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GENERAL DESCRIPTION Paragraph 1

SECTION 1

GENERAL DESCRIPTION

1. SCOPE OF THIS BOOK.
This instruction book covers fixed station Radio Receiving Set AN/FRR-32 (see figures

1-1 and 1-2). Sections on theory, installation, operation, maintenance and parts lists are

included. Refer to table 1-1 for the list of equipment supplied. Figure 1-1 shows the
overall equipment and figure 1-2 shows the test cables provided.

2. PURPOSE AND BASIC PRINCIPLES.
a. RADIO RECEIVER R-618/FRR-32

Radio Receiving Set AN/FRR-32 is designed for fixed station operation. It includes two
radio receivers, type R-618/FRR-32, which may be used either singly, or in diversity to
eliminate the effect of fading. Fading, in this case, denotes the variations in signal strength
over periods of several seconds down to only a few milliseconds or less. It must not be
construed as applying to the slow hour to hour, day to night, day to day, or seasonal varia-
tions in signal strength

The receivers are of high‘ frequency type and will receive all signal frequencies from 2.0

to 32 megacycles. The frequency range is divided into five bands with continuous tuning
throughout each band. The frequency range provided in each band is as follows:

BAND FREQUENCY RANGE

1 2 to 4 mc
2 4 to 8 mec
3 8 to 16 mc
4 16 to 24 mec
5 24 to 32 mec

Recewer'R 618/FRR-32 is capable of receiving four types of emission, namely, Al, A2, A3,
and Frequency Shift F1./ A2 reception is possible with the receiver RECEPTION cUntrol in
A3 SHARP position and the AGC switch turned to OFF,

The basic receiver is a double superheterodyne with two stages of r-f amplification ahead
of the first mixer and local oscillator. Accommodation is made for use with the external
oscillator which can replace the local oscillator.

The output of the mixer is coupled to a first i-f amplifier (which is essentially a second
converter), The first i-f amplifier converts the signal to a frequency of 200 kc.

This 200-kc signal is coupled to the input of a second i-f assembly, where it goes through
three stages of amplification, and then is applied to a diode detector when the receiver is.
set to receive A3 signals, or to a mixer stage when the receiver is set to receive Al or Fl1
signals. The mixer stage also receives a signal from a beat frequency oscillator, which
heterodynes with the unmodulated 200-kc signal (Al or F1) to produce an adjustable signal
within the audio frequency range. '
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‘ A manual adjustment, which controls the gain of the first two r-f amplifiers and of the
first and second amplifiers of the second i-f assembly,” is provided in the receiver. This
adjustment is active when the receiver is set to receive Al or A2 signals. A delayed AGC
‘diode, located in the second i-f assembly, controls the gain of the same stages when the
receiver is set to receive A3 or F1 signals if the AGC switch is in NORM position,

The output of the second i-f assembly (detector or mixer stage output) is coupled to the
input of an audio assembly which provides three stages of amplification ahead of a beam power
output stage. The beam power output stage feeds into an audio output transformer, which
-provides balanced line and unbalanced line (phone) outputs.

A noise peak limiter, located between the detector and first audio amplifier, limits noise -
pulses to a value corresponding to maximum modulation percentage during A2 and A3 re- .
ception. It is normally set to limit impulses to a level approximatingi 40 per cent m‘odulation.

Two serieé limiters, located between the second and third audio amplifiers, limit positive
and negative peaks. A silencer dlode,. located between the first and second audio amplifiers,
eliminates background noises when the receiver is set to receive A3 signals,

Two meters are provided in the receiver. One, which is connected to the second i-f
agsembly, to determine when the set is tuned properly to an incoming signal. The other, con-
nected to the audio output transformer, to indicate the power level (in db) of the audio output .
stage,

The tuning dial on the receiver provides two readings. One reading indicates the fre-
quency to which the set is tuned and is displayed on a projection dial. The other is a
numerical reading which is used for logging previously recelved stations. This reading is
displayed on two movable scales. ‘ : ‘

A crystal calibrator is included by which the projection dial may be aligned to an exact
frequency. This is done to compensate for tracking error. Frequency check points are pro-
vided at every 200-kc separation of the tuned frequency input. ‘

~An a-c operated power ‘supply is included in each receiver to provide all of its filament
and B+ operating voltages.

b. RADIO FREQUENCY OSCILLATOR 0-330/FRR-32,

This oscillator is a precision, direct reading, variable frequency device, designed to pro-
vide high and medium frequency oscillator injection voltage for the control of one or more
-receivers or transmitter exciters with extremely high stability. A high frequency .r-f output
voltage (continuously variable over the range of 2 to 64 megacycles), a crystal controlled
high frequency voltage covering the same range, and a crystal controlled beat frequency
oscillator voltage plus a 3500-kec crystal control r-f output voltage for dual conversion super-
heterodynes are the different type voltages provided. Sufficient output is available from any
one of the foregoing to control up to three receivers in diversity, or the usual requirement
of transmitter exciters. ;

A highly stable variable frequency oscillator with an extremely accurate counter type dial
is incorporated in this instrument.. = Master oscillator frequency determining elements are
contained in a temperature stabilized oven, and these components are carefully selected for
high stability operation,

The unit contains its own power supply circuit to supply the necessary power and filament
voltages for operation. '
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_CABLE ASSEMBLY,
~ SPECIAL PURPOSE,

_ ELECTRICAL, CX-3262/U
' (FOR RECEIVER)

Figure 1-2. Test Cables for AN/FRR-32

c. COMPARATOR KEYER CM-70/FRR-32.

The Comparator Keyer CM-70/FRR-32 is used to combine the detector output of the two
radio receivers when used in the diversity system. This unit is composed of four sub units,
the comparator sub unit, the tone keyer sub unit, the monitor sub unit, and the power sub
unit. It also includes controls and switching arrangements to permit the operation of one
or the other receiver or the combination of the two receivers in diversity.

In the comparator sub unit both detector outputs are fed to a common load from which
the useful signal is obtained. Since the automatic gain control voltage for both receivers is
derived from this common load the receiver with the lower detector output is silenced and
the receiver with the greater output predominates. Provision is made for the selection of
the correct AGC time constant for reception of CW signals. Front panel meters indicate
detector current for each receiver as well as the combined detector current.

During A2 and A3 reception the signal from the common load is fed to an impulse noise
limiter. The signal is then fed from the cathode of the limiter through a level control to an
amplifier. Next, the signal is sent to a silencer stage where all signals below a set amplitude
may be blocked and only the stronger useful signals allowed to pass. The output of the
silencer is amplified, then limited (for A2 reception only) and fed through another amplifier,
and then to a power amplifier stage. The power amplifier stage is coupled to an output
transformer that is tolerant of a wide range of loads. The windings of this transformer feed
a center-tapped line, line phones, and a line to the monitor sub unit.

During F1 reception, the Comparator Keyer uses the common AGC voltage developed at

the common load to silence the receiver with the lower detector output and allow the receiver
° with the greater detector output to predominate.
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For Al recéption the s1gna1 from the common load is sent out of the comparator sub
unit to the tone keyer sub unit. There, the’ output from a tone oscillator is triggered and
the tone pulses fed through a level potentiometer to the amplifier circuits of the comparator
sub unit. During Al reception the silen‘cer circuit is rendered inOperative.

The tone keyer sub unit provides a selection of eight preset modulating frequencies or
a position for the use of an external oscillator. The eight preset frequencies are 595, 765,
935, 1105, 1275, 1445, 1615, and 1785 cycles per second.

The monitor sub unit serves to monitor the audio frequency outputs or the intermediate
‘frequency outputs of the two receivers of the diversity system or to monitor the output of
the comparator sub unit. It also provides an output suitable for driving a speaker as well
as headsets. ‘ '

Switching arrangement is provided for the selectlon of the oufput to be monitored. When
an intermediate frequency signal is to be monitored it is mixed with a 200-kc signal from a
crystal controlled oscillator. The resultant difference frequency is fed from a pi filter
through the audio stages the same as any other audio signal. The output level is controlled
by a potentiometer mounted on the front panel. -

All filament and d-c power for the sub units of the Comparator Keyer is provided by the
power sub unit., A-c power is supplied from an external source,

d. DYNAMIC LOUDSPEAKER |LS-169/G.

Dynamic Loudspeaker LS-169/G includes a six-inch permanent-magnet dynamic speaker,
an output transformer and a variable attenuator.

e. SUMMARY.

The two component receivers used in Radio Recéiving Set AN/FRR 32 are complete self-
contained units and are capable of high quality reception when used individually. They are
designed to give high standards of sénsitivity, selectivity, stability, and reliability. They
are capable of receiving Al, A2, A3 and Frequency Shift ¥l emission over a frequency range
of 2 to 32 megacycles. Together with the Radio Frequency Oscillator, the Comparator Keyer,
and the Dynamic Loudspeaker they form a diversity system of reception which eliminates
the pOSSlblhty of fading and gives decidely better results than can be obtained with a single
receiver.

The use of an external oscillator, for both receivers during diversity reception produces
greater stability. - In addition, any variation in oscillator conditions will affect both receivers
in like manner. Hence tracking in both receivers should be the same.

The Comparator Keyer compares the two receiver detector outputs and electronically
selects the receiver with the stronger output signal to operate in the overall system while
suppressing the output of the other receiver. A keyer circuit serves to key a locally gen-~
erated tone signal of constant frequency in accordance with the telegraph or facsimile keying
of the incoming radio signal. The monitor sub unit provides facilities for monitoring elther
receiver audio or intermediate-frequency output or the diversity output.

Radio Receiving Set AN/FRR-32 has been designed so that it may be used with any type
-diversity reception,

3. DESCRIPTION OF UNITS.
a. RADIO RECEIVER R-618/FRR-32.
(1) GENERAL. - Each receiver is housed in a grey enamel metal case 8 3/4 inches
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high, 17 1/4 inches wide, 18 1/2 inches deep, and weighs approximately 75 lbs. The case is
designed to mount in a standard rack, 19 inches wide, by means of two metal flanges which
extend from the sides. All operating controls and switches, OUTPUT meter and TUNING meter,
phone jack connectors, and the tuning- dial assembly are mounted on the front panel.

A special lever and lock system is provided to enable the receiver to be serviced while
mounted in the rack. = This lever mechanism is so designed that the receiver chassis may be
pulled from its case and tilted to permit the attachment of assemblies and sub-assemblies.

(2) INPUT AND OQUTPUT CONNECTIONS., - All input and output connections to the
receiver are made through receptacles mounted on a filter assembly at the back of the
receiver case. Mating plugs for those receptacles not already connected (PAN and ANT) are
supplied as part of the Radio Receiving Set. Appropriate cable-to-plug connections must be
{abricated in accordance with instructions given in Section 3 of this instruction book. Electrical
connections between the filter assembly and the receiver chassis are made through a multi-
connector plug mounted on the back of the filter assembly, and its corresponding socket
mounted on the back of the receiver chassis. All connections are broken when the receiver
is pulled out of the cabinet or case. Two sleeves on the back of the chassis engage guide
pins on the back wall of the receiver case to insure that the multi-connector plug and socket
line up when the receiver chassis is pushed into the cabinet or case.

Some of the connectors accommodate external equipment such as:

CONNECTOR | _ASSOCIATED EQUIPMENT .
: NAME TYPE OR EQUIVALENT
IF Frequency Shift Converter I-F type (200 kc)
*PAN Panoramic Adapter I-F type (1600 kc)
EXT OSC Radlo Frequency Oscillator 0-330/FRR-32
AUDIO ' Frequency Shift Converter Audio type (converter com-
‘ : parator group)
DET AGC Diversity Operation Identical receiver
L .

* Not used in AN/FRR-32 equipment.

(3) ASSEMBLIES AND SUB-ASSEMBLIES. - These receivers are made up of assem-
blies and sub-assemblies, each of which is physically independent of the rest. The assemblies
are held in position by captive screws and interconnection between assemblies and chassis
wiring is accomplished through multiple circuit connectors. Circuits to the assemblies are
disconnected when the assembly is lifted from the chassis. The time necessary to repair a
receiver is lessened greatly by simply replacing a defective assembly with a spare one.

Individual sub-assemblies are mounted within each assembly. Some of these sub-
assemblies contain a subminiature .electron tube and circuitrv for one stage. Others con-
tain parts other than electron tubes, such as transformers, coils, filter networks, etc. All
sub-assemblies are symbolized by "Z'" numbers.

Sub-assemblies containing a ,oubmlmature electron tube are of the plug-in type, permitting
quick and easy replacement,
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Sub-assemblies containing parts other than an electron tube, require unsoldering of a few
connections to effect replacement.

(4) CONTROLS. - All operating controls of the radio receiver are brought out to
the front panel. The functional name of each, except for the band selector and tuning dial
knob,. is marked on the panel near the control. The band selector has frequency markings
corresponding to the limits of the band at each of its settings. Refer to Section 4 for
illustrations and functions of the front panel controls.

: (3) TUNING DIAL ASSEMBLY. - The tuning dial assembly tunes the r-f section of
the receiver by turning a ganged variable capacitor when the tuning dial knob is turned. The
band selector, also part of the tuning dial assembly, actuates switches in the r-f sectmn of
the receivers fo select the approprlate tuned circuits for each band.

The frequency value to which the receiver is tuned is projected on a translucent dial
screen located on the front panel of the dial assembly. A numerical indication of receiver
tuning is displayed on a logging dial comprised of two movable scales, also located on the
front panel of the dial assembly.

b. RADIO FREQUENCY OSCILLATOR O-330/FRR-32.

The Radio Frequency Oscillator is enclosed in a grey enamel metal case which measures
10 1/2 inches high, 19 inches wide, and 18 5/8 inches deep overall. It is rack mounted and
is secured to the rack by eight mounting screws through slots on each side of the front panel.

The controls most often used are located on the front panel, while seldom used controls
and fuses are located behind an access door on the upper left-center of the panel. All
electron tubes and relays are readily accessible from the rear of the unit.

The direct reading calibration of the instrument enables the operator to set the output
frequency to within 20 cycles per megacycle of any desired frequency within the range of the
unit at any check point, and the unit is resettable to the same tolerance. A self-contained
100~kc temperature controlled crystal provides 50-kc check points for calibration of the Radio
Frequency Oscillator. All assemblies are isolated with buffer amplifiers, where necessary,
to prevent interaction. The output is controllable from approximately 0.1 to 2 watts.

The Radio Frequendy Oscillator has its own self-contained power supply which provides
all the filament and d-c power the unit 1equ1res A-c power is supplied from an external
source.,

c. COMPARATOR KEYER CM-70/FRR-32.

(1) GENERAL. - The Comparator Keyer is housed in a grey enamel metal case
similar to that of the receivers. The case is 8 23/32 inches high, 19 inches wide and 18 3/16
inches deep overall and is designed to mount in a standard 19-inch rack by means of two metal
flanges which extend from the sides. Operating controls, switches, meters, and phone jack
connectors are mounted on the front panel. ‘

The lever mechanism provided, to facilitate test and service access, is identical to that
used on the radio receivers. :

(2) INPUT AND OUTPUT CONNECTIONS. - Again, like the receivers, input and
output co..nections are made through receptacles mounted on a filter assembly at the back of
its case. BElectrical conncctions between the filter assembly and the Comparator Keyer chassis
are made through a multi-connector plug mounted on the back of the filter assembly, and its
corresponding socket mounted on the back of the Comparator Keyer chassis. All connections
are broken when the chassis is pulled out of the case. Two guide pins on the back wall of
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the case are used to insure that multi-conductor plug and socket line up when the Comparator
Keyer chassis is pushed into the case. |

(3) SUB UNITS. - The Comparator Keyer is made up of four sub units, namely, the
comparator sub unit, the tone keyer sub unit, the monitor sub unit and the power sub unit.
Each sub unit is physically independent of the others. The sub units are held in place by
captive screws and are interconnected by multiple circuit connectors, Each sub unit is com-

pletely disconneected when it is lifted from the chassis,

(4) CONTROLS. - All operating controls are brought out to the front panel, The
controls for the tone keyer sub unit are located behind the door in the lower center of the
front panel, Those wafer switches which must be disengaged in order to remove the sub
units have knobs with a pin attached that {its into a slot.on the switch shaft,' This arrangement
allows the knob to be pulled out, so disengaging the pin from its slot and leaving the sub
unit free for removal. During replacement this arrangement prevents the knob from being
positioned incorrectly. Refer to Section 4 for illustrations and functions of the front panel
controls,

d. DYNAMIC LOUDSPEAKER LS-169/G.

The components of Dynamic Loudspeaker L5~ 169/G (the speaker, output transformer, and
‘an attenuator) arelmounted on a grey enamel panel 8 3/4 inches high and 19' inches w1de. The
overall depth of the unit is 4 3/8 inches. The panel is designed to be mounted on a standard
19-inch rack by eight screws. .

The loudspeaker is a’ round six-inch permanent-magnet dynamic type mounted in the center
of the panel. - The attenuator is mounted to the right of the speaker. All connections are
made from the rear of the panel.

e. PATCHING COMMUNICATION SWITCHBOARD SB-4317/FRR-32.

A connecting panel, Patching Communication Switchboard SB-431/FRR-32 is mounted in-
side the cabinet behind the loudspeaker panel. It is 10 1/2 inches high (with hinge open),
19 inches wide, and 1 1/15 inches deep overall. Its design, with a piano hinge, permits access
to the rear for repair or connection changes without removing the unit from the rack.

There are 14 connectors, type AN-3102A-10SL- 3B mounted on it to provide connection
fac111t1es for external circuits.

f. CABINET CY-597A/G.

All of the units of Radio Receiving Set AN/FRR-32 are mounted in this cabinet which is
87 9/16 inches high, 22 3/8 inches wide, and 24 inches deep with the rear door closed. Each
of the units, except the Dynamic Loudspeaker slides into the cabinet on side rails and is
screw mounted to the frame. The speaker panel is mounted by screws only.

Connection to the external power source is made through Switch Panel SA-238/G at the
bottom of the cabinet. Switch Panel SA- 238/G at the bottom of the rear, inside, mounts the
master power switch, two fuses, and a trouble lamp. A raceway on one sxde of the cabinet
mounts five receptacles so that the enclosed units may be conveniently connected to the a-c
source.

A covered channel at the top of the i-ear side provides a means for running cables into

the cabinet from the top if necessary. When the rear door of the cabinet is closed Radio
Receiving Set AN/FRR-32 becomes a dustproof equipment.
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4. REFERENCE DATA