0

25 1 0 0 1 1 0 0 1.1 O

26 0 0 1 1 1 1 1 1 1 0 26,0 - 27, 9995 1 1 0 0 O

27 0 1 1 1 0 0 0 0 1 1

28 1 1 1 0 1 0 0 1 1 1 28.0 - 29,9995 1 0 0 0 O

29 1 1 0 1 0 0 1 1 1 1

0 indicates open
1 indicates ground
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rotated one position counterclockwise,
creating a new code of 01000. (Refer to
table 3-1.) A ground path would be estab-
lished to pin 7 of turret motor switch S1-A,
This energizes turret motor relay K1,
which, in turn, energizes turret motor B1,
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 turretmotor
relay Kl to deenergize. Ground is then
applied through contacts 2 and 4 of turret
motor relay K1 to turret motor B1, This
dynamically brakes turret motor B1. If
the MCS controls on the front panel were
set at 22, xxx MHz rather than x2,xxx MHz,
the code generated by section A would have
been 10000, As shown in figure 3-50,
there is no ground path directly between
the two masters. This time, the ground
path would be through code line 1 to turret
motor switch S1-B (image), code line 3 to
section B (image), and code line 2 to turret
motor switch S1-A (master). Therefore,
the ground path to turret motor relay K1

is established using the images. In a
similar manner, any code can be traced
and the tuning of turret switch S1 will be
accomplished for any code shown in table
3-1. Similarly, the codes shown in table
3-1 can be used to energize crystal switch
motor relay K1 to tune crystal switch S1
to the correct position established by the
MCS controls on the front panel,

3-228. Section E of the code generator
switches generates the hi-/lo-band con-
trol line codes. The wiper of section E
remains open until it is placed in an MHz
position that has a tab, At this time,
ground is applied to hi-/lo-filter relay
A2K2, causing it to energize. When the
relay is energized, ground is placed on
the hi-/lo-band control line, When hi-/
lo-filter relay A2K2 is deenergized, a
positive 20 Vdc is applied to the hi-/lo-
band control line,

3-229. RADIO TRANSMITTER T-827B/
URT, MAIN FRAME AND CONTROL

SWITCHING. (See Figures 3-51 and 5-13).

3-230. The main frame and control
switching circuits consist of switch A2S1,
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S2, S7, and S8, and relays K1, K3, K4, K5,
and K6, mounted on the T-827B main frame.
These circuits energize and key the circuits
required for each mode of operation.

3-231, When operating as part of a radio
set such as the AN/WRC-1B, primary
power (115 Vac) for the T-827B/URT is
normally received, via the associated rf
amplifier (such as the AM-3007/URT) or
interconnection box, at pins R and S at
connector A1A1J4 at the rear of the unit,

In the NORM position of AUX/NORM switch
A287, the 115 Vac is routed to interlock
switch A2S8. When the T-827B/URT is
operating independently, primary power is
routed directly by setting the AUX/NORM
switch to the AUX position and connecting
the primary power to pins A and C of con-
nector A1A1J3 on the rear of the unit, thus
bypassing the associated power amplifier
and/or the interconnection box. From A2S8
the A1A1J4-S side of the line passes through
fuse A2F1, and from there goes to contact 6
on the front part of section A of Mode Selec-
tor switch A2S2, which is an open circuit

in the OFF position. The other side of the
115-Vac line (A1A1J4-R) is routed from
interlock switch A2S8 to contact 10 on the
front part of Section B of the Mode Selector
switch, which is also an open circuit in the
OF'F position,

3-232, In the STD BY position of the Mode
Selector switch, the one side of the 115-Vac
line (A1A1J4-S) is routed to terminal 6 of
power transformer A2T1., The other side
of the 115-Vac line, which is switched
through section B of switch A2S2, is routed
from contact 11 through fuse A2F2 and to
terminal 1 of transformer A2T1, thus
completing the power input circuit of the
T-827B/URT and energizing transformer
A2T1,

3-233. In the following positions of the
Mode Selector switch, the T-827B/URT is
energized and ready for operation. In any
operational position of switch A2S2, such
as USB or CW, one side of the 115-Vac line
is routed through contact 10 and 12 of the
front part of section B of switch A2S2 to
contact 10 of the rear part of section B of
LOCAL/REMOTE switch A2S1, and also to
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pin n of connector A1A1J4 on the rear of the
T-827B/URT. The 115-Vac signal at pin n
of connector A1A1J4 may be used, if re-
quired, to turn on operate circuits in as-
sociated equipment such as the rf power
amplifier, In the REMOTE position of
LOCAL/REMOTE switch A2S1, the 115 Vac
is routed through contact 8 to pin U of con-
nector A1A1J4 on the rear of the T-827B/
URT, where it may be used, if required, to
turn on remote control equipment,

Do not use pins n or U as sources

to provide operating power for as-
sociated equipment with high-cur-
rent requirement, since exceeding
the current limitations (maximum

1 ampere) of the associated T-827B/
URT switches may cause damage

to the T-827B/URT.

3-234, In the STD BY position of the Mode
Selector switch, the 6,3-Vac, 100-Vdec, and
28-Vdc power supplies are energized. The
+28 Vdc is routed to ground pulse relay
A2K6 and to contacts 1,4, 7, and 9 on the
front part of section C of switch S2. Ground
pulse relay A2K6 provides a ground signal
at pin P of connector A1A1J4 on the rear of
the T-827B/URT whenever the tuning fre-
quency is changed from one power ampli-
fier band to another.

3-235. In the OFF and STD BY positions
of A2S2, the +28 Vdc is not switched; how-
ever, in the operational positions of switch
A2S2, the 28 Vdc is routed fo the remaining
28-Vdc relays and also to contact 8 of tune
relay A2K1. When tune relay A2K1 is de-
energized, the 28 Vdc is fed via contacts 8
and 6 to the 20-Vdc regulator, which pro--
duces the 20-Vdc B+ supply used in most
of the electronic assemblies. Tune relay
A2K1 is energized by placing a ground on
pin 3. The purpose of this relay is two-
fold, If either the motor in RF Amplifier
Electronic Assembly A2A4 or the motor in
MC Synthesizer Electronic Subassembly
A2A6A1 is energized, indicating a frequen-
cy change, a ground is applied to pin 3 of
tune relay A2K1 from the energized motor
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relay. This energizes the relay, removing
the 28 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 A2K1, These
contacts are broken during the tuning time,
so that transmit/receive relay A2K3 cannot
be energized while the motors are tuning.

If the MCS controls are set for 00 or 01 MHz
Code Generator Electronic Assembly A2AS8
applies a ground to pin 3, energizing tune
relay A2K1, making the T-827B/URT in-
operative,

3-236. From the power supply, the 6. 3-
Vac line is routed directly to RF Amplifier
Electronic Assembly A2A4, where it is used
as heater voltage for rf amplifier tubes V1
and V2, The +110-Vdc power supply is used
ag a plate supply for rf amplifier tubes V1
and V2 in RF Amplifier Electronic Assem-
bly A2A4, and is routed through contacts 14
and 7 of transmit/receive relay A2K3,
which is energized, when the T-827B/URT
is keyed from any of the various key lines,
by grounding pin 9. The circuitry of trans-
mit/receive relay A2K3 is designed to
operate normally via an interlock circuit
which ties in associated equipment such as
a receiver or an antenna coupler. Thus,

28 Vdc is applied to transmit/receive relay
A2K3 via pin J of connector A1A1J4 on the
rear of the T-827B/URT. In the simplex
mode of operation, a transmit/receiverelay
in the associated receiver can be used to
mute the receiver during transmit periods.
Transmit/receive relay A2K3 is energized
by a ground signal at pin 9 whenever the
T-827B/URT is keyed from any of the
various lines. If the associated antenna
coupler is disconnected, the power source
for transmit/receive relay A2K3 is broken,
and the relay cannot operate. This feature
prevents accidental keying of the T-827B/
URT without a tuned load terminating the
associated rf power amplifier, (When the
AM-3007/URT is used, the interlock cir-
cuit for transmit/receive ~elay A2K3 may
be disabled when it is de red to operate
the system into a 50-ohn foad or directly
into a 50-ohm antenna, In this case, the

28 Vdc is provided at pin J of connector
A1A1J4 when the antenna interlock/override
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switch in the AM-3007/URT is set at
override,)

3-237, In addition to switching the posi-
tive 110-Vdc to RF Amplifier Electronic
Assembly A2A4, transmit/receive relay
A2KS3 also switches 20 Vde to Translator/
Synthesizer Electronic Assembly A2A6 in
the key down position, This 20 Vdc is
routed via contacts 4 and 12 to pin 16 of
connector A1J12, placing the various cir-
cuits in the translator/synthesizer in the
transmit mode. This transmit-control

20 Vdc is also routed from contact 12 of
transmit/receive relay A2K3 to RF Ampli-
fier Electronic Assembly A2A4 and Trans-
mitter Mode Selector Electronic Assembly
A2A1 to energize diode gates and other
circuits used only when the T-827B/URT is
keyed.

3-238. Press-to-talk (ptt) relay A2K4 is
a 12-Vdc relay. In remote operation, the
relay is energized from a remote 12-Vdc
source. When the T-827B/URT is opera-
ted using a handset plugged into A2J1 on
the front panel, the 12-Vdc source for the
handset is derived from the zener diode
regulator circuit A2R3 and A2CR8, This
12-Vdc circuit has an input from the posi-
tive 28-Vdc supply through section S2C
(front) of the Mode Selector switch A2A2,
(See figure 5-13.)

3-239. The CW hold relay A2KS5 is en-
ergized in the CW mode by applying a
ground to terminal 3 via the CW keyline,
Capacitors A2A8C10 and A2A8C11 provide
a hold circuit for the armature of A2K5,
The hold circuit maintains all T-827B/URT
and AM-3007/URT circuitry in a keyed
condition for about 500 ms, so that the
system transmit/receive relays are not
operated each time the CW key is de-
pressed. The CW key, after initial turnon,
then turns only the carrier and sidetone on
and off,

3-240. The hi-/lo-band relay A2K2 is
functionally described with the rf transla-
tor and the 100 KC synthesizer.

3-241. Table 3-2 contains information on
the switching functions for LOCAL/REMOTE
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switch A2S1 in the LOCAL position., Table
3-3 contains information on the switching
functions for A2S1 in the REMOTE position,

NOTE

A281 switch parts are abbreviated
in the tables; for example, S1-A-F
means the front part of section A
of switch A2S1 and S1-B-R means
the rear part of section B of switch
A2S1,

3-242. Detailed circuitry for Mode Selec-
tor switch A2S2 is presented in paragraphs

3-230 through 3-236,

3-243. RADIO FREQUENCY AMPLIFIER

AM-3007/URT, OVERALL FUNCTIONAL
DESCRIPTION,

3-244 . Radio Frequency Amplifier AM-
3007/URT is the high-level power ampli-
fier in the Radio Set AN/WRC-1B trans-
mitting system, The AM-3007/URT

amplifies the nominal 100-mW signal from

Radio Transmitter T-827B/URT to 100
watts peak envelope power (PEP) in SSB
modes, 25 watts AM carrier in compatible

50 watts average power in the CW and FSK
modes. Average-power-control (APC) and
peak-power-control (PPC) signals are de-
veloped in the AM-3007/URT and fed back
to the T-827B/URT for transmission-level
control, Interstage and output tuning of the
two vacuum-tube amplifier stages in the
AM-3007/URT is accomplished by the use
of 19 selectable channels. These circuits
are switched to the selected channel by a
coded input from the T-827B/URT. The
high-power output of the AM-3007/URT is
transferred to Antenna Coupler CU-937/UR
for proper impedance matching to the
antenna. In the receive function, the signal
from the antenna may be applied directly
through the CU-937/UR and the transmit/
receive relay in the AM-3007/URT to Radio
Receiver R-1051B/URR.
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TABLE 3-2. LOCAL/REMOTE SWITCH A2S1, LOCAL POSITION
THROUGH
FUNCTION FROM SWITCH CONTACTS TO
Local tty input ( +) AlA1J7-B A2S1-A-F 2 and 5 A2J20-2
Local tty input (=) AlA1J7-C A2S1-A-F 10 and 1 A2J20-3
+12-Vdc keyline A2J1-E A2S1-B-F 2 and 5 A2K4-7
Microphone audio A2J1-C A2S81-B-F 1 and 10 A2S2-B-R-10 and
A2S2-A-R-8
Local FSK key AlA1J7-A A2S1-B-R 3 and 6 A2S2-B-R-2
CW key A2J2-3 A2S1-B-R 11 and 2 A2S2-C-R-9
TABLE 3-3. LOCAL/REMOTE SWIT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>