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FOREWORD

This report was prepared by Collins Radio Company of Canada
Limited, Toronto, Ontario, on Air Force contract AF 30(602)--3378,
Project 5592, Task 559201, for Rome Afr Development Center, Griffiss
Air Force Base, New York, and under Canadian Commercial Corporation
contract 7PG4-1. Carmen J. Luvera (EMCTN) was the RADC Project
Engineer on the contract.

The scope of the contracts encompasses the development of
two types of UHF radio receiver-tranamitter, namzly, the AN/PRC-66
for the United States Air Force and the AN/PRC-75 (XN-1) for the
United States Marine Corps and a subsequent development program
which produced the AN/PRC-66 radio set having wideband and guard

channel capability.

Distribution of this report is restricted under the provisions
of the U.S. Mutual Security Acts of 1949.
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ABSTRACT

This report summarizes tne results of the desigu and
development of Radio Set AN/PRC-66 for the United States Air Force and
Radio Set AN/PRC-75 for the United States Marine Corps. Both radio
transceivers are completely solid state and utilize the latest micro-
miniature techniques and most recent advances in modular construction.
The AN/PRC-66 represents a major breakthrough in portable maapack
equipment and the AN/PRC-75 represents, likewise, a major breakthrough

in handheld UHF equipment.

The results of the design and development indicate
that major advances have been accomplished in the areas of reliability,
weight and size. Both transceiver units have a predicted MTBF 1in excess
of 2000 hours and weigh no more than 5.5 pounds (AN/PRC-66) and 3.9
pounds (AN/PRC-75), excluding battery. Also, the size of these
radio sets is at least 80% smaller than similar equipment in production

and use today.
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EVALUATION

The subject effort has successfully provided to the US3AF
and US Marine Corp. and their tactical commands a long needed
capability in tactical UHF Radio communications. The contractor
has delivered two fully militarized l1ightweight, highly reliable,
completely solid-state, all channel UHF Manpack transceivers,
the AN/PRC-66 (USAF) and the AN/PRC-75 (USMC)}. The addition
of these transceivers provides an increase in use flexibility
by providing increased channel capability to 3500 channels,
increase in reliability to 2000 hours, and significant
reductions in size and weight uver existing comparable equip-
ments.

These equipments have successfully undergone operational
feasibility testing in a tactical environment to verify opera-
tional suitability. Production specifications have been pre-
pared incorporating results of various testing and producticn
quantities are being procured.

(CARMEN A7 IAERA

Engineer
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1.0 INTRODUCTION

This report presents the results of the design effort conducted
between April 1964 and May 1969 on the United States Air Force
Contract No. AF 30 (602)-3378 (EMKC) and Canadian Commercial
Corporation Contract No. 7PG4-1.

The final equipments consisted of two each developmental models
of radio set AN/PRC-75 in accordance with Purchase Description
USMC PD CYS-FY 64-12, four each prototype models of radio set
AN/PRC-66 (without squelch-transceiver unit RT 865/PRC-66) two
each prototype models of radio set AN/PRC-66 (with squelch-
transceiver unit RT-865AAN/PRC-66) in accordance with RADC-5137,
and two each prototype models of radio set AN/PRC-66 (with
squelch, wideband and guard channel capability ~ transceiver
unit RT 865B/PRC-66 . Both radio sets include a UHF trans-
mitter-receiver, batteries and miscellaneous auxiliary equip-
ments.,

Extensive tests have been carried out to show: performance
under standard and environmental conditions; reliability,
maintainability and the spectrum signature of the equipment.

As reflected in the equipment specifications, size and weight
are factors of major importance in man-carried radio sets such
as the AN/PRC-66 and AN/PRC-75. Furthermore, in the design
and development of these equipments considerable emphasis has
also been placed on producibility, reliability and maintain-—
ability. In considering the various factcors it 1is, therefore,
felt that the present design approach and degree of modularization

represents the best construction of these equipments.

1-1/1-2



2.0 SYSTEM DESCRIPTIONS

2.1 AN/PRC-66 SYSTEM DESCRIPTION
2.1.1 General

The AN/PRC-66 system is a lightweight portable UHF
system providing AM communication over the frequency range of 225.00 to
399.95 megahertz. This frequency range is covered in 3500 channels spaced
50 kHz and operator selectable by means of controls on the control panel
of the transceiver. A photograph of the AN/PRC-66 system together with
accessory items 1is shown in figure 2-1, and a table of sgpecifications is
provided in table 2.1. Table 2-1 includes characteristics of the AN/PRC-66B

(Wideband with guard receiver capability) described 1in section 6 of this report.

2.1.2 Physical Description

The system 1is composed of the following units:-—

Item Quantity Description
1 1l each Transceiver RT 865/PRC-66 (without squelch)

OR

Transceiver RT 865A/PRC-66 (with squelch)

2 1 each Antenna (Flexible) AS-2117/PRC-66

3 1 each Antenna (Dipole) AS-1404/PRC-41

4 1 each Handset

5 1 ecach Battery, Dry BA 3515/PRC-66

6 1 each Battery, Storage BB 636/PRC-66 (8 hour)
OR

Battery, Storage BB /PRC-66 (12 hour)

7 1 each Battery Case
8 1 each Carryiang Harness
9 1 each Battery Extension Cable

2-1






Table 2-1 Performance Characteristics

CHARACTERISTIC

DESCRIPTION

A. GENERAL

Frequencv Range
Number of channels
Frequency selection
Resetability

Frequency accuracy

Frequency stability

Transmitter duty cycle
Standard Duty Cycle
Primary input voltage

Battery Life:

Alkaline non-rechargeable:

Normal mode *

Wideband mode

Nickel-cadmium rechargeable:
Normal mode
Wideband mode*

225,00 to 399.95 MHz.
3500 spaced at 50 kHz intervals
Knob-operated difals with direct readout

Upon rechanneling the set will De within
4 kHz of the original frequency.

*4 kHz on any channel within the operating
frequency range.

Within 10 parts per million (10 Hz per 1 MHz)
per day.

30 minutes continuous transmission.
9 minutes receive : 1 minute transmit

24-vdc nominal from dry cell battery supply.
Will operate from 18 to 30 vdec.

For 9 min receive/l min transmit duty cycle.

At least 12 hours (without Guard Receiver).
At least 10 hours (with Guard Receiver)#®

At least 8 hours (with Guard Receiver)

At least 8 hours.
At least 5 hours

B. TRANSMITTER

RF power output

Modulation

Modulation capability

Modulating audio input:
Normal mode
Wideband mode*

Spurious output

Not less than 2 watts on any individual
channel (90% modulated with 1000 Hz tone)
into antenna or 50 ohm load.

AM and MCW
At least 90%

Accepts output of H-250/U handset.

Accepts *0.6 volt audio input signals into
125 ohm nominal input impedance

Harmonic output at least 40 db below
transmitter fundamental output

Spurious radiation at least 60 db beicw
transmitter fundamental output.



tqaple 2~1 continued
l

CHARACTERISTIC

DESCRIPTION

B. TRANSMITTER (CONT)

Sidetone Level

Envelope distortion

Adequate to drive H-250/U handset earphone.

Not more than 10% at any frequency between
300 Hz to 23 kHz modulated 64%

C. RECEIVER

R-F input impedance
Sensitivity:
Normal mode

Wideband mode*

I-F Selectivity *

Response to spurious signals:
I-F rejection

Image rejection

AGC characteristics

Carrier squelch

Audio distortion

50 ohms, nominal

3 microvolts with an r-f signal modulated
30% at 1000 Hz for a minimum S+N/N ratio of
10 db and an audio output of 10 milliwatts
into a 500-ohm load.

10 microvolts with an r-f signal modulated
30% at 1000 Hz for a minimum S+N/N vatio of
10 db and an audio output of 0.25 volt across
a 22,000 ohm external load.

3 db bandwidth: not less than §0 kHz
60 db bandwidth: not more than 120 kHz.

Attenuated at least 60 db below desired
signal level.

Attenuated with other spurious responses
to a level not greater than 60 db relative to
the response of a 3 microvolt finput signal

Output constant within 3 db, for a signal
input variation of 5 microvolts to 100,000
microvolts.

Continuously adjustable for r-f input from
50 uV maximum to 3 uV minimumto open squelch.

Not more than 15% using a 1000 microvolt
r—f signal modulated 30%.

D. OUTPUT AUDIO

Audio Output:
Normal mode

Not less than 10 mW into 500 ohms for an

r—f input of 3 microvolts, 30 percent modulated.
]




Tahle 2-1 continued

CHARACTERISTIC

DESCRIPTION

D. OUTPUT AUDIO (CONT)

Wideband mode*

Overall audio response:

ilormal mode

Wideband mode*

Volume control

Not less than 0.25 volts across an external
load of 22,000 ohms,

Not more than %6 db relative to 1000 Hz
from 300 to 2700 Hz,

Not more than -3 db relative to 18.75 kHz
from 300 Hz to 23 kHz.

10 mW down to minimum discernible output.

ENVIRONMENTAL CONDITIONS

Relative humidty

Operating temperature range

Non-operating temperature range

Up to 95% sealed against 3 fcot water
depth immersion.

-30°%¢ (-22°F) to +52°C (+125.5°F)
-54°C (-65°) to +71°C (+160°F)

* AN/PRC-66 (B) - Wideband Radio with Guard Receiver Capability

P



The dimensions and weights of the major system components
delivered per the development contract were as follows:-

Transceiver RT 865 ( ) /PRC-66

Height: 5 dnches

wWidth: 8 inches (including antenna but
Depth: 1-5/8 inches excluding handse®)
Weight: 4.9 pounds

Battery (Rechargeable)

BB 636/PRC-66 BB ( ) /PRC-66
(8 hour)’ (12 hour)
Height: 3-1/4 inches 5 inches
Width: 8 inches 8 inches
Depth: 2-1/4 inches 2-1/16 iaches
Weight: 4.9 pounds 6.2 pounds

Non-Rechargeable Battery Pack

Height: 4 inches
Width: 8 inches
Depth: 1-3/4 inches
Weight: 4.7 pounds

Carrying Harness

Weight: 2.7 pounds

In addition to the above system items, a battery charging
cable and a radio beuch test cable have been developed and are also

shown in figure 2-1A.



2.1.3 OPERATIONAL DESCRIPTION

2.1.3.1 Transceiver RT 865( ) /PRC—-66

2.1.3.1.1 General

A photograph of the tramsceiver unit with battery and
flexitle antenna is shown in Figure 2-1A. All cperating controls are
contained on the single control pamnel of the transceiver unit.

Selzction of any one of the 3500 communication channels is accomplished
by the rotation of one or more of the three frequency controls on the
panel. The irequency to which the transceiver is tuned is automatically
displayed. Also included on the control panel is a volume control, a
function switch and, on the RT 865(A)/PRC-66 transceiver unit, a squelch
control.

The transceiver is directly attachable to the supplied
battery pack without the necessity of making electrical connections
manually. The trausceiver may be operated apart from the battery pack,
if desired, by the use of a battery extension cable provided as part
of the equipment.

The transceiver is constructed on a modular basis, consisting
of a main chassis/control head (1lAl) that accepts the following plug-in
modules (refer to Figure 2-2):-

1. Frequency Syuvhesizer (1A3)

2. 1IF/Audio (1A4)

3. PA Modulator (1AS5)



e

FIG. 2-1A AN/PRC-66 TRANSCEIVER
2-8
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R et

4. RF/Receiver (1A6)

5. Voltage Regulator (1A2)

Details of the individual modules will be presented in
Section 4 of this report.

The transceiver has been designed, using only solid
state devices. Furthermore, the majority of all active devices are of
the siliccen monolithic integrated circuit type or in the thin film hybrid

circuit form.

2.,1.3.1.2 Control Panel

Control panel layouts of the AN/PRC-66 transceiver unit
with and without squelch are shown in Figure 2-3 and 2-4. All controls of
the AN/PRC-66 system are accessible externally and are located on this
panel.

(a) Frequency Selection

Frequency selection is accomplished by rotation of
the three frequency controls on the control panel. Two functions,
mechanical and electrical are performed by these controls within the
transceiver. These functions are to mechanically position the RF
tuners within the PA modulator and receiver modules, and electrically
provide the properly coded frequency control logic information to the
frequency synthesizer module. Mechanical positioning of the R.F.
tuning is performed by a simple gearing mechanism,whereas coded
information for the frequency synthesizer module is furnished by a set

of switch contacts actuated by the position of the control knobs.

2-10
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The position of the frequency selector controls is maintained
by detents included in the gearing mechanism. These detents also
include stops so that under conditions of darkness the operator can

count detent positions from the stop to select the desired frequency.

(b) Function Switch

The function switch has the following described positions:-—
OFF: Ti.is position disconnects battery power from the transceiver.
T/R: This position provides transmit-receive operation of the
transceiver, with the receiver audio continuously unsquelched.
T/R + SQ: This position (available on the RT 865A/PRC-66 unit only)
provides transmit-receive operation while also providing a
squelch function during receive.
DF: This position provides continuous tone modulated transmitter
operation for direction finding (MCW beacon) during search

and rescue missions.

(c) Volume and Squelch Controls

The volume control enables the operator to control the level
of the audio output signal.
The squelch control (RT-865A/PRC-66 unit only) enables the

operator to control the receiver squelch threshold.

2.1.3.2 Antennas AS-2117/PRC-66 and AS-1404/PRC-41

A flexible tape antenna AS-2117/PRC-66 complete with swivel
base forms part of the equipment and mounts directly on the control
panel of the transceiver. This antenna was developed specifically for

use with the AN/PRC-~66 equipment.
2-13
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A divole antenna AS-1404/PRC-41 1s also supplied as
mrt of the AN/PRC-66 for fixed installation use remote from the transceiver.
A separate antenna jack (type B.N.C.) is provided on
the control panel for use with remote 50 ohm antennas or for connection to
test equipment. Removal of the the flexible tape antenna provides access

to this connector.

2.1.3.3 . Batteries BB 636/PRC-66, BB ( )/PRC-66 and BA 3515/PRC-66

Two rechargeable batteries and one expendable battery
were developed for the AN/PRC-66 system. The nickel-cadmium rechargeable
batteries BB 636/PRC-66 and BB ( )/PRC-66 are complete with integial
battery case and attach directly to the bottom of the transceiver
without the need for making electrical connections manually. The design
goals have been batteries providing for continuous operation of the
transceiver on a duty cycle of 9 minutes receive and 1 minute transmit

for at least 8 hours (BB 636/PRC-66) and 12 hours (BB ( )/PRC-66.

The alkaline non rechargeable battery BA 3515/PRC-66
is a dry expendable type battery. The design goal has been a battery
capable of operating the transceiver for a least 12 hours continuously
on a 9 minute receive and 1 minute transmit duty cycle. A re-useable

case is provided to house the expendable battery.

Further flexibility in operation of the AN/PRC-66
system has been made possible by the provision of a battery extension cable.
This cable permits operation of the transceiver while mechanically
separated from the battery. Such operation may be desirable under conditiomns
of low ambient temperatures when it may be advisable to thermally

insulate the battery.
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2.2 AN/PRC-75 (XN-1) SYSTEM DESCRIPTION

2,2.1 General

The AN/PRC-75 (XN-1) system is a lightweight portable
UHF system providing AM communication over the frequency range of 225.00
to 399.95 megahertz. This frequency range is covered in 3500 channels,
spaced 50 kHz and operator selectable by means of three controls on the
control panel of the transceiver, The small size of the transceiver,
complete with integral audio transducer, makes it suitable for hand-
held operation. A photograph of the AN/PRC-75 (XN-1) system is shown

in figure 2-5 and a table of performance characteristics is provided in

table 2-2.
'2.2.2 Physical Description
The system 1is composed of the following units:-
Item Quantity Description
1 1 each Transceilver
2 1 each Antenna
3 1 each Battery, Dry
4 1 each Battery Case
5 1 each Battery Extension Cable
6 1 each Headset
7 1 each Carrying Harness

The dimensions and weights of the major system ccmponents

delivered per the development contract are as follows:~

Trangceiver
Height: 7.4 inches
Width: 4,0 inches
(including antanna)
Depth: 1.5 inches
Weight: 3.32 pounds
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Table 2-2 Performance Characteristics

CHARACTERISTICS

DESCRIPTION

A. GENERAL

Frequency range
Number of channels

Frequency selection
Reselectability
Frequency stabfility
Frequency accuracy

Duty cycle
Primary input voltage
Battery life

225 to 399.95 MHz
3500 spaced at 50 kH:: i.tervals

Thumb-operated dials with direct
readout

Upon rechanneling tge set will be
within 1 part in 10~ Hz of original
frequency

Within 1 part in 105 per day

*+ 4 kHz on any channel within the
operating frequency range

9 minutes receive, 1 minute transmit
24 vde from diy cell battery supply

At least 10 hours operation on 9:1
duty cycle

B. TRANSMITTER SECTION

RF power output

Modulation
Modulator capability

Spurious output

Not less than 1 watt on any individual
channel (90Z modulated with 1000 Hz
tone) into antenna or equivalent load .

AM and MCW

90% minimum at 1000 Hz sinusoidal
audio tone

Harmonically related spurious output
at least 40 db below transmitter
output. Spurious radiation at least
60 db below tramnsmitter output.

C. RECEIVER SECTION

RF 1input impedance
Sensitivity

50 ohms, nominal

4 microvolts (open circuit) at an rf
signal modulated 30Z at 1000 Hz for
a minimum (S+N)/N ratio of 10 db and
an audio output of not less than 10
milliwatts into a 500-ohm load.
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Table 2-2 (Cont)

CHARACTERISTICS DESCRIPTION
C. RECEIVER SECTION (CONT)
Selectivity 3 db: minimum bandwidth 60 kH=z.

Response to spurious signals:
If. rejection

Image rejection

AGC characteristics:

Oscillator radiatiou:

30 db: minimum bandwidth 82 kHz.
60 db: minimum bandwidth 120 kHz.

Attenuated at least 50 db below
desired signal level.

Attenuated with other spurious
responses to a level not greater
than 60 db relative to the response
of a 3 microvolt input signal.

Output is maintained to within % 3

db of nominal, for a signal input
variation of 14 to 200,000 microvolts
open circuit).

Less than 500 picowatts.

D. OUTPUT AUDIO

Audio output:
Audio distortion:

Narrow Band audio response:

Wideband audio response:

Volume control:

10 milliwatts into 400 ohms.

Total harmonic distortion does not
exceed 15Z of the rated audioc output
with an rf input signal of 1000 micro-
volts modulated 90X.

Not more than +2, -6 db relative to
1000 Hz from 300 to 2700 H.

Within * 3 db from 300 Hz to 27 kHz
using 18.5 kHz as reference.

Up to 50 db attenuation.
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Battery (including case)

Height: 4.1 inches
Width: 6.5 inches
Depth: 1—374 inches
Weight: 3.3 pounds

It should be noted that item 5 Battery Extension

Cable 1is not the same cable as previously called out for the AN/PRC-66

systemn.

2.2.3 Operational Description
2.2.3.1 Transceiver Unit ‘
2.2.3.1.1 General

A photograph of the transceiver unit is shown in Figure
2-54. All operating controls are contained on the single control panel
of the transceiver unit. Selection of any one of the 3500 communication
channels 1is accomplished by the rotation of one or more of the three
t'-equency controls on the panel. The frequency to which the transceiver
18 tuned is automatically displayed. Also included on the control panel
is a volume control and a function switch.

The transceiver and battery pack are joined by the
use of an interconnecting cable provided as part of the equipment.

The transceiver is constructed on a modular basis,
consisting of a main chassis (1Al) (with control head and voltage regulator

module) that accepts the following plug-in modules (refer to Figure 2-6):-

1. Frequency Synthesizer (1A3)
2. 1IF/Audio (1A4),
3. RF Modulator (1A5)

Details of the individual modules will be presented in

Section 4 of this report.
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FIG, 2-5A AN/PRC-75(XN-1) TRANSCEIVER
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The transceiver has been designed using only solid
state devices. Furthermore, the majority of all active devices are of
the silicon monolithic integrated circuit type or in the thin film hybrid

circuit form.

2.2,3.1.2 Control Panel
The control panel layout of the transceiver is shown
in Figure 2-~7. All controls of the transceiver unit are accessible

externally and are located on this panel.

(a) Frequency Selection

Frequency selection 1s accomplished by rotation of
the three frequency controls on the control panel. Two functions,
mechanical and electrical are performed by these controls within the
transceiver. These functions are to mechanically position the RF tuners
within the RF amplifier/modulator module, and electrically provide the
properly coded frequency control logic information to the frequency
synthesizer module. Mechanical positioning of the RF tuning is performed
by a simple gearing mechanism, whereas coded information for the frequency
synthesizer module is furnished by a set of switch contacts actuated by
the position of the control knobs.

The positions of the frequency selector controls are
maintained by detents included in the gearing mechanism., These detents
also include stops so that under conditions of darkness the operator can

count detent positions from the stop to select the desired frequency.
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(b) Function Switch

The function switch has the following described positions:-
OFF: This position disconnects battery power from the transaceiver.
VOICE: This position provides transmit-receive operation of the
transceiver, with the integral audio transducer used as
microphone and loudspeaker.
HEADSET: Thi; position provides transmit-receiver operation using the
audio transducer as microphone only (loudapeaker function
disabled)., Audio output is made available for headset

operation.

(c) Volume Control

The volume control enables the operator to control the level
of the audio output signal. The volume control has a "LIGHT' position for

momentary illumination of the frequency readout when required by the operator.

2,2.3.2 Antenna

A flexible ''tape' antenna forms part of the equipment and
is mounted directly on the transceiver unit. This antenna was developed
gpecifically for use in the AN/PRC-75 system. When not in use, the
antenna 1s storable by folding it across the top and down into a slot

on the opposite side of the transceiver case.




2.2.3.3 Battery
The battery unit of the AN/PRC-75 is a dry alkaline expendable

typ~ battery. The design goal has been & battery capable of operating
the transceiver for at least 12 hours continuously on a duty cycle of
9 minutes receive and 1 minute transmit. A re-useable case is provided

to house the battery.

2.2.3.4 Interconnection Cable

This cable provides interconnection between battery and
transceiver unit. The battery is retained in the carrying harness while
the transceiver 1s relatively free, and lightweight, for hand-held
operation. The cable also incorporates a "T" junction section tc which
the operator’'s headset may be connected. The extension cable incorporates
connectors that will disengage before cable failure in the event the

cable is subjected to unexpected excessive strain.

2-25/2-26
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3.0 PERFORMANCE CHARACTERISTICS -~ STANDARD CONDITIONS

The AN/PRC-66 and AN/PRC-75 have undergone acceptance
testing under both standard and environmental conditions. This section
covers performance under standard conditions. Environmental testing
18 covered in Section 5 of this report.,

The data presented in the following tables of this
section was obtained at normal room temperature, pressure, humidity and
a nominal power source voltage of 24.0 volts dc. The tables present a
summary comparison of equipment specifications with performance achieved.
Following the tables are figures showing overall radio performance with

respect to such parameters as:~

RECEIVER: Sensitivity (Figs. 3-1 and 3.2)

IF Selectivity (Fig. 3-3)

Cross Modulation (Figs. 3-4 and 3-5)

AGC Characteristics (Fig. 3-6)

Audio Fidelity (Fig. 3-7)

Power Consumption (Figs. 3-14 and 3-15)
TRANSMITTER : Power Output (Fig. 3-8 and 3-9)

Modulation Percentage (Figs. 3-10 and 3-11)

Modulation Fidelity (Figs. 3-12 and 3-13)

Power Consumption (Figs. 3-14 and 3-15)
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4.0 DETAILED DESIGN DESCRIPTION

4.1 GENERAL

Mechﬁnical and eleétfic¢1~delign is covered in detail in
this section. Construction ;echniques, human factors and other
mechunical considerations are discussed in garagraph 4.2. Circuit

design, module performance, component selection, and other electrical

considerations are discussed in paragraph 4.3.

4.2 MECHANICAL DESIGN

4.2.1 PRC-66 Mechanical Design

(a) R/T Unit - General Description

Figure 4-1 shows the radio set with the cover removed. The
design objective has been to make all modules readily accessible and
removable from the chassis. To this end, the PA/modulator module, the
RF/receiver module, the frequency synthesizer module (smo), the IF/
audio module, and the voltage regulator module are all plugged into
connectors mounted in the chassis. The frequency selector switches
situated in the control head are permanently wired to the chassis
interwiring. Figures 4-2 and 4-3 illustrate the control panel layouts
for the RT-865/PRC~66 and RT-865A/PRC-66 transceivers. These consist
of a display panel with reading apertures over 3 selector dials which
indicate the frequency in megahertz, a function switch control knob, a

volume control knob, an antenna connector and an audio connector for the
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handset. Finger grip type knobs are used for the control knobs and
for rotating the 3 frequency readout dials. The RT-865A/PRC-66
control panel layout has only one extra control knob for squelch

operation.

(b) Control Head and Chassis

Frequency selection 1is accomplished with three cont=ol
knobs and covers the range of 225 to 399.95 MHz. A composite mechanical
output of the rotation of the knobs is used to drive the RF tuner sections.
An 1llustration of the drive is shown in Figure 4-4. The 10 MHz knob 1is
connected directly to an input of a differential. The 1 MHz knob is
geared to the other differential input and the .05 MHz knob rotates a
cam whose follower arm rotates the complete detent assembly on the 10 MHz
knob. The resultant output of the differential is then used to directly
drive the PA/Modulator RF section. The tuning circuits of the RF/receiver
module are driven from the differential output through gears with a
1 to 1 ratio. The frequency selection knobs are detented with simple
spring and ball assemblies.

In addition to the above mechanical tuning functions, the
frequency selection knobs also operate printed circuit type selector
switches which provide the necessary electrical logic input signals to the
frequency synthesizer module. An illustration of the switching assembly
18 shown in Figure 4 —4A

The switching circuitry is an integral part of the printed
circuit selector switch and all the frequency band switching components,
function switching components and receive/ transmit switching components
.are mounted on the switch boards. Fig. 4.5 i1llustrates a typical board
assembly. The No. 1 and No. 3 boards are used to provide the electrical

logic 1input signals to tlre Frequency Synthesizer module in the receive mode.
k-5
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The No. 2 and No. 3 boards provide the signals in the transmit mode. In
the receive mode there is a 10 MHz offset difference between the receive
and transmit rotor positions. This offset is used to provide the frequency
synthesizer module output with the necessary 10 MHz offset which results

in the required 30 MHz if offset at the operating frequency of the radio.

The switching patterns are etched onto copper clad glass
epoxy (G-10) boards which are then plated. Two different plating processes
are used, the first, Rhodium plating, is deposited on the actual switch
pattern and provides a good contact and wear resistant surface for the
rotor contacts. The second plating finish 1is the regular tin-lead type
plating and is used to cover the remainder of the circuitry. The two
lower rotors are constructed of stainless s+teel and have beryllium—copper
finger type contacts. The beryllium-copper has good electrical conductivity
and also provides sufficient spring pressure to maintain good contact between
the rotor and the switching circuit pattern. The upper gear type rotor is
- constructed of Delrin and again has beryllium-copper finger type contacts.
Delrin is used for the consturction of the gear to provide insulation between

the No. 1 and No. 2 boards during the receive or transmit modes.

L-7a



The chassis and cover of the RT unit are constructed of
cast aluminum. The properties of good mechanical strength, durability,
thermal conductivity and RF shielding afforded by aluminum have made
it the most desirable choice for this application. The chassis 1is a
simple box-like structure with provision for mounting the modules and
components forming part of the casting. The chassis seal, Figure 4-6,
is contained in a step cast on the inside of the cover to chassis
mounting surface. All shaft, connector and chassis seals are constructed
from broad temperature range elastomers.

Internal module connectors have been developed for the radio
and are of the "poke home' design which allows the pin or socket to
be withdrawn from the connectors without disconnecting the lead. Omne
of these connectors includes RF filtering on the dc pins and several
incorporate coaxially shielded RF lines in the body of the connectors.
A typical example is shown in Figure 4-7. 1In addition, two external
connectors have been developed for the radios. The first which 1is
located on the lower surface of the radio is a power connector, the
mating half of which is mounted on the battery. Because the halves
are rigidly mounted, the full weight of either the battery or the
radio could be imposed on the connector and the connector has been
designed to release under these conditions. The second connector
is designed to mate with either the swivel base antenna or a standard
BNC connector and is located on the top surface at the end. The
remaining external connector is a MIL-STD-182G/U. This is the audio

output to the handset and is located in the centre of the top surface.

4.8
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(c¢) Frequency Synthesizer

The frequency synthesizer (see figure 4-8) 1s a two-section
module, The smaller of the two sections contains the VCO and
low-pass filter and is isolated from the larger section by having
an rf shielded enclosure. The construction of both sections
is similar in that a printed circuit board is used as a main
interconnect board and interconnects a number of thin film
circuits whose leads attach to the board.

Three counter boards consisting of several integrated circuit
packets, together with some discrete components mounted on a
printed circuit board, are also attached to the main inter-
connect board of the larger section of the module. The main
interconnect board also carries the module connector which
plugs into a mating connector section mounted in the radio
main chassis., Electrical filtering of the frequency
synthesizer connector is built into the module half of the
connector pair, All the additional discrete components are
located on the upper surface of the main interconnect boards.
All components, packets and subassemblies attached to the main
interconnect board can be removed and replaced during servicing.
The whole assembly is mounted in a module chassis' and a cover
i1s installed to provide complete rf shielding. Installation
of the cover causes the interior assembly to be pressed down
into a foam rubber cushion which dampens the forces imposed
by shock and vibration. The module chassis has a locating
hole on the bottom side which allows it to be properly located

and held in the main chassis when installed.
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(d) IF/Audio Module With & Without Squelch

The IF/audio modules for the RT-865/PRC-66 and for the
RT-865A/PRC-66 transceiver have the same basic mechanical design
(see Figure 4-9) as the frequency synthesizer, the principal com-
ponents again being a main intercomnnect board, several thin fiim
circuits, a number of discrete components, a connector and a metallic
container or chassis. These components are mechanically arranged

as described for the frequency synthesizer module.

(e) Voltage Regulator Module

Figure 4-10 illustrates the voltage regulator module
dasign. The module utilizes 3 printed circuit boards to which a
number of discrete components are connected. The upper printed
circuit board is also used to terminate the leads from the connector
and to mount the fuse and test points. The boards are held in position
by two metal posts and the assembly is contained in a metallic module

chassis with cover to provide complete rf shielding.

(f) Power Amplifier/Modulator Module

Figure 4-~11 shows the power amplifier/modulator module
with the top cover removed. Tuning of the module is accomplished
by the rotation of the shaft. This shaft is driven from the control
head through a coupler mounted at the end of the shaft. There are
5 rotors attached to the shaft, aand each of these rotors is located
between 2 stator capacitor plates to form a complete and separate

tuning circuit having a linear frequency/angle relationship. The
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remaining circuitry and associated components are mounted

in a tray on top of the module and on brackets at the side
of the module. The shaft befrings and tuning circuits are
firmly located in a rugged silver plated brass frame which
minimizes the effects of vibration, shock and thermal expansion
on the fine-tuning sections and also provides adequate
shielding between the compartments. Silver plated
aluminum chassia'are presently beingtevaluated as a weight
saving and vibration improvement measure.

Effective RFI shielding is[ﬁrovided by silver plated brass
covers that almost completely enclose the module. The
module'connector is located in the front end plate and
coaxial connector is located at the rear end plate. The
module is secured with four captive screws which hold the
module rigidly in place in the main chassis.

(g) RF/Receiver Module

Figure 4-12 illustrates the RF/Receiver Module which is of
the same basic mechanical design as the power amplifier/
modulator module. The major difference in the mechanical
design is in the number of tuning circuits required which is
increased to six.

The module has a similar physical outer appearance to the
power amplifier/modulator module, but accidental interchange
of the modules in the chassis is prevented by differences in
the module end plates.

(h) Antenna (Flexible) AS 2117/PRC-66

The antenna shown in Figure 4-13 has a swivel base and

417



flexible radiator. The radiator is fabricated from two
beryllium copper strips which are curved in the horizontal
plane to impart vertical rigidity in a similar manner to a
flexible metallic measuring tape. The radiator itself is
connected to the swivel base mount through a ball and socket
type arrangement which has been designed for this application
and t:allows the radiator to be tilted up to 900 from the
vertical position in any direction. The mount itself has
a built in impedance matching section. The antenna is
mounted to the radio by screwing the mount to a special
connector on the top of the main chassis. The connector
serves a double function. Besides providing a mount for
the antenna, its center portion will accept a regular BNC
connector, allowing an auxiliary 50 ohm antenna or an external
higher power amplifier to be connected to the radio by means
of a standard coaxial cable when the flexible antenna is
removed

While the radio is being carried, the antenna may be remowed
from the radio and stored in a special bag attached to the
carrying harness.

4.2.1.2 Batteries

(a) Alkaline Battery Pack BA3515/PRC-66

The alkaline battery pack shown in Figure 4-14 consists of a
reuseable outer aluminum case containing a disposable battery.
The battery is connected to the main connector on the outer
case with a 2-pin connector which, when mated, provides the
correct battery polarity to the radio. The outer case

is designed so that it can be mounted directly to the trans-—

ceiver and carried in the harness.

L-18
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There is also a clip on the case which allows the battery pack to
be carried on the operator's belt. When the battery pack is carried
in this position, the external battery extemnsion cable provided is
used. The battery pack-to-transceiver connector has been designed to
prevent connector damage when the transceiver is assembled or
disassembled to the battery pack. Positioning of the transceiver
réiative to the battery pack is accomplished with locating pins and
the transceiver 1is locked to the battery pack by applying two latching
fasteners which are mounted on the outer case.

The 1ife of the battery is approximately 12 hours
based on a 9 to 1 duty cycle of 9 minutes on receive and one minute on

transnmit.

(b) Nickel-Cadmium Battery Packs
BB636/PRC—~66 & BB ( )/PRC-66

The nickel-cadmium battery packs represented in Fig.
4-15 are both rechargeable units. Both packs have an aluminum case
which contains the cell assemblies. The battery and case are an
integral unit. These cells are interwired and secured together before
being assembled into the case. The cell asse@bly is encapsulated in a
urethane foam after being assembled into the case. This foam provides
a rigid support for the cells and protects them from harmful vibration
and shock.

The main connector and latches used on these batteries
are the same as those described and used on the alkaline battery
packs. The method of connecting the batteries to the radio is also

the same as for the alkaline battery.
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The smaller of the two rechargeable batteries has an
operational life of approximately 8 hours based on a 9 to 1 duty
cycle of 9 minutes on receive and 1 minute on transmit before re-
charging is required. The other battery has an operational life of

12 hours approximately.

4.2.1.3 Cables and Accessories

(a) Special Purpose Extension Cable

The special purpose extension cable, illustrated in Figure
4-16, consists of a teflon insulated 3-wire cable with connectors and
adaptors at each end. These adaptors are designed to attach to the
transceiver and to the battery and are secured with two self-retaining
screws at the transceiver end and with one self-retaining screw and
a latch at the battery end. This cable has been developed for use
in low ambient temperatures and allows the operator to carry the
battery pack on his b=lt beneath his outer garments. The cable is
of sufficient length to allow it to psss from the transceiver over
the operator's shoulder, and then beneath his outer garments at the
collar to his waist, without restricting his normal movements in

any way.

(b) Carrying Harness

The carrying harness has been developed for carrying the
transceiver with or without the battery packs attached. The harness
is manufactured from canvas and has an aluminum frame for supporting

the transceiver when the harness is mounted on the operator's back.
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The harness is secured to the operator's back with body and shoulder
straps which have been positioned to prevent interference with his
normal movements. The harness and shoulder straps are padded to
prevent chafing of the operator's shoulders and back while he is
carrying the radio set. The transceiver 1is secured to the harness
by straps which hold it securely in the aluminum frame. Two straps
are used 1f the battery pack is attached to the transceiver and one
strap when the transceiver 1is mounted alone. The carrying harness
also contains a carrying bag for the components.

(c) Module Extension Cables

Figure 4~17 illustrates a typical module extension cable.
The connectors oa the extension cables mate with the connector in
the module and with the corresponding comnmector in the chassis. They
are used to connect the removable modules to the chassis and allow
the modules to be tested with the radio while disassembled for
servicing. The connectors at both ends of the cable are mounted on
a small frame to facllitate mating or unmating. Cables are marked
- at both ends to ensure that the correct cable 1is used with each

module.

4.2.2 AN/PRC-75 Mechanical Design

4,2,2,1 (a) R/T Unit - General Description

Figure 4-18 shows the radio set with the cover removed.
The radio has been designed so that all components and modules are
interfaced in or with the chassis. The design objective has beea

to make all modules readily accessible and removable from the chassis.
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To this end the RF/modulator module, the frequency synthesizer module
(smo), the IF/audioc module and the voltage regulator module are all
plugged into connectors mounted in the chassis. The voltage regu-
lator module is semi~captive within the éhu-lil in that it has the
transceiver main connector as an integral part that must ba released
before the module can be removed. The frequency selector switches
situated in the control head are permanently wired to the chassis
interwiring. Figure 4-19 illustrates the control panel layout for
the AN/PRC~75 (XN-1) transceiver. This consists of a display panel
with reading apertures over 3 selector dials which indicate the
frequency in megahertz, a function switch control knob and a volume
control knob., The volume control knob is also used to operate the
light switch mounted inside the transceiver. .The dials or knobs

are rotated by applying finger pressure to the knurled rims of the

dials or knobs.

(b) Control Head and Chassis

Frequency selection is accomplished with three control
knobs and covers the range of 225.00 to 399.95 MHz. Direct frequency
readout is available ircm the dial markings which can be illuminated
when required by operating the light switch. A composite mechanical
output of the rotation of the knobs is used to drive the RF tuner
sections. An illustration of the drive is shown in Figure 4-20. The
10 MHz knob is connected directly to an input of a differential. The
1 MHz knob 1is geared to the other differential input, and the 0.5 MHz
knob rotates a cam whose follower arm rotates the complete detent
assembly on the 10 MHz knob. The resultant output of the differential
is then used to directly drive the RF section. The frequency selection

knobs are detented with a spring and ball assembly.
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In addition to the above mechanical tuning functions,
the frequency selection knobs also operate printed circuit type selector
switches which provide the necessary electrical logic input signals
to the frequency synthesizer module. An illustration of the switching
asgembly in shown in Fig. 4-4A.

The switching circuitry 1s an integral part of the
printed circuit selector switch and all the frequency band switching
components, function switching components and receive/transmit swif:ching
components are mounted on the switch boards. Fig. 4-21 1llustrates a
typical board assembly. The No.l and No.3 boards are used to provide
the electrical logic input signals to the Frequency Synthesizer module
in the receive mode. The No.2 and No.3 boards provide the signals
in the transmit mode. In the receive mode there is a 10 MHz offset
difference between the receive and transmit rotor positions. This
offset 1s used to provide the frequency synthesizer module output
with the necessary 10 MHz offset which results in the required 30 MHz
if offset at the operating frequency of the radio.

The switching patterns are etched onto copper clad glass
epoxy (G-10) board which are then plated. Two different plating
processes are used, the first, Rhodium pla;ing, is deposited on the
actual switch pattern and provides a good contact and wear resistant
surface for the rotor contacts. The second plating finish is the
regular tin-lead type plating and is used to cover the remainder of
the circuitry. The two lower rotors are constructed of stainless steel
and have beryllium-copper finger type contacts. The beryllium-copper
has good electrical conductivity and also provides sufficient spring
press.te to maintain good contact between the rotor and the switching
circuit pattern. The upper gear type rotor is constructed of Delrin

and again has beryllium-copper finger type contacts. Delrin is used
4-32
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for the construction of the gear to provide insulation between the No. 1
and No. 2 boards during the receive or transmit modes.

The chassis and cover of the RT unit are constructed of cast
aluminum., The properties of good mechanical strength, durability, thermal
conductivity and RF shielding afforded by aluminum have made it the most
desirable choice for this application. The chassis is a simple box—-like
structure with provision for mounting the modules and components. The
chassis seal, Figure 4-22, is contained in a step cast on the inside of
the cover to chassis mounting surface. All shaft, connector and chassis
seals are constructed from broad temperature range elastomers. The design
of the seal provides water-tightness along with metsl-to-metal contact for

RFI shielding.

Internal module connectors have been developed for the radio
and are of the "poke home" design which allows the pin or socket to be
withdrawn from the connectors without disconnecting the lead.

One of these connectors includes RF filtering on the dc pins
and several incorporate coaxially shielded RF lines in the body of the
connectors. A typical example is shown in Figure 4-23, In addition, two
external connectors have been developed for the radios. The first, which
is located in the lower part of the radio, serves as a power input from
the battery and audio output to the headset. The second connector is
designed to mate with a connector on the fixed antenna and is located on
the side of the radio close to the control head.
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(c) Frequency Synthesizer Module

This module is identical to the frequency synthesizer

module of the AN/PRC-66 transceiver described in paragraph 4.2.1 (c¢).

) IF/Audio Module

The IF/audio module for the PRC-75 transceiver embodies
similar basic mechanical design concepts (Figure 4-9) as the frequency
synthesizer and is identical to the IF/audio module of the AN/PRC-66
transceiver (without squelch). A detailed description of this module

is given in paragraph 4.2.1.(d).

(e) Voltage Regulator Module

Figure 4-24 illustrates the voltage regulator module mechanical
design. The module utilizes a printed circuit board to which a number
of discrete components are connected. The printed circuit board 1is
also used to mount the strip type conmnector and fuses. The board
is contained in an insulated metallic module chassis which provides the

necessary rf shielding.

(£) RF/Modulator Module

Figure 4-25 shows the RF/modulator module with the top
cover removed. Tuning of the module 18 accomplished by rotation
of the shaft. This shaft 1s driven from the control head throughan
8ldham coupler mounted at the end of the shaft. There are 9 rotors
attached to the shaft and each one of these rotors 1is located between
2 stator capacitor plates to form a complete and separate tuning
circuit so designed that a linear relationship between frequency and
angular position is obtained. The remaining circuitry and associated

components are mounted in a tray on top of the module and on brackets
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at the side of the module. The sliaft bearings and tuning circuits are
firmly located in a rugged silver plated brass frame which minimises

the effects of vibration, shock and thermal expansion on the fine-tuning
sections and also provides adequate shielding between the compartments.
Silver plated brass covers enclose the complete module and completely
shield the enclosure. The module connector is located in the front

end plate and a separate coaxial connector is located at the rear end
plate. The module is secured with 3 captive screws which hold the

module rigidly in place in the main chassis.
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{g) Antenna (Fixed

The antenna, shown in Figure 4-26, is fabricated from
. two beryllium copper strips which have been curved in the horizontal
plane in a2 similar manne» to a flexible metallic measuring tape.
This allows the radiator to be free standing while retaining sufficient
flexibility so that may be folded down into a stored position.
The body of the antenna consi<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>