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WARNING

Avoid contact with the high-voltage circuits and the antenna terminal of the radio transmitter-receiver
while performing trouble isolation procedures personal injury may result.

WARNING
The 650- and 1500-volts potentials at the power amplifier screen and plate electrodes are extremely
dangerous. Avoid contact with these circuits.

WARNING
Place the POWER-LIGHTS switch to POWER OFF, disconnect the primary power source cable from the
front of RT-671/PRC-47, and discharge the plate circuit capacitors and high-voltage filter capacitors in
the power supply before proceeding with the following test. Personal injury or death can result from
these dangerous voltages.

WARNING
Avoid contact with the high-voltage circuits of Signal Data translator CV-1377A/PRC-47 (A3), Power
Supply PP-3518/PRC-47 (A5). and in the power amplifier compartment. These voltages can cause
personal injury or death.

WARNING
Before removing any equipment cover or module from Radio Receiver-Transmitter RT-671/PRC-47,
disconnect all power from the unit.

WARNING
High voltages are present in the circuits associated with Signal Data Translator CV-1377A/PRC-47,
Power Supply PP-3518/PRC-47, and the power amplifier compartment. These voltages are dangerous
and can cause personal injury or death. Ground the two high-voltage terminals on the main chassis (J1-
Al and J1-A2) to discharge the capacitors in the high voltage circuits before beginning maintenance
within the chassis or inside any module.

WARNING
Before further disassembly, short-circuit connector pins P1-Al and P1-A2 to ground to discharge the
high-voltage filter capacitors. Personal injury or death can result from these voltages.

WARNING
High voltages are present on circuit components associated with the power amplifier stage. These
voltages are dangerous and can be fatal. Before beginning tube replacement, ground the two high-
voltage terminals (J1-Al and J1-A2) on the main chassis to discharge the filter capacitors in this
equipment.
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CHAPTER 1
INTRODUCTION

1-1. Scope

a. This manual contains instructions for general
support, direct support and depot maintenance of Radio
Set AN/PRC-47. It includes instructions that are
appropriate to the general support, direct support and
depot maintenance routines for performance testing,
troubleshooting, alignment, and repair of the equipment,
the replacement of maintenance parts, and the repair of
specific subassemblies. A list of tools, materials and
test equipment that are required for maintenance is
included. A detailed theory of operation for the
equipment is included in[chapter 2]

b. Operator and Organizational Maintenance
Manual, Radio Set AN/PRC-47 TM 11-5820-509-12,
including Repair Parts and Special Tools List and
Maintenance Allocation Chart, contains additional
information pertainent to this same equipment.

c. Only one model of Radio Set AN/PRC-47 is
documented in this publication. An historical record of

equipment revisions is shown in[paragraph 1-4

1-2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of DA
PAM 310-4 to determine whether there are new editions,
changes, or additional publications that pertain to this
equipment.

b. DA Pam 310-7 Refer to DA Pam 310-7 to
determine whether there are modification work orders
(MWQ's) pertaining to this equipment.

NOTE

Other applicable forms and records
are included in Operator and
Organizational Maintenance Manual,
Radio Set AN/PRC-47, TM 11-5820-
509-12.

1-3. Reporting of Errors

The reporting of errors, omissions, and
recommendations for improving this publication by the
individual user is encouraged. These reports should be
submitted on DA Form 2028 (Recommended Changes
to Publications and Blank Forms) and forwarded direct
to Commander, U.S. Army Electronics Command,
ATTN: DRSEL-MA-Q Fort Monmouth, NJ 07703.

1-3.1 Reporting Equipment
Recommendations (EIR)

EIR will be prepared using DA Form 2407 (Maintenance
Request). Instructions for preparing EIR's are provided
in TM 38-750, The Army Maintenance Management
System. EIR's should be mailed directly to
Commander, US Army Electronics Command, ATTN:
DRSEL-MA-Q, Fort Monmouth, NJ 07703.

Improvement

1-3.2. Administrative Storage

Administrative storage of equipment issued to and used
by Army activities shall be in accordance with TM 740-
90-1.

1-3.3 Destruction of Army Electronics Materiel
Destruction of Army electronics materiel to prevent
enemy use shall be in accordance with TM 750-244-2.

1-4. Historical Revisions to Equipment

a. No External appearance or major operational
differences exist between procurements of Radio Set
AN/PRC-47.

b. The electrical subassemblies and plug-in
modules of Radio Receiver-Transmitter RT-671/PRC-47
have been revised during the history of Radio Set
AN/PRC-47 as indicated in the table below. Complete
interchangeability of the electrical subassembly or
module was retained.

Ref des | MCN effectivity |

Description of change

AUDIO FREQUENCY AMPLIFIER AM-3506/PRC-47 (A8Al)

Al1C33 525
Al1C39 525
A1CR14 525
A1Q11W / A1Q12X 525
A1R55 525
A1R60 525
Al1R69 525
A1R70 525
AlR71 525
Al1R72 525

Change 2

Changed to 47 uF, was 33 uF.
Delete, was 22 uF.

Delete, was type 1N457.

Changed to matched pair, type 2N158A match Beta within 25%
at Ilc = 250 ma

Changed to 18K, was 100K ohms.
Changed to 16.2K 2as 7.5K ohms.
Delete, was 18K ohms

Delete, was 470K ohms.

Delete, was 2,200 ohms.

Changed to 1,200 was 2,700 ohms.

1-1
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Ref des MCN effectivity Description of change
AICR18 2366 Added CR18, type 1N457.
A1C8/ Al1C12 No record Changed to 100 uF, was 47 uF.
A1Q1 No record Changed to type 2N404, was type 2N422.
Al1C26 4300 Polarity on silk-screen was reversed.
A1RS85 4300 Added R85, 10K ohms.
AMPLIFIER-MODULATOR AM-3507/PRC-47 (A8A2)
A2C37 203 Added C37, 0.47 uF.
A2CR9 / A2CR10 203 Delete, was type 1N66.
A2CR9 203 Added CR9, type IN916.
A2R27 203 Delete, was 120 ohms.
A2R27 203 Added R27, 100K ohms.
A2R33 203 Changed to 4,700, was 2,700 ohms.
A2R34 203 Changed to 100K, was 12K ohms.
A2C36 No record Actual value selected for performance; nominal value 18 pF.
A2C16 422 Changed to 91 pF, was 68 pF.
A2R25 422 Changed to 2,700, was 2,200 ohms.
A2C12 525 Changed to 240 pF, was 0.05 uF.
A2C23 658 Changed to 1 uF, was 0.1 uF.
A2R17 805 and 211,305 R17: changed to 1,800, was 1K ohms.
A2RT1 410, 438, 453, RT1: added, 3K ohms thermal
456, 468, 471,
472, 480, 481,
502, 517, 521,
523, 524.
A2C26 1166 Changed to 0.05 uF, was 0.1 uF.
A2R33 1654 Changed to 2,700, was 4,700 ohms.
A2R34 1654 Changed to 27K, was 100K ohms.
A2R35 1654 Changed to 47K, was 56K ohms.
A2R33 1646 Changed to 1.5K, was 2,700 (retrofit).
A2R34 1646 Changed to 10K, was 27K ohms (retrofit).
A2R35 1646 Changed to 68K, was 47K ohms (retrofit).
A2R41 1811 Changed to Y2 -watt film, was %4 -watt composition.
A2R45 2068 Changed to 680, was 1,200 ohms.
A2R14 2182 Actual value selected for performance; nominal value 3,900
ohms.
A2CR7 / A2CR8 2314 Changed to type IN198, was type 1N67A.
A2R29 2314 Changed to 5,600, was 18K ohms.
A2R31 2314 Changed to 10K, was 18K ohms.
A2C10 2750 Changed to 150 vdcw, was 100 vdcw.
A2Q2 A2Q3/ No record Changed preferred type to 2N274, with Sig C-2N274 as
alternate.
A2Q4 | A2Q5
A2R34 No record Changed to 27K, was IOK ohms.
A2K1 Plan 4838 Changed style; delete fasteners on preferred type; retain for
old type as alternate.
A2Q2 /A2Q31 No record Delete Sig CG2N274 as alternate type.
A2Q4 | A2Q5
A2R17 No record (Changed to 1.5K, was, 1,800 ohms.
SIGNAL DATA. TRANSLATOR CV-1377A/PRC-47 (ABA3)
A3C165 183 Changed to 10 pF. was 20 pF
A3C167 183 Changed to 220 pF. was 75 pF.
A3C168 183 Actual value selected for performance; nominal value 150 pF.
A3C169 183 Changed to 75 pF, was 220 pF.
A3C170 183 Changed to 220 pF, was 68 pF.
A3C42 Plan 199 changed to 190 pF, was.-,30 pF.
A3C146 433 Delete, was 390 pF.
A3C148 433 Added C148, 390 pF.
A3CR3/ A3CRS8 No record CR3 was CR3B, CRLS was C,R3A, each changed to type
1N198, was Y2 of FA2000.
A3Q11 500 Changed to type 2N708, was type 2N70:3.
A3CR1 506 Delete, was type 1N916.
A3R73/ 506 Delete, each was 470K ohms.
A3R74/
A3R75/

Change 2 1-2
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Ref des MCN effectivity Description of change
A3R76

A3C187 600 Changed to 27 pF, was 20 pF.

A3C42 Plan 737 Changed to 270 pF, was 190 pF.
A3C248 / 900 Changed each to 8-50 pF, was 5-30 pF.
A3C250/

A3C252

A3C249 900 Changed to 287 pF, was 300 pF.
A3C251 900 Changed to 165 pF, was 200 pF.
A3C253 900 Changed to 133 pF, was 120 pF.
A3C255 900 Changed to 91 pF, was 82 pF.
A3C257 900 Changed to 62 pF, was 68 pF.
A3C259 900 Changed to 39 pF, was 56 pF.

Change 2 1-3



TM 11-5820-509-35

Ref des |  MCN effectivity | Description of change

OSCILLATOR CONTROL C-4311/PRC-47 (ASAT ) (cont)
A7CR16/A7CR17 5000 Added CR16, CR17, each type 1IN754A.
A7R46/A7TR65 5000 Changed to 4,700, each was 12K ohms.
A7C200/A7C201 5416 Added C200, C201, each 15 pF.
A7R42/A7TR62 5416 Changed to 47, each was 348 ohms.
A7R48/ATR67 5416 Changed to 10K, each was 5,110 ohms.
A7C6 No record Delete, was 150 pF.
A7C9 No record Changed to 0.1 uF paper, was ceramic.
A7C200/A7C201 No record Delete, each was 15 pF.
A7TR7 No record Changed to 1,800, was 2,700 ohms.
A7R42/A7TR62 No record Changed to 348, each was 47 ohms.

ELECTRICL EQUIPMENT CHASSIS CH-474/PRC-47 (A8A4)
A4R1 to R4 102, 116 to Changed R1 and R2 to 6.8, was 12 ohms.
121, 124 to Changed R3 and R4 to 470, was 800 ohms.
134, 136 to
139 and 141.

AAC26/C27 167 Added C26, C27, each 2.5 uF.
A4L4 to L6 167 Added L4, 14 Turns; L5, L6, 10 mH.
A4K6 214 Added K6, dpdt.
A4R126 214 Added R126, 19.6K ohms.
A4R127 214 Added R127, 1,210 ohms.
A4C28 352 Added C28, 0.02 uF..
A4C121 400 Changed to 20 pF, was 40 pF.
A4R117 600 Changed to 5K, was 1 megohm.
A4R118 600 Changed to 1K, was 39K ohms.
AAC152 710 Deleted, was 82 pF.
A4R129 713 Added R129, 470 ohms.
AAC28 Plan 1464 Added C28, 0.02 uF.
AAC228 2028 Deleted, was 0.01 uF.
A4F4 No record Added F4, 1/500A.
A4F5 No record Added F5, 1/10A.
A4Q1/Q2 No record Each was type 2N2287, added alternate type 2N1166.
A4R128 No record Added R128, 100K ohms.
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CHAPTER 2
FUNCTION OF EQUIPMENT

2-1. System Applications

a. Radio Set AN/PRC-47 provides singlesideband
voice (usb only), continuous wave (cw) telegraphy, and
frequency shift keying (fsk) teletypewriter modes of
ground radio communication in the high frequency (hf)
spectrum from 2.000 to 11.999-MHz and is operationally
compatible with the AN/TRC-75 and similar radio
equipment. The radio set is a two-man team, pack-
transportable, transmitter-receiver that is contained in
transportable carrying cases. It includes an antenna
system and all necessary accessory items for telegraph
and telephone operation but does not include an fsk
input/output device or teletypewriter machines. The
transmitter provides 100 watts peak-enveloppower (pep)
output when operating singlesideband, and when
equipped with a suitable blower/converter, such as CV-
2455/PRC-47, will provide 100 watts average power in
teletypewriter service. The receiver provides a
minimum power output of 50 milliwatts from an input
signal of 2.0 microvolts for a 10-dB signal-plus-noise to
noise ratio.

b. Radio Set AN/PRC-47 normally is
implemented for push-to-talk (ptt) operation. A field
modification can be easily accomplished in Electrical
Equipment Chassis Ch-474/PRC-47 that converts the
equipment for voice-operated transmit (vox) operation.
This vox option is implemented by strapping pin 11
(push-to-talk) to pin 20 (vox) at connector JI (Power
Supply PP3318/PRC-47, module A5). The discussion
below assumes that this option is implemented: In the
absence of this modification, only push-to-talk (ptt)
operation is possible and reference to the vox mode and
to the circuit description for the vox amplifier and relay
driver stages may be ignored.

2-2. Block Diagram Explanations

a. This section presents the general theory of
operation for Radio Set AN/PRC-47 on a block diagram
level. The general theory first describes the
relationships between the six major functional areas of
the equipment. These areas are: the audio input
devices, the cw telegraph key, the audio output devices,
the external power sources, the antenna system, and
the Radio Receive Transmitter RT-671/PRC-47 (A8).

2-1

Except for RT-671/PRC-47, the other functional
equipments are considered accessory items and these
are each discussed in the several optional
configurations as they effect the general theory. Since
the radio set is a compact, modularized, portable
transceiver, many of the circuits and devices used for
transmitting are also used for receiving. These circuits
are described as part of the applicable signal function
and appear in the appropriate block diagram for that
function.

b. The discussion relating to the theory of
operation and the maintenance requirements for the
AN/PRC-47 include reference designators that describe
the module, the circuit stage, and the component part of
the circuit being discussed in the equipment. These
reference designators are assigned in accordance with
MIL-STD-16B, and an understanding of this
identification method will assist in locating individual
components within the overall equipment. For example,
reference designator AIC1 refers to capacitor number
one in modular assembly A8Al. Radio Receiver-
Transmitter RT-671/PRC-47 (A8) contains the following

nomenclatured subassemblies and associated
components.

REF DES OFFICIAL NOMENCLATURE

Al Audio Frequency Amplifier AM-3506/PRC-47
A2 Amplifier-Modulator AM-3507/PRC-47

A3 Signal Data Translator CV-1377A/PRC-47

Ad Electrical Equipment Chassis CH-474/PRC-47
A5 Power Supply PP-3518/PRC-47

A6 Radio Frequency Oscillator 0-1032/PRC-47
A7 Oscillator Control C-4311/PRC-47

A8 Panel Cover CW-647/PRC-47

2-3. Overall Block Diagram

a.[ Figure 2-1 is an overall block diagram for Radio Set
AN/PRC-47 that shows the relationship between the
several modules of Radio Receiver-Transmitter RT-
671/PRC-47 and the external accessory items. The RT-
671/PRC-47 contains the electronics that provide
singlesideband voice, continuous wave (cw) telegraphy,
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Figure 2-1. Radio set AN/PRC-47, Overall Block Diagram.
or frequency shift keying (fsk) teletypewriter Amplifier AM-3506/PRC-47 (A1) by the microphone of

communications when an appropriate input/output
device is connected. The operating frequency is
determined by the adjustment of front panel frequency
controls that permit operation within the range from 2.0
to 11.999-MHz. During the transmit function, the audio
signal is applied to the input of Audio Frequency

Handset H-33G/PT or by the external fsk unit (for
example, Converter Oscillator CV-786/TRC-75).
Internal  limiter stages and automatic load control
circuits in the transmitter compensate for input level
variations from these audio input devices. When cw



operation is desired, Telegraph Key J-45 is connected to
the AUDIO connector of RT-671/PRC-47. This device
keys an oscillator in the receiver-transmitter circuits that
produces an audio tone. This modulating signal, or the
voice input signal from the handset microphone or the
fsk unit, is amplified in the AM-3506/PRC-47 Al), and is
mixed in the AM-3507/PRC-47 (A2) with a 500-kHz
standard signal to produce a double-sideband,
suppressed carrier signal. With the undesired sideband
and the carrier signals greatly attenuated, the remaining
singlesideband signal is heterodyned to the desired hf
radio channel in the CV-1377A/PRC-47 (A3} by mixing it
with the hf oscillator signal from the frequency control
circuits. This rf signal is then amplified by the driver
stage and the power amplifier and then applied to the
antenna system. A portion of the transmitter audio is
returned to the connected audio output device as a
sidetone signal to permit monitoring during these
transmit periods.

b. During receive periods the receiver transmitter
circuits process the incoming signal using some of the
identical circuits just mentioned in connection with the
transmit function. This receive signal is heterodyned to
an intermediate frequency near 500 kHz and then it is
demodulated to recover the desired audio component.
The audio signal is then applied to the connected audio
output device. The receiver output is controlled by the
VOLUME control on the front panel of RT-671/PRC-47.
This control permits adjustment of the receiver output
for a comfortable listening level with the earphone of
Handset H-33G/PT, with Headset H-233, or with
loudspeaker LS-166/U. It also permits adjustment of
the input level to the external fsk unit, if connected.

c. The frequency control circuits provide two highly
stable signals that are used in the receiver transmitter
circuits to generate hf singlesideband transmit signals
and to demodulate these signals to obtain audio output
in the receive mode. The 500-kHz standard signal is
fixed-tuned and applied to the balanced modulator
circuit of the transmitter and to the product detector
circuit of the receiver. The 2.5 to 12.499-MHz hf
oscillator signal is tunable in 1-kHz steps to provide
transmitter output in the hf range between 2.0-11.999-
MfHz.

d. The power supply circuits provide all operating
voltages required by the AN/PRC-47.

These potentials are derived from either a 26.5 volt dc
or a 115-volt, 400-Hz ac primary power source. If the
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26.5-volt dc source is desired, Storage Battery BB-
451/U or a suitable dc generator set may be used. The
power supply circuits of the RT-671/PRC-47 provide
high-power dc voltages for the transmitter circuits, and
low-power potentials for the receiver circuits and for
control purposes.
2-4. General Description

a The transmit signal path through the receiver-
transmitter circuits of the radio set is shown by the solid
lines of [figure 2-2.] The transmit audio signal is applied
to the input of the microphone amplifier where it is
amplified and compressed before application to other
circuits in the AN/PRC-47. When continuous wave (cw)
telegraphy is required, the telegraph key is connected to
an 800-Hz audio oscillator. The output of this circuit is a
single audio tone that is present when the telegraph key
is closed. This signal is amplified by circuits in the
microphone amplifier. The amplified voice audio (or
tone) from the microphone amplifier circuit is routed to
the vox circuit, the audio output amplifier, and to the
balanced modulator. The vox (voice-operated-transmit}
circuit generates a control voltage that switches the
radio set from the receive mode to the transmit mode
when audio signals are present in the microphone
amplifier output. The audio output amplifier receives a
sidetone signal when the transmit mode is enabled.
This sidetone is amplified and routed to the earphone
(or other audio output device) and permits monitoring
the transmitted signal. The transmit audio is mixed in
the balanced modulator with a 500-kHz standard signal
from the frequency control circuits. The out-put of the
balanced modulator is a double-sideband signal with the
amplitude of the 500-kHz standard signal greatly
reduced. This intermediate (if.) frequency signal is
amplified and then applied to a bandpass filter where
the upper sideband and the carrier are further
attenuated but the lower sideband is permitted to pass
on the remaining if. amplifier stages. The amplified
lower-sideband signal is applied to the transmit mixer
where it is combine with a 2.5 to 12.499-MHz  hf
oscillator signal from the frequency control circuits.
The difference frequency (2.0to 11.999-MHz) present in
the output of the transmit mixer is amplified by the rf
amplifier and driver stages and by the power amplifier
and is applied to the antenna system through the t/r
relay.

b. The receive signal path through the receiver-
transmitter circuits of the AN/PRC-47 is shown by the
dashed lines inlfigure 2-2.| The
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receive rf from the antenna system passes through the
t/r relay directly to the rf amplifier stages. Tuned circuits
in these stages reject unwanted signals that may enter
the antenna system, and select only the desired band of
signals for amplification before routing them to the
receiver mixer. In the receiver mixer, the rf signal is
heterodyned with the 2.5 to 12.499-MHz hf oscillator
signal to produce an intermediate frequency output near
500-kHz. The if. amplifier and bandpass filter circuits
used for transmitting are also used in the receive mode.
In these circuits the incoming signal is amplified while
undesired adjacent-channel and image signals are
attenuated before the if. signal is applied to the product
detector. The output of the product detector is the
demodulated single-sideband receive if. signal. This
audio output is filtered and then amplified by the
receiver amplifier and audio output amplifier circuits
before being applied to the earphone or other connected
audio output device.

c. The frequency control circuits of Radio Set
AN/PRC-47 are shown in [figure 2-3.] The hf oscillator
signal for both the transmit and receive functions is
obtained from the variable frequency oscillator (vfo) of
Signal Data Translator CV1377A/PRC-47 (A3). This
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oscillator is coarse-tuned in ten 1-MHz stems by the
whole megahertz control knob on the front panel of
RT671/PRC-47. Fine tuning is accomplished by varying
the vfo output inductor with the 10-kHz and the 100-kHz
frequency control knobs, or by the application of a dc
error voltage to the frequency determining circuits by
the discriminator of Oscillator Control C-4311/PRC-47
IA7).  This discriminator is part of a closed-loop
frequency control system that compares the vfo output
with crystal-controlled reference oscillator frequencies
and then automatically adjusts the vfo output frequency
to synchronize it with the crystal standard frequencies.
The crystal oscillators are adjustable in four decades:
whole megahertz step, 100-kHz steps, 10-kHz steps,
and 1-kHz steps. The whole megahertz and 100kHz
signals are derived from a common highly stabilized
crystal-controlled source in Radio Frequency Oscillator
0-1032/PRC-47 (A6). This 3-MHz primary signal is first
divided by six to obtain the 500-kHz standard signal
used by the receiver-transmitter circuits and by the I-
MHz pulse generator in the CV-1377A/PRC-47 (A3).
Then this 500-kHz output is further divided by five to
obtain the 100-kHz signal used in the 100kHz pulse
generator circuit of oscillator control
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Figure 2-3. Frequency Control circuits, Block Diagram
A7. The 1-MHz pulse generator of this module doubles a sine wave output at the 1-MHz frequency step that has
the incoming 500-kHz standard signal and then converts been selected by the frequency control knobs on the
the resulting signal into a 1-MHz pulse-train. These front panel. The 100-kHz output of the divider in radio
pulses are applied to the 5 to 14-MHz amplifier circuits frequency oscillator (A6) is applied to the 100-kHz pulse
of the CV1377A/PRC-47 (A3) where a ringer generates
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generator circuit of oscillator control (A7). This circuit
generates a 100-kHz pulse-train and then converts it to
a sine wave at any single 100-kHz frequency step
between 1.8and 0.9 MHz. The selected whole
megahertz output of the 5to 14-MHz amplifier in CV-
1377A/PRC-47 (A3) is combine with the selected 100-
kHz output of the 1.8 to 0.9-MHz circuits in a mixer
whose output is the difference between these two input
frequencies. The resulting reference signal has a range
from 3.2 to 13.1MHz in 100-kHz steps, and it is combine
with the 2.5to 12.499-MHz vfo signal in a second mixer
circuit. The resulting 700to 601-kHz signal represents
the hf oscillator output with an accrued frequency error.
Two crystal oscillators in C-4311/PRC-47 (A7) provide
reference signals that are combine also in a mixer.
These oscillators are adjusted by the gear-train
associated with the 1-kHz and the 10-kHz frequency
dials of the KILOCYCLES indicator on the front panel of
RT-671/PRC-47. The output of this third mixer
represents the desired channel selection in 1-kHz steps,
and this frequency is combined in the discriminator
circuit with the output of the second mixer to obtain an
error voltage proportional to the vfo error signal. The
output of the discriminator controls the vfo and returns it
to the desired operating frequency.

d. The power supply circuits of the AN/PRCA47 are
shown in[figure 2-4.] These circuits obtain primary power
from either the 115-volt, 400-Hz ac mains or from a 26.5
volt dc primary power source similar to Storage Battery
BB-451/U. The appropriate circuit within the power
supply is automatically selected when the power cable is
attached to the front panel connector of the radio set.
Operation of the POWER-LIGHTS switch on the front of
RT-671/PRC-47 to the POWER ON position causes the
appropriate power control relay to operate and connect
the appropriate input circuit to the selected primary
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power source. Interlocking is provided so that alternate
source input circuits are disconnected. When the
receive mode is selected, all necessary voltages for the
radio set are provided by the low-voltage filter regulator
circuit of Power Supply PP-3518/PRC47 (A5). This
subassembly filters and regulates the 26.5-volt dc
primary power when the dc mains are connected, but
when the 115-volt, 400-Hz primary power source is
attached, a portion of this voltage is rectified by the low-
voltage circuits and then smoothed by the filter-regulator
before application to the circuits in the modules of the
equipment. When the transmit mode is enabled, high-
voltage power supply circuits provide heater. bias, and
plate power for the vacuum tubes and bias voltages for
the transistorized circuits of the radio set. The high-
voltage power supply circuits are enabled by operation
of the push-to-talk (ptt) switch on the operator's handset,
by placing the CW-FSK/VOICE switch on the front of
RT-671/PRC-47 to CW-FSK, or by setting the OPR-
TUNE switch on the front of RT-671/PRC-47 to TUNE.
When the 115-volt ac primary power mains are
connected, operation of the high-voltage transformer
and rectifier-filter circuits is conventional. A multiple-
secondary high-voltage transformer provides ac power
to the several rectifier-filter circuits that distribute the
required transmitter voltages. If the 26.5-volt dc primary
power source is connected, however. a portion of this
power is applied to a 400-Hz power oscillator on the
main chassis of RT-671/PRC-47. This circuit performs
the normal inverter function and generates a square-
wave voltage whose output amplitude is approximately
26.5 volts at 400 Hz. The square-wave voltage from
this power oscillator is applied to an appropriate primary
winding on the high-voltage transformer and suitable
output voltages are obtained from the connected
rectifier-filter circuits.
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Figure 2-4. Power Supply Circuits, Block Diagram.

2-5. Receive Signal Path

(fig. 7-2)

a. In the receive mode, the 2.0to 11.999-MHz rf
signal from the antenna system is routed through the
normally-closed contacts of t/r relay K101 in the power
amplifier compartment to receiver antenna relay K5 on
the Main chassis of the receiver-transmitter. Both of
these relays are deenergized in the receive mode, but
are energized by the voice-operated-transmit (vox)
circuits during transmitter operation. The receive rf
signals from the normally closed contacts of receiver
antenna relay K5 pass through the tuned circuits of
signal data translator A3 and are amplified by rf
amplifiers V1 and V2. These stages are also used tc
amplify transmit rf signals when the transmit mode is
selected, and are tuned to the operating frequency
selected by the frequency control knobs on the front
panel of RT671/PRC-47. The additional selectivity
provided by these tuned circuits restricts the signals
applied to the rf amplifier input to those that are on, or
very near, the selected operating channel.

b. Relay A3K1 is deenergized during receiver
operation and its contacts route the amplified rf signal
from the second rf amplifier (V2) to follower Q10.
(During transmit periods. A3K 1 is energized and
capacitor C187 is connected to the output of V2.) The
hf oscillator signal from the frequency control circuits is
isolated by follower 24 Q12 and is then mixed in
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receiver mixer Q11 with the output of Q10. The
difference between these two signals, approximately
500 kHz, is applied to follower Q9 and routed to the if.
amplifier circuits of amplifier-modulator A2.  After
amplification by A2Q2, the if. signal is routed through
bandpass filter FL1 where the if. carrier signal and the
undesired sideband are greatly attenuated. Following
additional amplification by if. amplifiers Q3 through Q5,
this signal is demodulated by the product detector
circuit.

c. The audio component of the if. signal is
extracted by mixing the if. signal with a carrier injection
signal (500-kHz standard) at the intermediate frequency.
The output of the product detector is then passed
through a low-pass filter to remove undesired
frequencies caused by mixing and then amplified by
driver stage Q10 and audio output amplifier Q11WQ12X
in audio frequency amplifier A1. This amplified audio
signal is applied to the corrected audio output device
through front panel VOLUME control R11-R12. Once
the average audio output level has been established by
the setting of the VOLUME control. automatic gain
control (agc) circuits in audio frequency amplifier Al
maintain the output level relatively constant despite
fading signal conditions. The +agc voltage' from agc
amplifier Q9 is applied to if. amplifiers Q2 and Q3 while
the -agc output of detector CR12-CR13 is applied to



the grid circuits of rf amplifiers V1 and V2 in signal data
translator A3.

2-6. Transmit Signal Path [fig. 7-3)

a. In the transmit mode, the audio signal is
obtained from the microphone of Handset H 33G/PT or
from the transmit output circuits of an external fsk unit.
This signal is connected to the transmit audio input of
audio frequency amplifier A1 where it is amplified by
microphone amplifier Q1 and Q3, clipped by limiters
CR5-CRS6, further amplified by output amplifier Q4, and
applied to the audio input of the balanced modulator of
amplifier-modulator A2. Part, of the amplified audio
output from Q4 is also applied to sidetone gate CR10.
This gate is enabled during tansmit periods by the bias
from sidetone rectifier CR101 in the power amplifier
compartment so that the sidetone audio from Q4 is
routed through driver Q10, audio output amplifier Q1
1IW-QI2X and VOLUME control R11-R12 to the
connected audio output device. The sidetone audio is
then available for monitoring purposes.

b. Another part of the output signal from Q4 is
applied to vox detector CR7-CR8. When this signal
level exceeds a minimum threshold value, vox relay K 1
transfers circuit functions in the RT-671/PRC-47 from
the receive mode to the transmit mode. It the audio
signal drops below this threshold level, or disappears
completely for a predetermined period of time, these
circuits will automatically return to the receive
configuration. (Where the vox mode is not
implemented, vox relay K1 cannot cause operation of
the ptt relay (A5K1) in power supply module A5. This
relay operates when the ptt switch on the operator's
handset is pressed and energizes the high-voltage
power supply circuits.) If continuous wave (cw)
telegraphy is desired, the circuit functions described
above apply except that Telegraph Key J-45 turns on,
and shuts off, the audio tone generated by oscillator Q5.
This tone replaces the voice audio at the input of
microphone amplifier Q3, and is amplified by the
remaining circuits of audio frequency amplifier A 1. In
the cw mode, the CW-FSK/VOICE switch on the front
panel of RT-671 /PRC-47 is placed in the CW-FSK
position so that vex relay A1K1 and ptt relay A5K1 are
both energized The CW-FSK/VOICE switch must be
returned to the VOICE position when it is desired to
receive incoming telegraph or teletypewriter signals (i.e.,
break-in operation is not possible).

c. That part of the audio signal from Q4 that is
applied to the balanced modulator of amplifier-
modulator A2 is mixed with the 500-kHz stan-
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dard signal from the frequency control circuits. The
resulting output from the balanced modulator is a
double-sideband, suppressed-carrier signal that is
amplified by alc amplifier Q1 and if amplifier Q2 before
being applied to bandpass filter FL1. Only the lower
sideband remains after this signal is applied to FL1 and
this single sideband is further amplified by Q3 through
Q5 before being applied to signal data translator A3. If.
amplifiers Q3 through A5 and bandpass filter FL1 are
shared with the receiver circuits of the receiver-
transmitter, but during the transmit period the agc bias
otherwise applied to Q2 and Q3 is removed so that the
if. gain of this circuit will not vary as a function of
modulation.

d. Transmit relay A2K1 fin amplifier-modulator A2)
is energized for transmit operation by closure of vox
relay A1K1. The output of if. amplifier Q5 is routed
through the closed contacts of A2K1 to the transmit
mixer (CR3-CR8) in signal data translator A3. The 2.5-
to 12.499-MHz hf oscillator signal from the frequency
control circuits is applied to the transmit mixer through
follower Q13. The difference-frequency obtained by
heterodyning this signal with the 500-kHz if. output of
Q5 is a 2.0to 11.999-MHz single-sideband rf signal that
is buffered by follower Q14 before being applied to
amplifier QI5 and subsequently to rf amplifiers V1 and
V2. The amplified hf output of V2 is further amplified by
driver V3 and power amplifier V101. The output circuit
of the power amplifier is connected to the antenna
system when t/r relay K101 is closed. This stage is
tuned to the operating frequency shown on the
KILOCYCLES indicator and is loaded to the antenna
system by the adjustment of POWER AMPLIFIER
TUNE and POWER AMPLIFIER LOAD controls on the
front of RT-671/PRC-47. Optimum adjustment of these
controls is indicated by maximum deflection (maximum
power output) of XMTR OUTPUT meter M 101 on the
front of the receiver-transmitter.

2-7. Frequency Control Circuits|(fig. 7-4)

a. The temperature-compensated crystal-oscillator
of radio frequency oscillator A6 is an extremely stable
standard that provides a 3-MHz output signal for the
frequency divider (locked oscillator) circuits of this
module. The crystal is contained in a temperature-
controlled oven to minimize frequency drift caused by
changes in ambient temperature, and the circuit is
equipped with an adjustment that permits compensation
for long-term crystal aging effects. Transistor Q1 is the
oscillator, and transistors Q2 and Q3



provide isolation that enhances overall frequency
stability. Locked oscillator Q4 divides the output of the
3-MHz oscillator by six times to provide the 500-kHz
standard signal. Part of this output is routed through
follower Q7 to locked oscillator Q8 where it is further
divided by five to obtain the 100-kHz output signal. This
latter signal is amplified by 100-kHz amplifier Q9 before
being applied to the 100-kHz pulse generator circuits of
oscillator control A7. The remaining portion of the
output from locked oscillator Q4 is amplified by 500-kl]z
amplifiers Q5 and Q6 before being routed to the
receiver-transmitter circuits as the 500-kHz standard
signal. Part of the output of Q5 is converted to 1-M Hz
by frequency doubler Q4 in oscillator control A7. This
sinousoidal signal is applied to pulse generator Q5-Q6
where it is converted to a 1-MHz pulse-train that is
subsequently amplified by Q7 before application to
pulse amplifier A19 in signal data translator A3. The
output circuit of Q19 is a parallel-resonant tuned circuit
that is selectable in 1-MHz increments between 5- and
14-MHz as shown below. Depending upon the selection
made by the frequency control knobs on the front panel
of RT-671/PRC-47, one whore megahertz channel in
this range is made available to the subsequent circuits.
A constant amplitude signal is assured by passing this
selected frequency through limiters Q16 and Q17 before
application to follow er Q18.

KILOCYCLES indicator Pulse amplifier Q 19 output
reading frequency (MHz.)
2000 to 2999 5.0
3000 to 3999 6.0
4000 to 4999 7.0
5000 to 5999 8.0
6000 to 6999 9.0
7000 to 7999 10.0
8000 to 8999 11.0
9000 to 9999 12.0
10000 to 10999 13.0
11000 to 11999 14.0

b. The 100-kHz output of Q9 in radio frequency
oscillator A6 is applied to pulse generator Q1-Q2 in
oscillator control A7. This pulse generator converts the
sinousoidal input into a 100-kHz pulse-train. The output
circuit of pulse amplifier Q3 is a parallel-resonant tuned
circuit that is selectable in 100-kHz increments between
1.8 and 0.9 MHz as shown in the following table.
Depending upon the selection made by the frequency
controls on the front panel of RT-671/PRG-47, one
single 100-kHz frequency is made available to the
subsequent circuits. A constant amplitude signal is
assured by passing this selected frequency through
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KILOCYCLES indicator Pulse amplifier Q19 output
reading frequency (MHz.)
XX000 to XX099 1.8
XX100 to XX199 1.7
XX200 to XX299 1.6
XX300 to XX399 15
XX400 to XX499 14
XX500 to XX599 1.3
XX600 to XX699 1.2
XX700 to XX799 11
XX800 to X X899 1.0
XX900 to XX999 0.9

limiters Q17, Q18, and Q19. The spurious frequencies
introduced in the output by this limiting are removed by a
filter and the remaining signal is routed to follower Q24.
The 1.8- to 0.9 MHz output of Q24 is heterodyned with the
5- to 14-MHz output from follower Q18 in signal data
translator A6 in diode quad mixer CR10. The difference-
frequency that results from this mixing is a single 100-kHz
frequency between 3.2 and 13.1 MHz as shown in the
following table. This signal frequency is routed through
follower Q25 to diode quad mixer CR11 where it is mixed
with the hf oscillator output signal that was generated by

KILOCYCLES Mixer CR KILOCYCLES Mixer CR10
indicator output indicator output
reading (MHz.) reading (MHz.)

2000 to 2099 3.2 5500 to 5599 6.7

2100 to 2199 3.3 5600 to 5699 6.8

2200 to 2299 34 5700 to 5799 6.9

2300 to 2399 35 5800 to 5899 7.0

2400 to 2499 3.6 5900 to 5999 7.1

2500 to 2599 3.7 6000 to 6099 7.2

2600 to 2699 3.8 6100 to 6199 7.3

2700 to 2799 3.9 6200 to 6299 7.4

2800 to 2899 4.0 6300 to 6399 7.5

2900 to 2999 4.1 6400 to 6499 7.6

3000 to 3099 4.2 6500 to 6599 7.7

3100 to 3199 4.3 6600 to 6699 7.8

3200 to 3299 4.4 6700 to 6799 7.9

3300 to 3399 4.5 6800 to 6899 8.0

3400 to 3499 4.6 6900 to 6999 8.1

3500 to 3599 4.7 7000 to 7099 8.2

3600 to 3699 4.8 7100 to 7199 8.3

3700 to 3799 4.9 7200 to 7299 8.4

3800 to 3899 5.0 7300 to 7399 8.5

3900 to 3999 5.1 7400 to 7499 8.6

4000 to 4099 5.2 7500 to 7599 8.7

4100 to 4199 5.3 7600 to 7699 8.8

4200 to 4299 5.4 7700 to 7799 8.9

4300 to 4399 5.5 7800 to 7899 9.0

4400 to 4499 5.6 7900 to 7999 9.1

4500 to 4599 5.7 8000 to 8099 9.2

4600 to 4699 5.8 8100 to 8199 9.3

4700 to 4799 5.9 3200 to 8299 9.4

4800 to 4899 6.0 8300 to 8399 9.5

4900 to 4999 6.1 3400 to 8499 9.6

5000 to 5099 6.2 8500 to 8599 9.7

5100 to 5199 6.3 3600 to 8699 9.8

5200 to 5299 6.4 3700 to 8799 9.9

5300 to 5399 6.5 3800 to 8899 10.0

5400 to 5499 6.6 3900 to 8999 10.1
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KILOCYCLES Mixer CR10 [ KILOCYCLES Mixer CR10 KILOCYCLES | Mixer CR1 | KILOCYCLE Mixer CR1 ;
indicator output indicator output S
reading (MHz.) reading (MHz.) indicator output indicator output
9000 to 9099 10.2 10500 to 10599 11.7 reading (MHz.) reading (MHz).
9100 to 9199 10.3 10600 to 10699 11.8 XXX66 634 XXX83 617
9200 to 9299 10.4 10700 to 10799 11.9 XXX67 633 XXX84 616
9300 to 9399 10.5 10800 to 10899 12.0 XXX68 632 XXX85 615
9400 to 9499 10.6 10900 to 10999 12.1 XXX69 631 XXX86 614
9600 to 9599 10.7 11000 to 11099 12.2 XXX70 630 XXX87 613
9600 to 9699 10.8 11100 to 11199 12.3 XXX71 629 XXX88 612
9700 to 9799 10.9 11200 to 11299 12.4 XXX72 628 XXX89 611
9800 to 9899 11.0 11300 to 11399 12.6 XXX73 627 XXX90 610
9900 to 9999 111 11400 to 11499 12.6 XXX74 626 XXX91 609
10000 to 10099 11.2 11500 to 11-13 12.7 XXX75 625 XXX92 608
10100 to 10199 11.3 11600 to 11699 12.8 XXX76 624 XXX93 607
10200 to 10299 11.4 11700 to 11799 12.9 XXXT77 623 XXX94 606
10300 to 10399 115 11800 to 11899 13.0 XXX78 622 XXX95 605
10400 to 10499 11.6 11900 to 11999 13.1 XXX79 621 XXX96 604
XXX80 620 XXX97 603
circuits of signal data translator A3. The difference- XXX81 619 XXX98 602
frequency resulting from this second mixing is a single 1- XXX82 618 XXX99 601

kHz frequency between 700 and 601 kHz, as indicated in
the table below, that also contains the error increment of
the hf oscillator signal. This output is amplified by Q26,
filtered, and then further amplified by Q27. The resulting
sinousoidal signal is passed through clipper CR9-CR15 to
form a square-wave output signal.

KILOCYCLES | Mixer CR1: | KILOCYCLES Mixer CR1 ;
indicator output indicator output
reading (MHz.) reading (MHz.)
XXX00 700 XXX33 667
XXX01 699 XXX34 666
XXX02 698 XXX35 665
XXX03 697 XXX36 664
XXX04 696 XXX37 663
XXX05 695 XXX38 662
XXX06 694 XXX39 661
XXX07 693 XXX40 660
XXX08 692 XXX41 659
XXX09 691 XXX42 658
XXX10 690 XXX43 657
XXX11 689 XXX44 656
XXX12 688 XXX45 655
XXX13 687 XXX46 654
XXX14 686 XXX47 653
XXX15 685 XXX48 652
XXX16 684 XXX49 651
XXX17 683 XXX50 650
XXX18 682 XXX51 649
XXX19 681 XXX52 648
XXX20 680 XXX53 647
XXX21 679 XXX54 646
XXX22 678 XXX55 645
XXX23 677 XXX56 644
XXX24 676 XXX57 643
XXX25 675 XXX58 642
XXX26 674 XXX59 641
XXX27 673 XXX60 640
XXX28 672 XXX61 639
XXX29 671 XXX62 638
XXX30 670 XXX63 637
XXX31 669 XXX64 636
XXX32 668 XXX65 635

c. The output frequency of oscillator Q20 is dependent
upon the 1-kHz frequency control selection that chooses an
appropriate crystal from Y1 through Y10. These crystals are
adjusted so that the oscillator output frequencies between
3.007 and 3.016 MHz are obtained as shown in the following
table. Similarly, the output frequency of oscillator Q21 is
dependent upon the 10-kHz

KILOCYCLES Oscillator Q20 KILOCYCLES Oscillator Q20

indicator output frequency indicator

reading (MHz.) reading (MHz.
XXXX0 3.007 XXXX5 3.012
XXXX1 3.008 XXXX6 3.013
XXXX2 3.009 XXXX7 3.014
XXXX3 3.010 XXXX8 3.015
XXXX4 3.011 XXXX9 3.016

frequency control selection that chooses an appropriate
crystal from Y11 through Y20. These crystals are adjusted
so that the oscillator output frequencies lie between 3.707
and 3.617 MHz as shown in the following table. The output
of oscillators Q20 and A21 are mixed in Q22 to obtain a
single difference-frequency between 700 and 601 kHz.
This reference frequency is routed

kilocycles Oscillator Q21 KILOCYCLES Oscillator Q21
indicator output frequency indicator output frequency
reading (MHz.) reading MHz )
XXX00 to XXX09 3.707 XXX50 to XXX59 3.657
XXX10 to XXX19 3.697 XXX60 to XXX69 3.647
XXX20 to XXX29 3.687 XXX70 to XXX79 3.637
XXX30 to XXX39 3.677 XXX80 to XXX89 3.627
XXX40 to XXX49 3. 667 XXX90 to XXX99 3.617

through a low-pass filter to remove spurious frequencies
that may have been generated through mixing, and then it
is applied to clippers CR7 CR8. The resulting squarewave
is coupled to the adder/phase-shift circuit of the
discriminator by follower Q23. A phase-shift circuit is
inserted in the signal path from 023 to discriminator
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amplifier Q8 and the reference frequency is summed
with the output of clippers CR9-CR15 in the adder. The
unshifted output of Q23 is also summed with the output
of CR9-CR15 in the adder circuit associated with
discriminator amplifier Q11. Transistor pairs Q8-Q11,
Q9-Q12, and Q10-Q13 are each carefully selected to
provide identical gain in each discriminator channel.
When the hf oscillator signal from signal data translator
A3 differs only slightly from the reference oscillator
signal (by 5 kHz, or less), the envelope of the summed
signals in these two discriminator channels will remain
out of phase by an amount dependent upon the
frequency error between the two signals. The leading
edge of the summed signal envelope triggers frequency
discriminators Q10 and Q13 so that they operate like a
bistable multivibrator at a rate equal to the phase-
difference between the two envelopes. The error
voltage at the output of these two transistors may be
either positive or negative, depending upon whether the
hf oscillator signal is higher or lower than the frequency
of the reference oscillator signal. The amount of
frequency-difference  between the two  signals
determines the amplitude of this dc error voltage. The
dc error voltages are applied to voltage-controlled
capacitors in the frequency-determining circuits of the hf
oscillator in signal data translator A3. As the frequency
of the hf oscillator is corrected, the error frequency at
the input to the discriminator is reduced and the
resulting dc error voltage at the output of this circuit
again approaches zero Coarse frequency control of the
hf oscillator is obtained by the adjustment of the
frequency control knobs on the front panel of RT-
671/PRC-47. The 2 5- to 12.499-MHz hf oscillator
signal is isolated and amplified by buffer amplifier Q21
before being routed to follower Q2 and the subsequent
circuits. Amplifiers Q6-Q7 and associated follower Q8
provide hf oscillator signals to the receiver-transmitter
circuits; while amplifiers Q3-Q4 and associated follower
Q5 provide the injection signal for diode quad mixer
CR11 in oscillator control A7.

d. In some instances, transients may cause the
discriminator circuits of oscillator control A7 to lose
capture of the hf oscillator in signal data translator A3.
The automatic capture circuit consists of detector CR12-
CR13, transistor switch Q28, and relay driver Q29 in
association wi th antilock relay K6 on the main chassis
of RT671/PRC-47. As the loss of capture occurs, the
voltage drop across emitter resistor R142 decreases; the
base of transistor switch Q28 becomes less positive,
and 28 conducts less
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than previously. The reduced conduction of Q28 causes
the base of relay driver Q29 to become more positive
and it conducts. As Q29 conducts, relay K6 is operated
and a small dc voltage is applied to the dc error A and
dc error B inputs to the varicap control circuit of signal
data translator A3. Since this small voltage is used to
calibrate the hf oscillator initially, the frequency of this
circuit returns to a value within the capture range of the
discriminator circuits. After capture is assured, antilock
relay K6 is deenergized (as the voltage again appears at
the base of transistor switch Q28). The dc error
voltages at the output of the discriminator regain control
of the hf oscillator frequency-determining circuits and
adjust the output frequency accordingly.

2-8. Power Supply Circuits|[(fig. 7-5 and_7-

a. When the 115-volt, 400-Hz ac primary source is
used to power the radio set, the cable is attached to the
POWER receptacle on the front panel of RT-671/PRC-
47 and this voltage is routed to the radio set by fuse F2.
A portion of this input voltage is applied to low-voltage
transformer T2 in power supply module A5 where the
low-voltage circuit steps down this potential, rectifies it,
and filters it in conventional bridge-rectifier, capacitor-
input LC filter circuits. The resulting 24-volt dc output is
routed to audio frequency amplifier A1 and passes
through the normally-closed contacts of B + relay K3 to
the signal data translator. A conventional series-type
electronic voltage regulator, consisting of transistors Q1
through Q3 and their associated circuits, is used to
provide a regulated 20 volts dc output. This potential is
applied to the continuously energized circuits of the
receiver-transmitter, and to the voice-operated circuits
of amplifier-modulator A2 and signal data translator A3.
An output from low-voltage rectifier CR26 through CR29
provides 26.5 volts dc [unregulated and unfiltered) for
circuits in audio frequency amplifier A |, signal data
translator A3, and the panel lamps on the front of
RT671/PRC-47. A branch of this same circuit arms the
push-to-talk relay (A5K1) in the power supply module.

b. A portion of the incoming 115-volt primary
power is applied to step-down transformer T2, is
rectified by bridge-rectifier CR3 through CR6, and
applied to ac power control relay K2. The contacts of
this relay route the primary power to high-voltage
transformer T1 in power supply A5 whenever POWER-
LIGHTS switch S1 on the



front of RT-671/PRC-47 (or a remote control on-off
switch) is placed to ON. Push-to-talk relay A5K 1 in the
power supply module is operated by any one of the
following conditions provided that overtemperature
cutout K103 in the power amplifier compartment has not
opened: by CW-FSK/VOICE switch S2 (when placed to
the CW-FSK position by OPR-TUNE switch S102 (when
placed to the TUNE position); and by the handset ptt
switch (when it is pressed). Thermal override switch
S3B is physically part of BATTERY TEST switch S3A,
and it must be held fully depressed to permit operation
of the radio set after overtemperature cutout K103 has
operated.

c. In the transmit mode, ac power control relay K2
and B + relay K3 in the main chassis of the radio set,
and push-to-talk relay A5K1 are all operated. The 115-
volt ac primary power is routed through the contacts of
K2 and A5K1 to the 115-volt primary winding of high-
voltage transformer T1. This primary winding is tapped
for operation with the power oscillator described in
e. High-voltage transformer T1 contains
several secondary windings that provide a variety of ac
and dc outputs during transmitter operation. A 6.3-volt
ac winding provides heater power for the power
amplifier stage and for the rf amplifiers and the driver in
signal data translator A3. An additional secondary
winding is provided for each of the four rectifier-filter
circuits that supply dc potentials to other parts of the
transmitter. Rectifier CR1 through CR4 and its
associated filter and bias adjusting network provide-110
volts dc and-32 volts dc for the grid circuits of the power
amplifier (V101) and the driver (A3V3) respectively.
Each of these outputs is individually adjustable to
provide optimum operation of the vacuum tube with
which it is associated. Rectifier CR6 through CR17 is a
fullwave bridge-type circuit employing three diodes in
each leg. The output of this rectifier is filtered by
capacitor C6 and resistors R6 and R7 to provide 1500
volts dc for the plate circuit of power amplifier V101.
Rectifier CR18 through CR21 provides an output that is
filtered by capacitors C19 and resistors R9 and R10 and
it operates the screen circuit of the power amplifier tube.
The rectified output of CR22 through CR25 is routed to
the filter circuit consisting of capacitor C20 and resistors
R11 and R12. The output of this circuit is applied to the
driver stage (V3) of signal data translator A3 and a
portion of it is dropped through resistor R8 before being
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applied as a 150-volt dc plate and screen voltage to rf
amplifiers V1 and V2 of signal data translator A3.

d. When a 26.5-volt dc primary source is used for
operation of the radio set, this source is connected to
the POWER receptacle on the front of RT-671 /PRC-47
instead of the 115-volt ac power cable. The 26.5-volt
incoming power is routed through fuse F1 and the
contacts of dc power control relay K 1 to the power
supply circuits of the radio set. With no ac power
connected, dc power control relay K1 is operated when
the POWER-LIGHTS switch (S1) on the front panel of
RT-671/PRC-4? (or a remote control on-off switch) is
placed to ON. As this relay operates, the contacts in the
115-volt ac circuit are opened, and the contacts
associated with the 26.5-volt circuit are closed so that
power is applied to: the 26.5-volt dc circuits of audio
frequency amplifier Al, signal data translator A3, and
the panel lamp circuits on the front of RT-671/PRCA47;
the filter consisting of inductor L1 and capacitors C25
and C26 to the normally-closed contacts of B + relay K3
to the 24-volt dc circuits of audio frequency amplifier
Al; through the normally-closed contacts of B + relay K3
to the 24-volt dc circuits of signal data translator A3; and
to voltage regulator Q1 through Q3. The push-to-talk
relay in the power supply is armed so that it may be
operated by selection of the transmit mode, and
regulated dc is routed from the output of the voltage
regulator to the 20-volt circuits of the radio set and
through the contacts of B + relay K3 to the circuits of
amplifier-modulator A2 and signal data translator A3
that are voice-operated.

e. Push-to-talk relay K1 in power supply A5 is
operated by selection of the transmit mode. (Refer to
b for a detailed discussion of operation of
relay K1.) In addition to a contact-pair in the 115-volt ac
circuit to high-voltage transformer T1, another contact-
pair is associated with the center-tap of this primary
winding. As these contacts close, dc power is applied to
400-Hz power oscillator Q1-Q2, and a 26.5-volt, 400-Hz
squarewave ac is generated and applied to part of the
transformer primary winding. With this square wave
voltage applied, operation of the transformer, rectifier,
and filter circuits is identical to the description shown in
[paragraph 2-8]c except that a contact-pair on ac power
control relay K1 selects a tap on the 6.3volt ac filament
winding of T1 for proper output to the connected
vacuum tube filament circuits.



2-9. Audio Frequency Amplifier AM -3506/PRC-47
(A8A1) [fig._2-5through 2-7)]

a. The audio from the microphone is applied to
microphone amplifier Q1 and to the shunt compressor
circuit (CR17). After amplification, part of the output
signal from Q1 is routed to audio amplifier Q3 and the
remainder is amplified in compressor amplifier Q2. The
amplified output of Q2 is then coupled by transformer
T1 to compressor rectifier CR1 through CR4, filtered by
capacitors C3 and C4, and applied as an un. grounded
forward bias voltage across compressor CR17. This
bridge rectifier assembly is connected so that two
variable-resistance paths are available to the incoming
audio signal. The amount of forward bias applied by
compressor rectifier CR1 through CR4 determines the
path

TM 11- 5820- 509-35

resistance through the diode legs of CR17 so that audio
peaks from the microphone input are limited and the
amplified output from Q1 remains essentially constant
for wide variations in microphone input level. When the
incoming audio is a low-level signal, the forward bias
applied to compressor CR17 is small and the individual
diodes are operated in their high forward-resistance
region. As the audio signal increases, the bias voltage
from compressor rectifier CR1 through CR4 also
increases and the diodes of CR17 operate in a lower
forward-resistance region and load the input circuit of
microphone amplifier Q1. The operating bias for the
carbon microphone element in the handset is obtained
from the 20-volt dc power connection. Resistor R3 and
capacitor C] provide decoupling and control the amount
of bias applied to this microphone circuit.
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Figure 2-5 Compressor/Amplifier Circuit Schematic Diagram.

b. When the radio set Is operated in either the cw
or fsk mode, or when OPR/TUNE switch S102 is placed
in the TUNE position, a ground is
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connected to the cw key input (P1-18) and to the audio
oscillator circuit. When this ground is connected to the
cold end of its tank circuit (L2-



C21, Hartley oscillator Q5 is enabled and an output of
approximately 800 Hz is obtained. The oscillator output,
or the voice audio from microphone amplifier Q1, is
applied to audio amplifier Q3. The resulting amplified
output from Q3 is limited by CR5-CR6 and then applied
to output amplifier Q4 through microphone amplifier
gain control R27 This control is a screwdriver
adjustment that establishes the maximum transmit audio
output level at the secondary of transformer T2 and
connector P1-22. A portion of the output from Q4 is
also applied to vex detector CR7-CR8 through vox gain
control R40. The resulting positive voltage controls the
conduction of vox amplifiers Q6 and Q7. When a
minimum threshold voltage is available at the output of
CR7-CR8, as determined by the output level of Q4 and
the setting of vox gain control R40, transistors Q6-Q7
conduct and relay Kl is energized. The time required to
close the vox relay following application of an audio
signal to the input of the vox detector is called the attack
time. Similarly, the time required for the vox relay to
release after removal of the audio signal from the input
of the vex detector is called the release, or dropout,
time. A fast attack, slow release characteristic is
obtained by suitably selecting capacitor C26 and resistor
R43, in association with diode CR9 When the audio
input level is below the vox threshold, C26 charges
through Q6 and R43. When fully charged, nearly
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all of the supply voltage appears across C26 so that the
base of Q6 is near ground potential and it remains cut
off. When the audio input level exceeds the threshold
value, however, the base of vex amplifier Q7 is biased
more positively and this transistor conducts. The
amount of conduction is limited only by the amount of
negative feedback in the loop from the collector of Q7
through C26, through the base-emitter junction of Q6,
and back to the base of Q7. As Q7 begins to conduct,
the negative charge on the base of Q6 rapidly
disappears as C26 discharges through the low forward-
resistance of CR9. At a point on the discharge curve of
C26, however, transistor Q6 reaches cutoff, the
negative feedback path to Q7 is opened, and transistor
Q7 immediately switches to full conduction. As this
occurs, vex relay K1 is operated through the ground
supplied by the collector-emitter junction of Q7. When
audio input disappears, or the level drops below the
threshold established by the circuit, a more negative
potential is applied to the base of Q7, and it is driven
toward cutoff. Total and immediate cutoff is prevented
by the presence of a small positive voltage in the
feedback loop, but as C26 charges, a point is reached
on the charge curve where nearly all the supply voltage
again appears across this capacitor. The base of Q6
again approaches ground, transistor Q7 is again cut off,
and vox relay Kl releases.
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Figure 2.6 Output Amplifier, CW Used

c. Vox relay K1 is also operated by pressing the
push-to-talk (ptt) switch on the handset, by placing CW-
FSK/VOICE switch S2 to CW-FSK, or by placing OPR-
TUNE switch S102 to TUNE. When any of these
controls is operated, push-to-talk relay A5K1 (in Power
Supply PP-3518/PRC-
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47) is also operated and the high-voltage power supply
circuits are energized for transmitter operation. Unless
the vex option [para 2-11b) is implemented in Electrical
Equipment Chassis CH-474/PRC-47, only push-to-talk
operation is permissible with the existing circuits. As
VOX



relay K1 is energized, the 26.5-volt dc output at P1-7
also operates t/r relay K10l and screen voltage relay
K103 in the power amplifier compartment, and B + relay
K3, 500-kHz relay K4, and receiver antenna relay K5 in
the main chassis of the receiver-transmitter.

d. The receive audio signal from amplifier-
modulator A2 is applied to driver Q10 in audio
frequency amplifier Al through receiver gain control
R54. This control is a screwdriver adjustment that sets
the maximum signal level available at the receiver
audio output terminals. Driver Q10 amplifies this
incoming signal and routes it through transformer T3 to
push-pull audio output amplifier Q11-Q12. The resulting
amplified audio signal is applied through transformer T5
and the VOLUME control to the connected audio output
device. A portion of the incoming receive audio s anal
is also applied to agc gate CR11 by automatic gain
control R52. Agc gate CR11 is disabled during the
transmit period by a reserve bias of 26.5 volts dc that is
applied to it from vox relay K1. While disabled, no Agc
voltages are available for if. amplifiers Q2 and Q3 of
amplifier-modulator A2 or to rf amplifiers V1 and V2 in
signal data translator A3. As a result, these stages
operate at full circuit gain, using fixed bias during
transmit periods. In the receive mode, Agc gate CR11
is enabled, however, and the audio signal from Agc gain
control R52 i. applied to agc amplifier OR The
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output of this amplifier is divided between the +agc
circuit containing Q9, and the-agc circuit containing
CR12-CR13. Agc amplifier Q9 is biased in the
nonlinear region of its operating characteristic and
functions as a common-emitter detector. The collector
of Q9 is returned to ground through the bias network
associated with if. amplifiers Q2 and Q3 in amplifier-
modulator A2 and this permits a positive dc voltage to
be ap plied to these stages that is proportional to the
average level of receive audio signa