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1. The Radio Set AN/GEC 106 is a HF (898B) receiver-transmitter which operates on any

one of 28,000 selectively tuned channels, spaced at 1 kc/s increments in the 2 to 29.999
Mc/s frequency range. Vernier tuning (i 500 kc/s about any 1 kc/s increment) allows the
recsiver to be tuned to any frequency in the cperating frequency range, ensuring compatibil-
ity with exieting AM and radio-teletype terminsl equipment that do not have the same
accuracy and stability.

2. The radio set 1s used for reception and transmission of upper sideband (USE) volce,
UBB compatible AM end OW signals in slmplex operation over & 50 mile range. Conventi
double mideband, AM signale can be received but not transmitted. Frequency shift-keyed
(FEE) and marrow frequency shift-keyed (NSK) signals can be received and transmitted using
the eppropriate radioc teletype terminal equipment and primary power sourcs.

3. The AN/GRG 106 is primarily intended for uee as a mobile radio 1ink (using a whip
antenna), however, it may be used as a fixed mobile statlon using a doublet antenns to
extend the effective range of coperation.

L. The esquipment consiste of three major assembliest
&, Receiver-Transmitter, Redic, ET-662/GRC
b. Amplifier, Radic Freguency, AM=3349/GRC-106
¢. Mounting, MT-3140/GRG-106.

BEIEF ELROTEICAL DESORIPTION

Trunemtiasion

5. B8BBt Voice signals developed in the microphone are applied to the transmitter section
af the RT-662/GRC where they are amplified and modulste the 1.75 Me/s carrier in & balanced
modulator to projuce & double sideband signal with a suppressed carrler, The signal is
filtered to allow only the USB portion (between 300 and 3,500 c/e above the original
carrier)to pass., The USB signal is amplified further and translated, by & triple conversion
process, to the desired BF operating frequency.

[y Thie RF eignal is applied to the power amplifier portiom of the AM-3349/GHC 106
.where the level is raised to LOO W PEP. The signal is then applied to the antenna coupler
which matches either the 15 foot wWhip, or the doublet antenna, to the power amplifier to
eneure efficient transfer of power with linsar operation.

T+ Compatible AM: The voice signals are developed and transmitted in the same manner
as for 888 with one exXception. Before the triple conversion process, the local carrier is
reinserted inteo the Bignal, resulting in an USE BF cutput signel with a reduced carrier,

8. CW: In CW operation each time the key is preesed, a 2 ko/m generator is turned om in
the transmitter, This 2 ke/s signal is used to modulate the local carrier and the resulting
1.75 Mc/s IF signel is filtered and translated in the same manner as for SSB operation., The
tranemitted FF 1s always 2 kc/s above the selected front panel freguency.

9. F8E:; In PSK operation, a coded signal is applied to the RT-662/0RC (transmitter
section) by the teletypewriter terminel equipment. The frequency of the coded signals will
depend on the type of TTY terminal equipment used (MARK and SPFACE frequencles must fall
within the audio passband of 300 ¢/s to 3.5 kefs). The two audio tones produced are proc-
essed and transmitted in the same manner as S8B eignals, The resultant EF ocutput provides
two OW eignals (USB) at the following freguencies:

a., Frequency as selected on the front panel plus MARE freguency.

b. PFreguency as selected on the front panel plus SPAGE freguency.
10, NSE: The NSK coperation is identical to PSE working except that the difference between
the MARE and SPACE fregquencies 15 much less i.e. narrow band, nominally 85 ¢/s. By using
suitable VF Telegraph equipment & greater number of channels are avallable for simultanscus

:operation in the audio pass band (300 ¢/ to 3.5 ke/s) than is poseible in the FPSE cperation.
N8K eignale are transmitted on the upper sideband only.

Tasue 1, 31 Mor 67 Page 5
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114 S8B: The SSB signals appearing at the antenna are applied, via the AM-3349/GRC 106

to_the receiver section of the RT-662/GRC where they ars amplified and convertsd to a

1.75 Mc/s IF by a triple hetrodyne process, The signal is then democdulated by inserting
both it and the 1.75 Me/s ocutput, into a product detector, Tha resultant awdio signals are
then amplified. Two outputse are available, 10 oW and 2W, for monitori ng.

12, Compatible AM1 Compatible AM (USB and carrier) signals are procesassd in the sane
menner as for SSB signals.

13. Conventional Double sideband AM: Conventional double sideband AM signals are
converted to 1.75 Mc/s IF in the same manner as SSB eignals. With the RT-662/GRC tuned to
the exact carrier frequency of the received Bignal, the lower sideband (LSB) portion of the
sigmal is suppressed by a erystal filter. The remalning USB portion is applied to a
product detector along with the 1.75 Mc/s locel carrier to accomplish the necessary demodul-
at:l.?:;. iTh:e resulting auvdio signals are then amplified to & 10 oW and a 2W level for
monitoring,

14, Ci: The CW signale are processed in the same menner as 3S8B signals except that a
frequency of 1,752 Me/s (1 5 Ec/s depending on setting of BFO contrel) is inserted into the
product detection instead of the 1,75 Mc/e local carrier. Thie allows the cperator to
adjust the audio CW ton= or to reduce co-channsl CW interference by nulling cut the
unvwanted signal,

15, FEK and NEE:{ The FOK and NSE signals are procesasd in the same manner as S8B
-8lgnals, The receiver output signals are applied to the radic teletype terminal equipment
where they are convertesd for the teletypewriter printout,

. BRIEF MECHANIOAL DESORIPTION

‘General
16. There sre two methods of mounting the AN/GRC 106.

8, When used in a 1/l ton vehicle ths RT-562/GRC and the AM-3349/0R0-106 are stack
meunted on a MT-31L0/GRC-106,

b. When used in a tracked vehicle the RT-662/BRC and the AM=-3349/GRC-106 are
secured to separate MT-3140/GRC-106 and mounted side by side.

17 The transmit-receiver relay, in the AM-3349/GRC 106, permits the same antenna to be
used for both transmission and recaption.

Beceilver-Tranamitter BT-662/GR0

18, The RT-£62/0RG is a self-contained modular constructed receiver, low level
transmitter, ccnsisting of eleven plug-in modules, six sub-mssemblies, a chassis and a
front panel houeed in s water-proof case,

19. The equipment has a self-contained power supply conelsting of a de to de converter,
and a8 20 V voltage regulator, to produce the required de cperating voltages from the
primary power source (vehicular generating system),

20, All 28,000 incremental cperating frequencles are automatically selectively tuned
by using & digital tuning system. Selection of an cperating frequency is accomplished by
rotating the MC and EC front panel controle until the digite of the selected fregquency are
displeyed in the small windows above the controls, Rotating the MC and 100 EC controls
slsc initiates the generation of & tuning code that is applied to the AM-3349/GRC-106 to
autematically broadband tune to the selected operating band,

dmplifier, Badio Frequenoy, AN 3349/GE0-106

21. The AM-3345/GRC 106 is a self contained, linear, RF, power amplifier comsisting of
eix assemblies, a front penel, chaesis and case, The case containe a de-to-ac inverter for
supplylng the required ac operating voltages for the elsctron tubs filaments and two blower
motors, The front panel includes a de~to-dc converter for supplying the required dc
operating veltages for the tube screens and plates in the transmit mode, The equipment uses
the vehicle supply ae a primary power sourcs,
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22, The amplifier uses an air-to-air heat exchanger assenbly that reguires an internal
blower (with frent-to-rear airflow) to transfer the component heat to the he=at exchanger and
an external blower to transfer exchanger heat to the outside (right to left airflow). The
heat exzchanger, in the top of the case, is connected to the internal assemblies, through the
air duct mounted on the inside rear wall of the case and the air ducts located on the inside

top front of the case.

Front Panala

23. All operating controls, indicators and conmectors, for the AN/GRC 106 are located on
the front panels of the AM-3349/GRC-106 and the RT-662/GRC.

BT-562/3R0
2L, Tahle 1 lists the front panel controls, indicaters, conmectors and their function.
SI0NAL
WETER
= 1= TI @ L
% I iM WANUAL Hm';‘ﬂ\fll:ﬁ - AUDID GAIN
r@ @m !NHFBK PR CONTRTL
¥ et
LO ' RTETE DF?':E!ER BFD
19 0 ol O
R PUSH VEIE e B,
o i
A @ 97 . @ 0] o] @
: ¢, V) (¢
]
O /) Y,
@ | i
§ 1 e i R el
X /. ] x\../f ;@@/ 7=
VO SWITCH WC CONTROLS EC CONTROLE
FIg 1 - RECEIVER-TRANSMITTER, RaDI0 RT-662/GRC, CONTROLS, INDICATORS, AND CONNECTORS
THBLE 1 - RT-B62/GRC CONTROLS, INDICATORS, CONNECTORS AND FUNCTIOM
OONTROL , INDICATOR
CONNEOTOR FUNOTION
NOISE BLAWEER switch In the ON position, & noise blanking circuit i& energised to
reduce receiver desensitization caused by ignition (pulse) nolse
impressed on the EF input eircuits,
MANUAL RF GAIN contrel Varies the sensitivity of the RT-662/GRC receiver circuits.
SIGHAL LEVEL Meter When transmitting, & relstive indication of BF output is
provided. When receiving, a relative indicatiom of the RF
input signal level is provided in dB above the AGC threshold,
SERVICE SELECTOR switch Selects the mode of operation for the RT-662/GRG,

Iagsue 1, 31 Mar 67 Page 7



TELECOMMUN | CAT | ONS ELECTRICAL AND MECHANICAL

H 172 ENGINEERING INSTRUCTIONS (AUST)
TaBLE 1 - (conTD)
CONTROL, INDICATOR
" CONNEOTOR FOioTIoN

8witch position Equipment Responsae

OFF: Wo primary power applied.

OVER-ON: 8, Primary power applied.
b. Freguency standard oven assembly is
energised.

STAND BY: a, FPrimary power applied.

b. AN/GRC 106 is initially inoperative,
but ready to operate after a 60 second
delay,

¢. Fregueney standard oven is energised,
d. Initistes 60 second delay in AM/3349/
GRC-106 when the PRIM PWR swltch is ON.

5B NBK: 8., All standby functions repeated.
b. Recelve and transmit switching
controlled by the microphone or handset
rress-to=-talk switch in conjunction with
VOX switch,; or auxillery radio-teletype-
writer terminal equipment.
¢, Provides squelch and VOX capability.
d, Permits USE wvolce transmission and
reception,
e, Permits NSK transmission and receptione
to be made when using the appropriate
aneillary radio teletypewriter terminal
eguipment,

FEK: 2. All standby functlions rep=ated.
b. Recelve and transmit switching contreolled
by encillary radico-teletypewriter terminal
eguipment.
¢. ©Sguelch snd VOX cepability disabled.

d. Permite PSK transmissions and receptions
to be made using the appropriate ancillary
radio-teletypewriter terminal eguipment.

AM: a, All standby functions repeated.
b. EReceive and transmit switching
controlled by the microphone or handset
presg=to=talk switch in conjunction with VOX
switch.
¢, Permits USE volce signels with a re-
inserted carrier (compatible AM) to he
transmitted and received. Conventional DSB
glgnale also, may be received,
d., Provides sgquelch and VOX capability.

Cwe 8. All standby facilities repeated.
b. BFD circuit energieed.
¢. Bxternal modulation cepability disabled.
d. Sguelch and VOX disabled.
e. Energises 2 kc/s generator.
*f, OW transmission is accomplisghed by the
mores key.

KNOTE: The transmitted BF signal 1s 2 ke/s higher than the
indicated fregquency on the front panel.

AUIDIO GAIN control Adjusts the audio output levels from the RT-662/GRC.

BFQ control Varies BFQO circult output frequency.
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TABLE 1 - (conTh)

CONTROL, INDICATOR
CONNECTOR

FONOTION .

SQUELCH switch

VOX switch

FRE[ VERNIER control

MC controls (2 off)

KEC controle (3 off)

AUDIO CONNRCTORS (2 offr)

FUSE 2 AMP
SPARE
RECEIVER IN CONNECTOR

BINDING FOST

IF IN connector

IF OUT connector

EF DRIVE connector
PA CONTROL connsctor

FEEQ 3TD connector

POWER connector

In the ON position, the squelch circuits are energised,
eliminating recelver background noise in the sbsence of
received slgnals.

Selects the method by which the AN/GRC 106 is keyed when
tranemitting in S8B or compatible AM mode of operation.

8witch position Equipment response

Vox Tranemitter is keyed by voice.

FUSH TO VOX Transmitter keyed by voice when the push-to-
talk switch, on the microphone or handset,
ig depressed,

PUBH TO TALE Transmitter keyed when the push-to-talk

switch, on the microphone or handset, is
depresssd. :

Provides for continuous freguency tuning in the receive mode
of ocperation.

Provides selection of the 10 Mc/s and {1 Me/s digits of the
operating frequency. The display sbove each control indicates
the diglt selected,

Provides selection of the 100 kc/s, 10 ke/s and ke/s digits of
the operating frequency. The display above each control
indicates the digit selected.

Two 10 pin connectors, connected in parallel, used for
connecting the audio accessories (e.g. Handset) to the RT-662/
GRO.

Provides protection for the primary power input line.

Contains a spare 2A fast blow fuse.

Coaxisl connector used for connecting the recsived signsls,
routed through the AM-3349/GRC-106,

Spring loaded binding post used for connecting a long wire
antenna when the RT-662/GRC is used only as a receiver,

Coaxial connector used for connecting an external 1,75 Mc/s IF
during Transmit mode of operation (requires internal Jumpering) .

Ceoaxial connactor used for comnecting the internal third IF
8ignal to external egquirment (receiver oparation only).

Coaxial connector used for conmecting the HF ocutput of the
RT-662/GRC to the RF input of the AM-3349/GRC-106.

Used for comnnecting all contrel function to and from the
AM-3349/6GRC-1 06,

Coaxial comnector used for connecting an external 5 Mc/s
frequency standard or for comnecting the internal 5 ¥c/s
standard to external egquipment,

NOTE; INT-EXT switch in the frequency standard module must he
set at EXT if external standard iz used,

Used for connecting the + 27 Vdec primary power from the vehicle
generating system,
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ANTENMNA TUNING AND
LOADING EHART—-I

@[ 1 = @ s
2 6 I o @
3 7 1
4 8 12
CHAN|FREQ | TUNE | LOAD |ANT TYPE||CHAN |FREG | TUNE |LOAD [ANT TYFE CHAN |[FREQ |[TUNE [LOAD [aNT n'gg
LOGGING ECHART C;
P B |
y _\@} l-PLFrlE!.llDﬂMINIIET
AM-LEASS4R0 108
@ o RONE B, SR TaaTras
|
[1 [1
. ™ T.EST “ETER 89 | 408 9| ETH _Jw I.IIII T8 :
=] ’ DELUHEH D L] 3 L1
*HIGH GRID® i
AHT TUNE HIU'LT D‘HIVE o0 I I & IIJ.I oE8
= =LOW PA®
!/ VOLT CUR
»PRIM POWER
S0 OHM LINE ® voLT uTe
RC C
5% = @
TUNE OPERATE
TR
*+—HV RESET —#= PFﬁanrﬁ FRMERRE
@ P — O 2

Fla 2 - AMPLIFIER, RADIC FREQUENCY aM=-3349/6RE-106, conTroLs,

TABLE 2 - am-33L9/crRc-106 conTROLS,

INDICATORS, ANM COMNFCTORS

INDICATORS, CONNECTORS AND FUNCT IONS

CONTROL, INDICATOR,
CONNEOTOR

FUNOTION

ANT TUNE control

ANT TUNE counter

ANT TUNE meter

ANT LOAD control

JANT LOAD counter

ANT LOAD meter

TEST METER

Used in conjunction with ANT LOAD eontrol to match antenns
to 508 cutput of the final amplifier stage of the AM-3349/
GRC-106 according to the operating frequency.

Frovides an indication of ANT TUNE control pesition,
Initially set by ANT TUNE control to setting indieated on
sntenna tuning snd loading chart or LOGGING CHART according
to desired operating fregquency and type of antenna being
used.

Indicates relative degres of mistuning betwsen antenna und
AM-3349/GR0-106. The unit is correctly tuned when meter
indieation 18 at centre zero,

Used in conjunction with ANT TUNE control to mateh the
antenna to 508 output of the final amplifier, according to
the operating frequency,

Provides an indication of ANT LOAD control
Initially set by ANT LOAD control to settin

position,
g indicated on

antenna tuning and loading chart
to desired frequency end type of

Indicates relative de
AB—}E;L;Q,-"GRGH 06.

indicates centre =zero,

Menitore the parameters selected

gres of mistuning between antenns and
The unit is correctly tunsd when the meter

when the AH-ﬁjthbRﬂ+106_ia keyed in an operating mode,

or LOGGING CHART according
antenna in use,

by the TEST METER switch

Page 10
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TaBLE 2 = (comTD)

OONTROL, INDICATOR,
CONNECTOR

FONCT ION

TEST METER switch

HV RESET switch

FRIM PWR switch

Antenna tuning anﬁ loading
chart

Selecte the psrameters to be monitored by TEST METER.

Switch position Equipment responses

PRIM VOLT Primary voltage supply by wehicle
generating system,

LOow VoLT Output voltage for low-voltage powsr
supply.

HIGH VOLT Output voltage from high-voltage
powar supply.

DRIVER CUR Cathode current of driver amplifier
tube.

GRID DRIVE Bignal level at the grid of final
amplifier tubes.

FA CUR Plate current of the final amplifier
tubes.

POWER OUT Power output from AM-3349/GRG-106.

High voltage overload relay is reset when switched from
OPERATE to TUNE.

8witch Position Equipment response

TUNE a, Transmitter is keyed.
b. All modulating capabilities are
removed &nd leocal carrier is inserted
Tor tuning.
¢. Bensitivities of the ANT LOAD and
ANT TUNE meters are increased to
permit matching of antenna to 508
output of the final amplifier,
agcording to the selected operating
frequency.

OFERATE 8. All cirecunits are connected for
transmitting,
b. Eeying of the radic set is
accomplished at the RT-662/GRO,
¢. If tuning is changed in this
posltion, keying will be inhibited,
making it necessary for the HV RESET
gwitch to be turned back to the TUNE
pesition for retuning before keying
the radio seat,

Applies or removes primary voltage when the RT-662/GRC
front panel SERVICE SELECTOR switch is in any position
other then OFF or OVEN ON, Also acts as & low voltage
eircuit breaker. Will sutomatically remove primary power
when over loaded. To reset, switch OFF then ON again.

Liste approximate settings of ANT TUNE and ANT LOAD
counteras for various operating frequencies and type of
antenna. Chart listings vary according to wehicle and typé
of antenna, Ensure that the correct chart for the in-
stallation and type of antenna, is being used,

Iesue 1, 31 Mar 67
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TAaBLE 2 - (conTD)

CONTROL, INDIUATOR,
CONNEQTOR

FOUNGTION

LOGGING CHART

WHIP connector

50 OHM LINE connector
GED binding post

EGVE ANT connector

CONTROL connector

EF DRIVE connector

FRIM FOWER comnector

Used to log the setting ANT TUNE and ANT LOAD counters for
specified frequencies. Frovides gquick reference for future
tuning and enables tuning te be sccomplished without
bresking radic silsnce,

Used for connecting 15 ft whip antenna.
Used for comneecting doublet antennsa.
Used for connecting AN/GRC 106 earth to vehicle.

Used for connscting antenna to the RT-562/GRC receiver when
the AN/GREC 106 ie operating in the receive mode.

Used for connecting centrel functions to and from the
RT-662/0RC,

Used for connecting EF cutput from the RT-662/0RC to HF
input of AM-33L5/GRC 406.

Used for connecting + 27 Vdc from the vehicle generating
eystem,

GENERAL DESCRIPTION
RT-662/GRC
TRANSMIT (Fig 3)

25, During transmit, the avdieo input from the microphcne, handset or radie teletype-
writer terminal eguipment is applied to the asudio portion of the transmitter IF and sudio
module 1AB., In 58B, compatible AM, NSE or PSK operation, the audic input signals are
regulated to a constant amplitude and applied to a series of aundio amplifiers. In CW
operation, a 2 kec/s signal is developed from the 1 kc/s pulsed input, from frequency
dividers module 1A6, each time the key is closed, and applied to the same audio agmplifiers,
This 2 kc/s silgnal is keyed to provide the transmitted intelligence in CW operation. This
pertion of transmitter IF and audioc module, {45, also provides the VOX ewitching and
performe the primary keying function. i

26, The smplified audio cutput from the #udic portion of 145 is applied to the bzlonced
modulator in receiver IF module 147, The 1.75 Mc/s output from freguency dividers module
1A6 is applied to the balanced meodulator. Mixing these two inputs in the balanced

modulator produces & modulated 1

.75 Me/s DSB, suppressed carrier IF output. This output

paBses through & crystal filter, which removes the lower sideband, establishes the
bandwidth of the upper sideband, and further attenuates the carrier,

27 The 1.75 Mc/s USE IF output from the crystal filter, in receiver IF module 147, i=

applied to the IF portion of 1A5.
all modes of operation,

Thie output 1s alsc applied to the receive IF circuits in

(During CW transmission, the receiver IF circuit is switched on to

allow monltoring of the 2 ke/s tone). This portion of 1A5 provides the necessary IF
amplification stages which are controlled by level control signals (dc voltage) developed
from either the Power Amplifier AM-3349/8RC-106 or from internsl automatic level control
(ALC) assembly 1A1A5 in the RT-662, The internal ALC signal is used only when the AM-3345/

GEC-106 is not used.

28, In compatible AM operation, the 1.75 Mc/s local carrier is re-inserted into the
slgnal path in this portion of 1A5. The level of this signal is controlled by the average

power control (APC) signal

Page 12
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29, The amplified 1,75 Me/e IF output from the IF portion of 1A5 is applied to a low
frequeney (18t) mixer in the translator module, 1A8, The function of 4A8 is to convert the
1.7% Mo/ IF elgnal into the selected operating frequency. This is accomplished through a
series of mixing processes. In the LF mixer, the 1.75 Mc/s IF is subtractively mixed with
the 4.551 to L.650 Me/s injection signel from the 10 ke/s and 1 ke/e synthesizer module,
1Ali, to produce a 2.8 to 2.9 Mc/s second IF signal, This signal is applied to a medium
frequency (2nd) mixer and subtractively mixed with the HI (32,4 to 33.3 Me/s) or 1O (22.4 to
23.3 Mc/s) injection from the 100 ke/s synthesizer module, 1A2. This mixing produces a
third IF between 19.5 and 20.5 Me/s (LO) or b= tween 29,5 and 30.5 Me/s {H(I;aé The use of
either high or low injection is determined by the settings of the RT-662 front panel

1 Me/s and 10 Mc/s (MC) controls. The HI/LO control signal from the Me/s synthesizer
module, 1A9, controls the selection of appropriate filters, The HI or LO third IF signal
is applied to a high fregquency (3rd) mixer and is mixed with the 2.5 to 23.5 Mo/s injection
signal from 1A9.

30, The RF output products from {1A8 are applied to RF amplifier moduls 4412, This
module conslets of two electron tube stages of amplification with highly selective tuned
input and output circuits. A irensformer and a portion of the capaecitance reguired by
these tuned circuits are contained on & motor-driven turret that ie activated by the front
penel MG controls. Disce holding fixed capacitors that supply the remaining capacitance
reguired in the tuned input and output eircuits, at a given freguency, are mechaniecally
positioned by the digital 100 ke/s and 10 ke/s ZEG} controls, The highly selective tuned
input and output circuits attenuste all harmonic outputs from tranelator moduls, 1AB, except
the one that represents the exact asetting of the MG and KO controls. This RF signdl is
amplified to & nominal 0,1 W peak-envelope-power (PEP) output and applied directly through
internal ALC assembly 1A4A5 to the BF DRIVE co-axisl socket on the front panel RT-662 for
coupling to the Power Amplifier AM-3345/0RC 106,

3. The generation of the mixing freguencies is sccomplished in Tfregquency standard
module, 1A%, frequency dividers medule, 146, Mc/s synthesizer module, 149, 100 ko/s
synthesizer module, 1A2, and 10 kc/s and 1 ko/s synthesizer module, 1AL, The function of
1A3 is to produee an accurate and stable 5 Me/s reference freguency upon which all other
frequencies are based. 1A3 produces four cutputs: 500 ke/s, 1 Me/s, 5 Mc/s and 10 Mc/s.
The 500 ke/s cutput is applied to 1A6, which uses it to develop four outputs: 1.75 Mc/s for
modulation in all modes and local carrier in compatible AM, a {1 ke/s puleed output for use
in 1AS and 1AL, a 2,48 to 2.57 Mc/s (10 ke/s) spectrum, for use in 14l;, and & 15.% to 16.2
Me/s (100 kcfﬂj spectrum for use in 142, The 1Mc/s signal from 1A3 is applied to 1AS to
lock its output at the reguired frequency. The 5 Me/s output is available at the front
penel for reference or external uee. The 10 Mo/s output is applied to 142.

32, 1AL produces two cutputs: L.55{ to 4.650 Mc/s mixing freguency (output determinsd
by the 10 kc/s and 1 kc/s (KC) controls), for use in 1A8, and a 7.1 Me/s output for use in
1A2. In 142, the 7.1 Mc/s signsl, the 10 Mc/e output from 1A3 and the 100 kc/s spectrum
frem 1A6 are mixed with the output from an oscillator, the frequency of which is determined
by the setting of the 100 ke/s ch} contrel, This mixing preduces two bands of freguenciss
for use in the translator module 1A8, The selection of the high or low band is determined
by the HI/LO signsl from Me¢/s synthesizer module, 149, This HI/LO signal is also applied to
1AB., 1A9 also produces a band of mixing fregquencies for use in 148,

REOEIVE

55 The received BF signal is applied to BF amplifier medule 14412 and to noise blanker

assembly 1A1A6. The same circuits in module 1412 are used in receive and transmit. The two
tuned amplifier stages raise the level of the incoming RF signal and provide the selectivity
required to reduce adjacent channel interference, incresse image rejection and reduce crose-

modulation. Msnual and automatic contrel of the gain of the amplifier is provided by
receiver IF module {A7.

3. The smplified RF output from HF amplifier module 1412 is applied to translator
module 1A8, where 1t is converted to & 1.75 Mc/s IF signal by means of triple conversicon
rrecess. This conversion process is essentially the same as that described in para 29
except the order is reversed. The input is applied to the HF mixer, then the MF nixer snd
finally the LF mixer (3rd conversien). The mixing frequencies used are developed in the
Mc/s synthesizer module 1A9, 100 kc/s synthesizer module 1A2, and 10 ke/s and 1 ke/s
gynthesizer module 1AL respectively. PFinal mixing results in a 1.75 Mc/s IF composite
signal (vhich contains the modulating intelligence).

35. The 1.75 Mc/s IF composlte signal is applied to a crystal filter in receiver IF
module 1AT7. The filter i1s used to establish the desired 3.2 kc/s bandwidth for the IF
signal, An automatic gain control (AGC) voltage is developed and applied to RF amplifier
medule 1A12. An exact 1.75 Mc/s local carrier from 146 (for product detectiom) or the
variable BFO signal (generated in 1A7) is used to demodulate the 1.75 Mc/s IF composite
signal. (The use of the varisble BFO signal allows the ocperator to vary the tone + 3.5
ke/s during CW cperation). The demodulated audio information is smplified in receiver
audio module 1A10. During CW transmit operation, the sidetons from receive IF module 41A7
ie applied to receiver sudic medule 1410 te allow the operator to monitor the MU Trasteg
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I6. The output from 1A7 is applied to 1A10 through the AUDIO GAIN control, where it is
emplified and applied to the AUDID commectors on the front panel. A sguelch circuit is
provided in 1A10 to distingunish noise from voice during 88B or compatible AM operation,
Module 1410 provides two outputs: 2W for driving a loudspeaker and 10 oW for the headset
or handeat,

37. Frequency generation is accomplished during receive operation in the same manner

es trensmit with the following exceptions: the mixing processes are reversed; the 1.75
Me/s from 1A6 is used for demodulation and the output from 1A4 can be interrupted by pulses
from noise blanker assembly 1A1A6, Assembly 14146 produces a blanking pulse during that
period of time that the received RP signal contains ignition type (puls=) noise. Therefors,
the sudioc ocutput, from the receiver, is turned off for that pericd of time,

FREQUENCY SOREME (Fig 4)

38, Fig 4 illustrates the freguency scheme used to translate any received RF szignal
between 2 and 29.999 Mc/s to & 1.75 M¢/s IF, and conversely, to translate the 1.75 ¥c/s IF
to an HF signal betwsen 2 and 25.999 Mc/s (transmit).

29, The frequency converslon involves translstor moduls 148, the MO and K¢ controls
Mc/s synthesizer module 1AS, 100 ke/s synthesizer module 1AZ and 10 kc/s and 1 ke/s
synthesizer module 1AL, The MC and KC controls select the correct crystals in the respect-
ive synthesizer modules and the HI/LO switching circuits in the correct sequance, The
synthesizer modules inject the correct frequencies into 1A8 which separately mixes the
three injection fregquencies with the incoming signsl to preduce the 1.75 Me/s IF ( receive)
or with the 1.75 Hﬂ}h IF (transmit) to obtain the desired EF.

Lo, As an example, assume that the XC and MC controls are set at 07275 and the unit is
in receive condition. The input to 4148 from RF amplifier module {1412 1s & 7,275 Me/s
signal. The output from 1A9 (injection frequency to the HF mixzer) is 12.5 Me/s and the
HI/LO switching circuite are in the LO condition. The output from the HF mixer is applied
to rilter FL1, which passes the sum of the inputs (19.775 Mo/s). Thie 19,775 Mc/s signal
iz applied to the MF mixer. The MP mixer injection frequency, from 142, is 22,600 Mo/ s,
The output from the MF mixer is spplied to filter FL3, which passes the differsnce betwsen
the 19.775 Me/s and 22,600 Mc/s frequencies, This 2.825 Me/s signal is applied to the LF
mizer, where 1t is subtractively mixed with the L4.575 ¥e/e injection frequency from 14l.
The resulting 1.75 Mc¢/s is the operating IF signal,

1. Since the MC and KC controls provide for the tuning of RF smplifier module {412 and
the injections from the synthesizer modules, sny frequency between 2 and 29.999 Meo/e may be
converted to the 1.75 Mc/s IF. In transmit, the action is reverse, Mixing takes place to
convert the 1,75 Me/s IF to the selected BF output.

FO¥ER SUFFPLIES

L2, The power supply circuits for the Recelver-Transmittep RT-562/GRC are located in
de-to-de converter and regulstor module {1A11. These cireuits are the 20V regulator cireuit

gnd the de-to-de converter circuit, Theirp operation is detailed in the ecireuit description
section of this instruction.

Mogules and Assemblies
b3, The following modules and assemblies, form the Receiver-Transmitter, Radic RT-652/
GRC which are prefixed by the mumeral 1. Amplifier, Radig Frequency AM-3345/GRC-106
asgenbly reference designation are prefixed with the numersl 2,

&. Chassis and front panel assembly 14A1.

b, 100 Ke synthesizer module 4AZ,

. Frequency standard module 143,

d. 10 and 1 kc synthesizer module 1AL,

e, Transmitter IF and audioc medule 1A5.

f. Freguency dividers module 146,

g. Heeelver IF module 1A7.
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h., Translator module 148,

J+» MG synthesizer module {AS.

k, Recelver audic module 1A10,

1. DC-to-DC converter and reguletor module 1A411.
m, EF amplifier moduls 1A12.

PREQUENCY STANDARD MODULE 143 (Fig 1001 and 1002)

L., The Fregquency Standard sub assembly produces an accurate, stable reference
frequency upon which all freguencles within the system are based, Housed in this sub-
assembly is & temperature controlled oven, the crystal oscillator, the frequency divider
and the multiplier circuits, The following output frequencles are produced: 5 Me/s,
10 Me/s, 1 Me/s and 500 Ke/fs, all frequencies being referenced to the 5 Mc/s frequency
standard, The oven ussd in this assembly is precision temperature controlled and is used

o maintain the temperaturs of the crystal and cscillater-buffer amplifier circuitry

fig 1001). A booster heater is used for quick warm up. Thermostets 8 + S2 (lower right
fig 1DG1; apply the full 27 Volts to oven winding R2-LO§ by-passsing transister Q1, after a
fast warm up 51 opens (when oven temperature reaches 78 C) and the dynamic range of the
proportional conmtreol circuitry then meintains the oven temperature, Thermostat 52 opens
the 27V line if the oven temperature exceeds 90 C. The proportional control provides
extremely precise temperature control withgut thermostat switching. The oven 1g maintained
at a fixed temperature of approximately 85 € with a maximum variation of + 0.05 C due to
ambient temperature changes and variation in supply voltage. B8ince the temperature
coefficient of the crystalgis i 0.2 ppm per degree Centigrade, an ultimate freguency
stabllity of 1 part in 410" is obtained.

L5, The c¢ircuit diagram of the proportional control oven circult is shown in the lower
gection of fig 1001, A bridge, conelsting of the two halves of transformer primary winding
T{=-A2, & thermistor E3-49 i8 in the feedback loop to amplifiers O, Q2-AZ, The resistor
gnd thermistor have different temperature coefficients but at the operating temperature of
the oven their resistances are equael. When the oven temperature 1s low, the bridge is
mbalanced in such a way that positive feedback occurs, This results in an osclillation of
approximately 17 to 18 kcfﬂ with an output proportional to the amount of feedback. The ac
gignal is detected by Q3-AZ2 and fed to de amplifier Q1 which contrels the amount of current
in the oven windings (emitter resistors R1-30& and R2-40&) thereby permitting a greater
dypnamic range and efficiency than cgn be obtained by heating the oven direetly from ac,

A8 the nominal oven tempepature (85 Q) is reached, the bridge approaches balance reducing
the smount of feedback, If the oven temperature rises above the desired temperature,
neagative feedback occurs and osclllation ceases, In practice, the positive feedback is
Just enough to keep the oscillator power at am amplitude which will compensate for the heat
powar 1BEt in the oven, A maximum power of approx 15 W is available during WRIT up, while
at = 4O°C ambient, the oven draws approx 2W to maintain its temperature at 85°C.

Lb. The oven assembly is encased in an insulated enclosure with sufficient foam
materisl around it to minimize heat loss, The DC amplifier Q1 (oven control) is mounted in
euch & way so0 that ite collector heat disslpation 1s used to supplement the heating power.
Zener diode VE{-AZ maintaine voltage supplied to 1, Q2-A2 collectors at + 18 V. Thermistor
B13-AZ compensates for changes in ambient temperature, Resistor R7-AZ2 {tempurature adjust)
is used for setting up the correct oven temperature, and should only be readjusted when
propar calibration facilities are available, Diods iz gn isclation dicd= betwsen the
detector driver Q3-A2 and DC amplifier Q1 (oven contrnli.

Oaoilllator and Buffer (Fig 1007 - top)

L7. The crystal ¥4 (5.0 Me/8) and the associated cscillator and buffer circuitry are
housed within the temperature-controlled oven structure, thereby providing a fast warm up
pericd and better results under temperature - stabilized conditions., The crystal is
housed in an evacuated glass envelope having dimensions indentiesl te an HGC-6/U holder.
The crystal oscillator uses s grounded base circuilt, the feedback path being between the
gollector and emitter of Qi-A1 via T4, Y1, C5 and CL, Variable capacitor G { Berawdriver

. adjustment &t the top of the plug-in assembly) provides for frequency adjustment during
calibration. This adjustment should only be made after the egquipment has been ewitched on
for 30 minutes and with calibration equipment which has a freguency stability squal to or
better than the frequency standard employed in this equipment. Diodes CR{1, CHZ2-A1 act as
amplitude limiters for oscillationa at the collector of Qi-A1. Zener dlode VR1-A1 maintains
the spplied voltage to the bages of Qi, Q2-A1 at + 7.5V
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