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TABLE 1. TECHNICAL DATA

Sensitivity
0.5 u¥ for 20dB quicting
1,35 u¥ fnr 12dB BINAD
Q.25 uV - threshold xquelch

Selectivity
200B qui:ting- LR down ut 215 KHz
LCIA method-A54B down at adjacent
chunncl (30kHz)

Rt o 2 z
10048 manimum

uency Range
148-174 MH¢ - comnmigrical frayuendes
132-148 MH= - government frequancies
{with optional modification)
B Fraqueney Spacing (Multi-Freq-
uency Stacdons)

(,3% of carer freyuency (maximum)}
wider separation rerults in deg-
radation af sensitivity, 0.4%
results in 2dE degradation,

FPower Requirements & 1.6 ¥V DC
Squelched-240 to 370 mA
imquelched-660 to BO0 mAy

{5 watts output)

Oerillater Freqoencies

15.7.18.9 MHz (TCX0)- Ikl Dicilbator
{Commercial Fraquencles)

15.4-17.2 MHz (TUXO)-13t Oscillator
(Grveriument Froquencise)

1.§55 Milz {fixed)-Jod Oscillator

Frequency Stabilicy (-30°C to +60°C)
H).0005% {5 FPM} - standard
30.00027% {2 PPM) - optional

Cryetal Frequency Multiplicalion
9 times (TCX0)
Final Lst ecillator frequency is
6.7 MHz abave carrier.
Intermediate Frequencies
6.7 MHz (High IF)
455 kHz (Low [F)

Avndio Output (3% Distortion maximum)
5 Watls (8 ohm boad}

CIRCUIT DESCRIPTION

FRONT END

Refer to Figure 11 while reading the Ffollowing
description. The receiver front end circuitry is located
on the Helical Resonatou assembly and three circuit
baards; Mixer/Multiplier, Butfer/Multiplier, and Multiple
Dsgillator. The RF signal from the antenna is transferred
ta the receiver input (117 an the Helical Resonator
assembly) by means of antenna switching (solid state in
Super-Fleetfone—=500, rclay Lype in  Suaper-
Carfone—500).

1Z1-125 are highly selective cast-in cavities with
helical resonators. Cavity coupling is accomplihed by
electromagnetic transfer through the cavity apertured,
The RF sipnal reaches the gate of the lst Mixer, QI,
through 1021,

The 1st Dseillator signal is generated by the TCXO,
tripled by 1192 on the Buffer/Mubtiplicr board, riphd
again by 1002 vn the Mixer/Multiplier bourd, and ap-
plied to the drain of the lst Mizer, 1001, The hetero-
dyne action of the FET produces a 6.7 M1z 1F signal
that is applied to the 6.7 MHz IF Board.

The source toad and power circuit tor the 15t Mixer,
1001, % located om the 6.7 MHz IF circust buard.

Sclection of operating frequency is accomplished by
gounding pin 1 of the proper TCXO through the
frequency selector on the Control Unit. On single
frequency units, a jumper on the Buffer/Multiplier board
grounds pin | of the F1 TCXO, The Fl1 TCXO sncket is
located on the Butter/Multiplier board, while the F2,
F3, and F4 TCXO sockets are luwealed on the Mulliple
Oscillator bourd.

Buffer stage 11Q1 on the Buffer/Multiplier board
provides isolation between the TCXO and trippler stages,

6.7 MHz IF AND 2MND MIXER-OSCILLATOR

Refer 1o Figiee 16 while reading this description, The
#.7 MH2. TF signal from the 15t Mixer is applied, through
tuned cirguits 13T1 primary, 1371 secondary, 13T2,
crystal Filter 13Y1-13%2, and tuned cirenit 13T3 to the
base of IF Amplifier 13Q1. 13T1, 13T2, and 13T3 are
tuned lo 6.708 MHz (8 kHz above 1F} to correctly align
the crystal filter network,

The cutput of 1301 is applied to the base of 2nd
Mixer, 1302, through tened circuit £3T4 (tuned to 6.7
MHz). The flxed: frequency 2nd Oscillator outpur (at
7.155 MHz) is also applied to the base circuit of the 2nd
Mixer. The heterodyne action of 1302 produces a 455
kIlz IF output, which iz apptiad to the scaled 455 kHz
filter {14FL1} through phone jack 1311 and plug 14PL.
Phone jack 1312 (TEST) is provided for service and
maintenance.

Diodes 13CR1 and 13CR2 are gates for the Mume
Clipper. A description of therr functivn is owluded
the Moise Clipper discussion below.

NOISE CLIPPER [OPTIONAL)

Reler o Figure 16 while reading thiz description,
Impulsz noise appearing at the input of Lhe 6.7 MHz IF
bogrd i applicd to the base of the lst Noise Ampliler,
1601 and amplified. The impulse noise is amplified
again by the 2nd Noise Amplifier, 1602, then denccied
by Detector 10Q3. The Towest signal Tevel at which the
Clipper will operate i3 controlled hy SENSITTVITY
control R2, which sets the current bias for amplifists
1601 and 160Q2. Diode 16CR4, connected i Lhe
fezdback path belween the Deteclor vulpol (1603
collegtor) and the emitter of the 2nd Noise Amplifier.
1632, is normally non-conducting, and provides AG.C.
action. At high carrier (or interfering carrier) levals.



1603 uets us a rectifier for the carrier. High DU valtage
is developed at the collector, cansing 160R4 ta conduet
and bias 1602 toward cutoft. At the sune tme, Lhe
forward biased dicde permils detceted nnpulse peaks ta
be applied o the putlially by-pussed emitter of 1602,
causing a further reduction of 16027 gain for the pulse.

The detected pulse onrput of Detector 1603 is
amplitude limited by forward bissed dicde |6CR1 and
amplilied by Pulse Amplilicr 16Q4, 16Q4 is biased close
v culoil Lo maincain o uniditectional pulse. Diodes 16
CR35 and 16CESH, in the Rate Limitsr circinr, act as a
rectifier for the pulse output af the Detector, 160)3. The
positive vuiput voltage of this reetificr [eeds the coatie
of 1604, At low repelition miles, no vollage is devel-
oped at the emitter of 160, and the amplifier operates
normally. At high repetition rates, sofficient voltage is
developed te cut off the amplifier and make the Clipper
inoporative,

The amplified output pulses of Pulic Amplifizr 16Q4
tripger the Multivbrator circuil, 1680Q5-16Q6. 1605 is
biased to saturation, while 1606 is cut ofT. The negative
pulses applied to the base of 16035 turn 160Q05 off, and,
via auplifier action, twn 1636 on {to. saturation).
Feedback capacitor 16013 derarmines the length of time
the Wultivihrator will remain in this condition.

The output st the collector of 160G s a negative-
going pulse, 12 usee, wide, regardless of the input fevel
or duration. “Stretching” capacitors 16C15 and 16C21
increases the effsctive pulse width from 12 usec. to
approximately 23 usec. Hewerse-hiased diode 16CTR2
ensures a fast rise time of the muitivibrator output pulse
by acting as a buffer belween Lhe low impedance load of
the “stretching” capacilors and the relatively high
impedance of the mullivibralor oulput circuit, at the
beginning of switching action,

The outpur plilsa is then applied to the 6.7 MH: IF
circuit. board, and used to blank the IF Amplifier over
the duralion ol the noisc impulse. In the receiver IF
yignal path, impulse noise appearing at the input of the
6.7 MHz IF circuit board is detayed in tuned circuits
13T1 primary, 13T secondary, and 13T2. 1 appears al
the anodes of divdes L3CR] and 13CR2 later than the
starl uf the blanking pulse from the Noise Clipper board,
The divdes are nopmally nen-conducting, heing reverse-
biased by wvoltaps divider 13RZ1-13R22. In thiz con-
ditinm, they present a high impedance in parallel with
tuned circuits 13T1 primary, 13T scundary, and
13T2, and do not affecl their vperativn, When impulse
noise appears, the negative-going gats pulse ovtput af
the Noise Clipper board cawses the dindes to conduct
over the duration of the pulse. This conduction heavily
loads both 13T1 and 1312, causing attenuation of the

signal.
455 kHz IF AND DISCRIMINATOR

Refer to FigureZ 1 while reading this descriptinn. The
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453 kHz IF signal, afler being pavscd through the seulsd
tilter (14FL1), iv applied lo the Low LB/ Audio buard, IL
15 there amplificd by 14Q1 ynd 1402, passed duough
the limiter stupes ([nlegrated Ciccnic 14A1), and applied
to the Diseriminator.

The Discriminatar audio output is applied to the 1st
AF Amplificr, 1403, the Koise amplifier, 14011 (in the
Noise Operated Squelch girguit), und to the Quiet
Channel Decuder in systems equipped with this option,

Metering of the Disctiminatar is availahle at pins 2
and 3 of the Receiver Tesr Sncket, 1J3. Pin 2 iz uged for
Discriminator zero; pin 3w wses) for Diserimunator
transfurmer primary luning.

AUDIDQ PAOCESSING

Rater to VFigure 21 while rewling this desciiption.
When the oplional Quiet Channel unit is nsed, resistor
14R24 is lipped out, and the discriminator audin pazses
througl a Tone Reject Filter on the Duiet Chanmet
Decoder board, to the lst AF Amplitier. In systems
withont the Ouiet Channet feature, the discrininalor
audie passes through 28 and R24 before being applicd
1o the Ist AF Amplifier.

The sutpul of the 1st AF Amplifier is applied w the
Gated AF Amplifier tlwough the VOLHME control on
the Cantrol Unit. This stape has a gating bias applicd to
the emitter cireuit by the Sgueich and Muting circuils
{see discussions below). The Grated AF Amplifier cutput
is applied to the Triver, 140)5.

The Dnver cutpul, slang with the tone ovtput of the
optional Transmit Time Limiter (when used), is applied
fu the primary of the driver transformer, 15TL, on the
Audio Power Amplifier assembly. 1501 and. 1502 form
a push-pull audio power amplifier stage (each transistor
biased in Class B). The secondary of autiv wulpul
transtormer 152 iy an 8 olun widing which drives the
speaker in the Conirol Unit,

NOISE OPERATED SQUELCH

Refar ta Figure 21 while reading this deseription.
With no carrier presenl, noisc is applied to Noise
Amplifier 14Q11 (hrough 14R53 and 14C45, The
amplified noise is rectified by the base-emitter jupction
of 14012, and applied to the base of Squalch CGate
140113 25 a DC control voltage, 14014 provides “lugele
action™ by regenerative feedback. The vwtpul of the
Squezleh Gate, 140Q1t3, reverse-biuses the Gated AF
Amplificr (14Q4) via the common emitter resistor
14R37, cutiing it off and “squelching” the naise.

When a carrier guiets Uw diserininator, 14049 (base
circuit of 14Q13) rapidly discharges and hisses 14013
off, removing the revesse bias fram the Gated AF
Amplifier, allowing it to canduct. The SQUELCH cou-
110l (emifter circuit af 14421 1) debermines the point at



which the noise squelch will function by varying the
gain of Noise Amplitier 14011,

MUTING

Refer to Figure 21 while reading this description.
Receiver muting is controlled by Muting Gate transistor
140Q6. With the PTT hutton depressed, +12v DC s
applied to pins 315 of the Low IF{Audio board, and
14006 conduets, With 1406 conducting, the Gated AF
Amplifier 14H)4 is cut off by the bias spplied to the
emitler, and the receiver iy muted. 14CR? clamps the
junctivn of 14R41, 14R42, and 14C51 1o upproxnalely
9 wolts when the PTT button is depressed. Releasing the
FTT button removes the PTT woltage from the hase
circuit of 1406, causing it tn stap eonducring, and
thereby allowing the (ated AF Amplilicr lo slart
conducting and passing audiv.

POWER SUPPLY

Hefer to Vigure 21 while reading this deseription.
Two source voltages are used by the various stages in the
receiver: +13.8 {A+), and +9 (regulated).

Battery voltuge (numinally 13.8v DC) is connecled Lo
pin 12 of the Low [F/Audio board. Dhede 15CR1 on the
Audio Power Amplifier assembly is electrically con-
necred across the receiver power input, and provides

reverze hatrery polarity protection. Choke 14L4 an the
Low IF{Audio board pruvides Glicong of the battery
voltage. The A+ voltge (through [lter 14L4) is dis-
tributed to the Low IF/Auwdio buard (internally}, the
exciter board and various receiver boards (through pin
4), and to the accessories maunted heneath the sxciter
(through pin A+/27).

The +% supply iy megolated by 1407 and cleg-
tronically fused by 148 and 1409, 1407 is biased by
curzenl Mow thiough 14R43; its base voltuge is ixed by
14CR4 gnd 14CRS. If o short oceurs on the +9v bus,
1408 and 1409 conduct and short 14Q7s bias supply
to ground, cutting 1407 off,

The emitter of [4Q9 is biased by the voltage drop
across 4R34 and 14845 at holf the A+ supply valiage,
Its base is returned to the emitter of 1407, which is
wegulated to the +9y bus. Under normal conditions,
14039 is reverse bizsed. and, bacause it is DC coupled to
1408, holds 1418 in eutoff. When a short causes the
vollage al the vimitler of 1407 Lo drop below the voltage
al lhe junction of 14R44-14R45, 1409 conducts and
causes 1408 to conduct to saturation, This action shorts
the hase of Regulator 14007 to ground, reducing the
voltage on the +9v bus Lo a fraction of 4 voll,

After die fault condition is vorected, the electronic
fuse circuit must be reset. Momentarily turn the power
switch on the Control Urit OFT and then ON o rese
the circuit. 5

INITIAL ADJUSTMENTS

The receiver is accurately aligned at the factory to the
frequency or frequencies specitied by the customer. At
the time of installation, the receiver antenna input coil
(1Z1%} should be peaked. and the TCXO frequency wr
fraquencies should be edjusted to “net”™ with te system.
See Table 2.

Lither of the following metering devices may be used:
1. A VOM wich a 50 u4 seale; o,

2. A VOM with a 50 uA scale and an RCA CX40
Test Adaprer.

TABLE 2. INITIAL ADJUSTMENTS

Type CX-40 SheA Test Meter Descriplion
Seep of Teet Adagter 133 Pin Cannectigns Input of
Adjusimeni Posltion Puos. | Neg. Adjustment
1 Antenny z B 9 Weaak, on- | Paak 121 for maximum
Peaking frequency | reading. Do not pdjust
Curmier 172 thra 175,
2 Trequency 20t} z 9 Om-Fren- Adjust TOXKO frequency
or (-] ucncy adiueiment for zero
carTicn meading, Repeal 0o
ather ¢ I
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ALIGNMENT

GENERAL

Adjusnnent locations are placarded on the equip-
ment, with the exception of the 6.7 MHz IF board
adjustments in Code B receivers with Noise Chpper, and
the adpistmenls on the Low IFfAudio board. The
locations of these adjustinenis are shown in Figures 3
and 4.

EQUIPMENT REQUIRED
[n addition to the melering deviee required for initial
adjustments, the following tesl equipmenl is recom-

mended for receiver alignment:

IT Signal Generator . ... ... ... Hewlett Packard 606A

RF Signal Generator .. ........ Measuremenls FM560
ilper s sssssg TR 4" lung
Alignment Towsl .. ... .. RCA stock #22B788

(supplied with receiver)

Coax Adapter ... ... .. ... signal generator output
L phonoe plug with 10K

resistor in series
20dB, 50 ohm attenuator .., Mcasurements M342
(For maximum sensitivity adjustmenis-

toavoid effeets of generater leakage)

In addition, if the receiver has u Nuse Clipper, the
follvwing equipment is helpful:

Impulse Noise Generator . .. . . . FErpire Devices, NF-105
Oseilloscope ... ....., ., T — RCA W1.91B
(calibrated for Iv peak-to-peak)

PROCEDURE

Use Table 3. The adjustment of the optional Noise
Clipper w done ufter the recsiver is properly alignad; o
procedure is Listed in step 16 of Table 4,

JI QUTPULT 1371 13T2
b f I

NCISE CLIPPER BOARD 1373

ANZTH8~ I

Figure 1. 6.7 MHz IF Adjustmentls — Receivers with Noisc Clipper




TABLE 3. RECEIVER ALIGNMENT

Step

Adjustment

CX-y
Test

Adapice

Position

50 uA Test Meter Nignal Gengrator

173 Pin Connestions | Frequency | Level
Fos., Meg.

Description of Adjustiment

Preliminary

3 9 A55 kHz Adjusi
+100 11z

Shorl pads E ard F oo the copper side
of the Low 1T/ Andio board or

swing haard vut and shore ping 23 and
11, Reaave 1481 trom 1351, Conngct
high side of dpnal generator through
10K resistor to center pin of 14PL,
low side to shcll and ground. Set
gensrator for meter roading of 1Dua

Low IF

3 9 455 Kz Adjuat
L1100 Hz

Adjust 1471 for maximum. Adjust
gensraior for reading of 14 uA.
Readjust 14Z 1 for maximum, Reduce
ZOTICEATOF VTP E ID Koep mater eading
al 1 uh.

Diserirninatar

3 Y 455 kHz As
+100 Hz Adjuated

Adjust 14242 far maximum, Ty pical
reading is 35 ta 45 ud,

Diserdminator

M oar2-

2 9 455 kHr Asg
1104 He Adjusted

Remove short from pads E and F or ping
23 and 27. Adjust 1423 for D readmy.

6.7 MHz
IF

8 9 6700 Adjust
MVHz

Connect ganerator to 1372 Adjost for
meter reading less than 10 uA, Adjust
13T4 Lotbou vore, 1314 top core, 1311
bottarn care, and 13T1 top core for
peak. Keep meror reading betwean 5 and
10 uA,

6.7 MH:
i

8 Y 6708 As
Mz Adjustad

Adjust 1313 and 1372 for maximum,

Fuffer!
Multiplier

Enwre that TCXO 13 inserled wnd thut
frequency selector swilch (multiple
frequency units) is set ta correct
position, Adjust 1121 for maximum,
1142 lur a dip and 1444 Lor a sight
peak. Tvpical reading is 16 uA.

Buffer!
Multiplier

Be-adjugt 1122 and 1024 for maximum.
Adjust 1023 oz dip and 1022 lur
stight peak, Typical reading i5 32 uA.

Buffer!
Multiplier

Re-adjust 1023 and 1DZ2 for maximum,
T these s little or 0 peak, detuns

1021 slightly and re-adjust 102 3 and
1022, Typical reading is 14 ua.

RF

Carrier 100 v

(¥}
£

Caoniect generator to antenna nput
jack. Locate carrier fraquency by
adjusting generdtar for discrimmaler
zero

ET

4 ] Carrier Adjust

Adjus 121, tZ2, 173,174, 175 sinil
1021 Jor maximum. Reduce penenator
cutput to keep meter reading bekow
10 A,

RF

a 9 Carrier As
Adjusted

Tnsert kIR, 50 ohm pad in RF ioput
lead a5 zlase to antenna jack as pos-
sible, Re-adjust 171, 122, 123, 124,
125 and 1021 for maximum. Keep
meder reading below 10 uA,

6.7 Mllz I’

8 9 Cartier 1-3nv

Conbect generator to antenna jack.
Adjust 13T4 tap core for maximum.

Builer}
Multipbier

7 9 - =

Re-adjust 1023 and 1022
for inaximum,

To complete recedver alignment, perform steps 1 and 2 in Table 2, INTTIAL ADJUSTMENTS

Ninise
Clipper
{optional)

a. Conncet impulse nodse poncretor to antenna jack, Se1 level ta 35 dB above 1 u voltfM Bz,
b. Connect oscillascope t B1A8 point (unctien of R28, R31) an Noise Clipper Board,
< Adjust SEXSITIVITY contrel on Noise Clipper to maximurm gain (fully clockwise),
Megative pulse awtput should appear an the seope DIV emplitnde, 30 u sec. dumtion (approy.).
d. Adjusi SENBITIVITY cunlrel COW uniil the pulse jusl disappears,
¢. Check operation by incicasing generator level to 41 dB. A steady pulse output
should appear on the oseilloscope.




141 1422 1423
ZND IF DISCRIMINATOR CISCRIMINATOR
OUTPUT PRIMARY SECOCNDARY

REMUVE 4 SCREWS TC REMOVE BCARD

BEIETIB- 2
Figure 2. Low 1F/Audiv Board Adjustments

RF MIXER/MULTIPLIER BCARD UNSOLDER MULTIPLE FREQUENCY BOARD

REMOVE 4 SCREWS AND 2 ON, "‘\ REMOVE 4 SCREWS AND 4 ON

PIN BCARD ( % / FIN BOARD
“UNSOLDER

HIGH IF \l BUFFER/MULTIFLIER

REMOVE 4 SCREWS AND S ON/ | REMOVE 4 SCREWS AND 4 ON

PIN BOARD UNSOLDER PIN BOARD

80T B-12

Figure 3. Recelver Board Removal




MAINTENANCE

GENERAL

Code designuboms, ey, CODE A, CODE B, are
rmarked on the receiver chassis, and on each circuil board
and assembly within the recciver, for seralization
purpeses. For example, refer to Figure 8. In the event of
ciremnd refinemenis, the code letrer designation is cor-
respordingly changed to facilitate identiNeation.

Use o 12 voll battery for servicing the unit whenever
possible, If an individual circwt boord is (o be lested
cutside the unit, be sure to use a power supply that is
vollage Tepulaled.

MEASUREMENTS

A 20,000 chms-pervolt VOM (such as the RCA
WV-38A) is adequale for power supply voltage measurc-
ments. An RCA WV98C VTVM (with an RF prube) is
recommended for signal tracing and troublesheoting in

the sipral canrying circoits, Metering of pertinent re-
cever cirevits is provided al the Recsiver Test Socket,
113, A VOM with o 5000 ohm, 50 oA scale should be
used in order to obtain the readings supplied with the
alignment tables and on the schematic diagrams. Meter
g peants ure labeled M1 M2, M3, ete. on the
schematics,

CIRCUIT BOARD REMOVAL PROCEDURE

1. Remove the Low IF/Audio board as shown in
Figure 4.

2. Remove the individual circuit boards as shown in
Figurz 5. Note that the wires between the circuit boards
and the pin boards are solder coomecied. The pin board
must be removed along with the circuit board. Turn the
pin buard to a vertical position after removing the
push-on connectors; then remove bolh pisees from the
battom of the receiver.

/
| ColL =

azzl22 {148-174 MHz)
244076 (132 -1 48 MHz)

122 123

AnETiA-14

CAFAZITOR RING ¥ 121 TUNING SCREW # SFRING NUT DUTPLT TR
242124 242123 242157 M XER/
/ MULTIFLIER
~ 4 /
", ,,
R v
\\. /
\
ANTENNA b -
INPUT "
jpr meme
4033
oL FoaM

- 247158

#* CAPACITOR FRING ARD
TUNING SCREW TORM
2 FLATES OF TUNING
CAPACITOR

IZ4

Figure 4.

Helical Reanuator Assembly
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oUTPUT
10
MIXER/MULT,
BOARD
18| FE, F3 OR F4
TCXO INPUT
FROM
MULT. FREQ,
BOARD
1261
+3v
FROM
LOW IP
AND
AuDIO
BOARD
™
FREQ.
SELECTOR - g 18T, TRIPLER
SWITCH 3 ouTPUT
I =y METERING
MULT. FREG, \_(:' - |
UNITE =i TR
BO2TIIB-IT
COCEA.B ) DARK TONE = SIGNAL PATH
Figure 7. Buffer/Multiplier Board - Top View
—
DUTPUT
= (141 ™
———— mixER/MULT.
BOARD
F2, F3 DR F4 10E}
TCXO INPUT
FRCM
NULT. FREQ.
BOARD
IZEI
+ov
FAOM
Low IF
AND
AURIg
BOARD
™
FREQ.
IST. TRIPLER SELECTOR
ouTPUT SWITCH
METERING 5 s ]
{ '\.—:} ; L MULT. FREQ.
- = I UNITS
BOZTIIB-18
CODEAB ) ) OARK TONE = SIGNAL PATH

Figure 8. Buffer/Multiplier Board - Bottom View
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RS (7]

: 4
{1.®
et

* MOUMTED ON GOPPER SIDE

F3 '\e\a F2
» 2
@Borye T ey

To

F

BUFFER /WULT. BD.
HEI |

Figure 10.

(Yo i P e
AR Rk S
iy S PN Tﬂ
N A S Lo IF
' i Fe
:o O : =I= L) BOARD
e e =AY 10
i et et o a s FREQ.
7T (/ B FA S SELECTOR
\ i ) l ! —- ] WITEH
(-‘[ A LI \u/" : Ed
waTie-w
CODE A DARK TONE = SIGNAL PATH
Figure 9. Multiple Oscillator Board - Top View
[ 2
™
BUFFER/MULT. B0, ==
HE! ‘:5‘
* MOUNTED ON COPPER SIDE
e T
L L
Lo IF ! /
o F : e
BOARD B . @ @ @
1w et ] =
FREQ. — — —_
SELECTOR o PNy T R T
el | e ] { ' )
. T Nt .\‘-.._," FN
_?Rﬂll—!ﬂ
CODE A DARK TONE = SIGNAL PATH

Multiple Oscillator Board - Bottom View



NOTES |

>

INTERCONNECTIONS SHOWN SIMPLIFIED. REFER TO
SYSTEM INSTRUCTION BOOK FOR DETAIL.

JUMPER REMCOYED FOR MULTI-FREQUENCY OPERATION.

DC SUPPLY FPR MIXER |S THROUGH HIGH IF BOARD @

>

FREQ BAND|NC2 B LICI0|0CII] 1C6 [IOCI4 B 15| (DCT
1532-|48MHz 360 pF |8pF | Q.51 pF Z4pF 0.43pF
148-1T4MHz 300pF 16pF |0.47pF 3 pF 0.29pF

>

GAIN MEASUREMENT
3.0uV¥ RF (NPUT WILL PRODUCE IQuA AT (J3 PIN 8.

{RECEIVER TEST SOCKET)

INDICATES +3V COMMON CONNECTION WITHIN A
CIRCUIT BOARD.

INDICATES +12V {FILTERED BATTERY VOLTAGE}
COMMON CONNECTION WITHIN A CIRCUIT BOARD.

B> B>

ALL RESISTORS ARE IN OHMS, tlo% UNLESS
OTHERWISE NOTED.

4LL CAPACITORS ARE IN pF UNLESS OTHERWISE NGTED.

SEMICONDUCTOR TYPES SHOWN ARE FOR EMERGENCY
USE ONLY, USING THESE MAY RESULT IN DEGRADED
SYSTEM PERFORMANCE. ORDER EXACT REPLACEMENT
FROM PARTS LIST.

VOLTAGES SHOWN AS MEASURED WITH RESPECT
TO CHASSIS WITH A 20,000 OHMS-PER-VOLT METER.

]
o} =SOLDER PIN

{{ =PUSH-ON CONNECTOR

DERIVED FROM 3476333 REV 13

|
» N/ |
Y
MULTI-0SC
CONTROL UNIT l P/L 3437548-501
PREFIX 5 PREFIX 12
[ F2 TCXo
3

U
c Lﬁ:

o.cn/l Fs 'rcxo

b=t 11

€3

0.0l F4 Tcxo
F2

i

Ft \t/ > E 1 |

R
L

0.01 W

1 S B

| MULTI-0OSC PIN BOARD
PREFIX 12

T .

T0
LO IF
BOARD

19v})
PIN 13

N3LKL



To
453 KMz,
FILTER

TQ

Low IF 1n

GoRkb LON IF

PIN 13 -BOARD

PIN 4
BOITIIE- 25
CODE A.B.C DARK TOME = SIGMAL PATH
Figure 12, 6.7 MHz IF Board - Top View
INPUT

FROM
MIXER/MULT,

DUTPUT

FILTEM

T
LeW IF
BOARD
PIN 4

ADETIIA-28

CCODE A,B.C

DARK TONE = SIGNAL PATH
Figure 13. 6.7 MHz IF Board - Bottom View
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T0 FROM
4.7 WHz
IF IF

FROM
5.7 MHr

BOARD
J2

™
Low
1.7 MKz IF/AUDIO 6.7 MHE IF/AUDIG
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NECTIQONS SHOWN SIMPLIFIED. REFER TO
NSTRUCTION BOOK FOR DETAIL.

tEMOYED FOR MULTI-FREQUENCY OPERATION.
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ND [HC2 & |IC)o|ucil) ICE [I10CI4 B 15| 10C7
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\SUREMENT
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R TEST SOCKET)

5 +9V COMMON CONNECTION WITHIN A
BOARD.

5 +12¥ {FILTERED BATTERY VOLTAGE)
CONNECTION WITHIN A CIRCUIT BOARD.

STORS ARE [N OHMS, t10% UNLESS
SE NOTED.

ICITORS ARE |IN pF UNLESS OTHERWISE NOTED.

UCTOR TYPES SHOWN ARE FOR EMERSENCY
f. USING THESE MAY RESULT IN DEGRADED
*ERFORMANCE . ORDER EXACT REPLACEMENT
TS LIST.
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51S WITH & 20,0600 OHMS-FPER-VOLT METER.
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OTES:

é\é INDICATES + 9V COMMON CONNECTION WITHIN A CIRCUIT BOARD
E INDICATES + 12V (FILTERED BATTERY V(LTAGE |
*\ COMMON CONNECTION WITHIN A CIRCUIT BOARD.

ALL RESISTORS ARE IN OHMS.% |0 % UNLESS OTHERWISE NOTED.
ALL CAPACITORS ARE IN uFD UNLESS OTHERWISE NOTED.

SEMICONDUCTOR TYPES SHOWN ARE FOR EMERGENCY
USE ONLY. USING THESE MAY RESULT IN
DEGRADED SYSTEM PERFORMANCE.

WHERE TWO VALUES ARE GIVEN FGR TRANSISTOR EMITTER,
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B8y CLIPPING OME OF THE LEADS. THE TONE REJECT FILTER
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N3LKL
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TS = TIGHT SQUELCH

05 = OPEN SQUELCH

GAIN MEASUREMENT [SIGNAL
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ADDENDUM TO 1B-8027266-P

Series 700
Receiver
150 MHz

This document {s published to point out 4 condition whereby damage Lo equipiment

could result.

~ The power ON/OFT switch controls the power to the station however, it does
not remove all DC from the unit. When removing any module or component, the
gystem plug (4972, Trunk Mounted Units - 4P¢, Dash Mounted Units} must be
removed. Failure to pull the system plug before attempting to remave modules or

components could result in damage to the aquipment.

Commercial Electranic Systems Div sicn “c" MObIIe - .
Front and Cooper Streets, Camden, New Jersey, 1) S.A. 0802 Communications

73aMPR N3LKL IB-8027266-PA
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RCA ML1000 Repeater Receiver Bench Test Setup Front Veiw
{Applies to 500 & 700 also)

NC 1J4-8 1J4-5 RCVR (-)Supply and Common Gnd.

HC 1J4-7 1J4-4 RCVR (+)Supply (+13.8V)

1J4-1 (+13.8V) to F+ on Audiao PA
and Pin 12 on Low IF

Connect to BATT.(+)
NOTE: for bench testing

‘f"—— Connect to BATT. (-]}

1J4-2 Audio PA (=)Supply and
Common Gnd.

s for
Testing

(+13.8V) 1J4-11
to TX

Common Gnd. 1J4-12
1J4-3 (+13.8V) Supplv to Z2nd RCVRE

HC 1J4-9 1J4-6 to TRANSHMIT Keying
SQUELCH Spare 1J5-8 1J5-5 RCYR Mute in (+13.8¥)
BCYER Audioc Out{Low) 1J5-7 1J5-4 RCYE Audio Out (High)

\;' M

i0 7 4 1
1J5 YTELLOW
E O ( \ .+1J5—2 COS Output RCVR#1 (+13.8V)
11 8 3 2
To CNTRL TERMNL PNL (6J2)

12 9 b 3
C08 Disable In 1J5-12
(+13.8Y in)
1J5-6 BCVYR-1 Quiet Channel Decoder

Spare 1J5-9 :
Disable {+13.8YV)

Fl or F? Freq. Sel. Common Gnd. 1J6-8 1J6-5 F1 Freq. Sel.
(Activate by Grounding)

TX Audio (Low) Shield 1J6-7 1J6-4 TX Audio (High)

Control Supply 1J6-11
(13.8Y out)

RCVR AUDIO

lJa-2 ZMTE #1 Kevying
(+13.8Y¥ in)

Pwr. Supply

Common Gnd. 1J6-9 1J6-3 Sup. to 5W Audio PA

(+13.8Y)

1J6-6 F2 Freq. Sel NC = No Connection

Activate by Grounding Electronically Drafted

By N3LKL, 4/19/2002



RCA MIL1000 Repeater Receiver Bench Test Setup Rear View
{Applies to 500 & 700 also)

Audio Pwr Amp

$ TTIL
(Rcvr Supply Common Gnd]}ii:gﬁ 1J4-8 (HC)
@ 2 (Audio In)
Test S k
(+13.8V Rcvr Supply) 1J4-4 LJ4=7a 40,y iﬁsnhmpﬁﬁyer
1J4-7h ® X- (Supply Gnd)
(+13.8V Sup. 1J4-1
to F+ on Audio PA .
and Pin 12 Low IF) ® I (Audio FdBk)
@ J (Spkr Hi)
@ F+ (+12V)14Vmax
(Audio PA Sup.
Common Gnd) 1J4-2 &
) 1J4-11 (+13.8¥ Out) 3@ K (Spkr Gnd)
Note: 2J5 Repeat Feving
or Remote

(+13.8V Sup. to 2nd

Revr) 1J4-3 1J4-12 (Common Gnd)

{(Transmt EKeying) 1J4-6 1J4-9 (NC)

RCY¥R—1 HMute In 1J5-1 1J5=-8 Spare
(+13.8Y¥)

RCYR Audio Out {Low)
RCYR Audio Out {(Hi) 1J5-4

= ﬁ 1J5-7

O ‘ O Note: Reserved Wire Colors
1 4 7 10 Black = Ground (Common)
105 YELLOW Red = A+ (+13.8V Sup)

RCVR-1 COS Out p— ./ \
1.15—2—. i
(+13.8V) L — 2 5 g C)11 :] Orange 9V+ (+9.0V Sup)

to Cntrl Termnl Pnli(6J2) . = Pin Connection

03 6 *9 12 (O = No Pin ~ No

Connection

1J5-12 COS Di=able In

(+13.8¥ din)
RC¥E=1 Quiet Channel

Disable In 1J5-6 1J5-9 Spare
(+13.8¥ in)

Fl Freq. Sel. When @ Common 1J6-5

1J6-8 Fl1 or F2 Freq. Sel. Common

(BLUE)

TX Audioc (High) 1J6-4 1J6-7 TX Audio Shield (Low)

XMTR #1 Keving

(+13.8V in) 1J6-2 1J6-11 Control Supply (+13.8V out)

Black

RX Audio
Volume
Control

Sup. to 5W 1J6-3 Red
Audio PA

(+13.8V out)

F2 Freq. Sel. 1Jb6-6 ;JE—BS
wr. Sup.
When @ Common Sy Sl ata

T2 Electronically Drafted

By N3LKL, 4/19/2002
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