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SECTION 1
GENERAL INFORMATION

l-1. INTRODUCTION,

l-2. This Technical Manual comtains installzticon and operzting insTt-uctions,
operzting Princizles, mziztemance proceduTes, and paTts lists fSor Radio
Setr AN/TORC-5(B)XN 2.

l-3. Radic Set AN/URC-5(3)XNzZ is a dizect Teplacement £oT previous versions
of Radio Set AN/URC-§ in all spplicatioms, including independent usage and
employment as paTt cof the comfigumation of the AN/SRC-20 and AN/SRC-21
Samilies of Radio Sets.

led, GEINXERAL DESCRIPTION.

le3. Radio Set AN/URC-$(B)XN2, shown iz Egwe 1-1, is 2 Zully selid-stazte,
tactical UEF zadic designed fo sh..pbocd cr £xed-stazion operation. It
provides foT tTansmission and Tecesption of ampliTude modulated (AM), E-equency
Zodulzzted (P¥), anc tome modulated (2T 1000 Bz) signals om amy of 7000 chammels
spaced 25 IH: zpars in the 22S.0 to 396,875 MH: frequency rmange. Complete
cperatcnal comtoel, in:lud..:xg the selection of 19 presem: chamels, c2n e
exercised cemotely. In addizion, cEirsuicss are .nc:x?c*ued winich permit the
connection of two sets for Two-way IuTomaTic Tetsansmissicn and t=cadband
tcamsxzit and recsive operation.

i=6. Whez employed as paz: of the configurztion of the family of AN/SRC-20

commmications equirment, Radio Set AN/URC-3 (B)XN2I is combined with Racdio

Frequency AmpliZier AM-1365/URC znd Radic Set wnt:al C-3366/SRC. When

employed as part of the AN/SRC-I.1 communicaiicns equipment, Radic Set

AN/URC-5(B)XN2 is combined with Radic Set Conzsol C-3866/SRC only.

1<7. SOUT® DESCRIP™

l-8., Radio Set AN/URC-5(3)XNZ consists c the three basic mizs shown iz

EZgoe 1-2: Radio Recsiver-T-ansmister RT-331/URC-9(B)XNZ (RT Uniz), Power

Sunply PP-Z7CC/URC-5(3)Ne (Power Supply), aud Receiver-Tr iTter Case
CY-2953/URC-5(B) N2 (Case).

1-9, The RT Uni: and the Power Supply ¢ sclide-state devices of medular
comstoucion. Acsess T2 theis modules, adjustaent and test poizts, and

chassis ~eplaceable pETs is gained by ~mmoval Somm the Case. Active

Sit=iTsy is loczted inside the Bodules,BOST.y On Frinted wiTing bogsds whish aTe
acsessible by Temcving the 3ocule covess. The RT Unmit and Power Suoply can

de cperated when Temoved I-ma the (ase Dy using extender cables.

1-10. RT UNIT. The RT Uni: funczioms as 2 —=ple-csmversion, Superheterscyne
Teceiver dusing non-tTansmitTing conditions. Whem the transmitiing comcdii

is aczuated by keying, a series cf /v (TTzmsmis /‘ecz-ve) =elays conver=s the
it 0 a tTansmittes. Frequency synthesizers, employing veliage- '
contsolled escillateTs phase-locked to a crvstal oscil;a::r Teisrence,

stovide stable RF and IF Zrequencies for both tramsmictting and receiving.

l-1
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lell. The RT Umi: operates iz the Z-equency range of 225.0 so 399.575 MHz,
WRizh is covered im 2SkH=z st teps by TO00 chzmmels. Freguency selection is
dstar=ined Uy le desiiicm ef <he THAN SZL swivtsh, wist has 15 sTeset hamnel
pesizions, 2 MANUAL pesizion, and a REMOTS PRESZT posizion. The IS chammel
f.-nqumc:'.n czn de FTmsec :: &y cne i the 7000 availzble chzmmels om a
demcTy &3, accsessille thTough i docT on the £wnt panel. “Yhen thae CHAN

SEL swisch is iz the REMCTE PRESET sositon, chzmmel :imfs—mazion Som resote
ecuipment is accserted. When the CBAN SEL swiszh is inm the MANUAL posiziam,

@y cne o the "000 =harmels can be selected Tsing the MANUDAL FREQUENCY T=XS,
UNITS, aod THOUSANDTHS-TENTHS comtouls oo the Soomt panel. The selecsad
Sammel @md its Lowquency o Esplayed by i combimation ¢f ozt pamel

1-12. The RT Unit provides for axzlitude modulation (AM) oT Z-ecuency
modulzzion (F¥) selestable by the S~mt panel AM-FM swiizk., NeTmal,
sstoansmissicn, CT tone CpeTitisn e select=able by he Z—omt sanel MOUE
switshk, Adjustaent cf the squelch and Idio levels IS accommodzted by the
£ont panel SQUELLE md VOLUIME comt—smls. The sguelch oz de disgbled by 2
Zcomt panel switzh/indicatsT whizh is 3lsc used o idemsify thzt the
squelich is disgbled cT tThat 1 sigmal stotng encugh o disgble the scuelcs is
Teceived. A Deter and associited MELIR switzh v pTovided am the Itom:
panel for zomisoTing significgmt pzTamesess.

1-15. The RT Umit is izterfaced o the Power SuTply and semcte egui
STTugh @ T=aT panel comnectsT. From: panel cIrmecsSTS aTe PTovided for
meophene (MOXZ), headset (EEADSET,, handset and/oT speakess [AUDIC), amd
anzenna [ANT-50C).

leis. PCWER SUPPLY. The Power Supply provides il cperaiizg ve l.zges

sequised oy whe XT Uzmic and 115 velts ac tz the blowes :Icztailed 1 dw
Case. The Power Surply Spevatas ¢z 113 oz 230 vel:s, 30 o S0 Es ac

seleclaile Ty TwC switshes lscate just imside tBe fvomt pamel.  AlD
SPUT amc SuTPuT Lines gt fused wit® ==e fzses accessille Stom 2

4>zt anei
l-13. The Power Scoply ;aue:sc".:‘: contT=ls gPpplicztisn 3f powes

22 Sotk Power Supply amd KT Umis. The sizsus ol Sower z;;;- Toon i
idemeiied 5y the Z=UmT pane. power iadicaTsT. stamsity = tie STomt
Panel laxzs of We ch: Sezply and AT Unis is adjusted by e ==-e'
Swply £omt panel JDMER comzTtl. SpaTe fuses and lamps T sIsTed o
ssceztacles accessitis Somm tte SSont janel of the Zower Scoply.

1-16. GQASZE. The c=ase comtiizs Twe mpITTuents, cne SoT tle XU Unst and
cne T the Powes Suply, Imd the associated iTTerTomnecting 20llng.
ComnectoTs Sor iztetfacng Tt SISy ToweT Ind TemoTe ecTothment iTe
sToVvided 3t the Teas of the lase. A Dlower, Moumted in the o o tle
Powes SuTply commaT muent, Soculates Ioeling i aTTumd tle heat exchanger
Sase md thosugh the Powes Supply cs=mzswdemt. The louversd pores on eash
side c‘ TRe c3se ITe SUOVersd with plites T2 Zake the ecuipment IRersicn-
£ &iag tsansit. Duming cperaticn, the plates i@ detached and T
;oca..ed above the lcouveresd paTTs.

.



117, CReON Naves.

1=18. Table l-l rrovides i —eoss-reference betweez he ¢£Xciil acmen-

claTie and the commom zames established for the components, subassemblles,

md assemblies cf the Radic Set. Figue 1-3 shows tRe =3:icr assembly locacioms
in the RT Uni:. Figuoe 1< shows the =3jcT assembly locaticns iz :he Zower Scppl:

l-18. RESSRENCE DATA.

1-22. Radic Set AN/URC-3(B)INI cesulzs Smm zodiflicgtion of Radio Set
AN/URC-3 o Radis Set AN/URC-S({A). when mdified Z=m Radic Set AN/URC-9,
Radic Set AN/URC-3(B)XIN2 comsists of the AT Umit (TL past =umber JT. 3045-:),
the Power Supply (TL paT= 2mmber DT. 3F1ll-1), and the Case (T. 3=t aumder
ATL 3283-3). When modified foom Radio Set AN/URC-5A, Radio Set AN/URC-S
(B)XN2 comsists sf the KT Uni: (T par: oumber JTo. 5045-3), the Powes Sumply
(T paz< mmbes DTL 331l-l), amd the Case (TL pa=< Suxmber ATL $5238-3).

Radio Set AN/URC-S(ZIXNZ is zamufzcs—ed oy Teledyme Lawisby TTL),
Lawispumg, Texnessee, 3 Evision of Telscyme Indust—ies, Inc. Tadble 1-2
FTovides 3 s~y of the techmical c=amacteTistiss of Radic Set AN/URC-3
(3)xae.

1«31, EQUIPMENT SUPOTTED,

~e2. Egizment supplied is pazt of the Radio Set is
liszed in table l-3.

1-23, EOUIPMENT REQUIRED 3UT NCT SUPPLISD,

l-24., CEgquipment Tequired, but not suprlied, for the Radis
Set IS listec iz z3ble 1-d.

1-28. FIZID AND FACTORY C3ANGZS.

1-28. Effpczive as o the daze of this tscimical zanmual, thewe Z3ve Seen
3¢ Zeld o ZactaTy c=anges 2 e Radio Set. Field amd/sr factITy caanges
Zade STSsequent It the subliczticn of this techmiczal 23mial ave D Se

Listed in Table 1-3.



TeG.2 lel., liomenclazrre-lommen Name Cooss Refecence

| REF !
| DES ! NOMENCLATIRE | COMMON NAME
; | Radio Ser AN/URC-$(B1XN: | Ragic Ser.
] | _Recsiver-Tommsmtier RT-331/URC-3(BIXNT __RT Oni=
| RF ; RF Exescer
PMD Mocela
1sT ané 2nd I Mocule

¥ Ammlifie> znd Dempdnlizess Assempbly

LALAS Relay-Filte> Assemsly

FTont rane. sssemplv

e ——
| : 1 2 6
W

Brcachanc Sicetone ADD . S e> Assem=t

el

LAlAS ANCSC ARD I lleT Assembly later Moacdu'le
“ALAS | Low Pass-8gnc Pass FlltET Asse@mbly i LP-dP rillzar Mocule
L sAALl | N lMewd | Modelseaw Madela
ALALL | M3 Frame sssemply | Mgis Feame
| LAiAls | F-SOUENCY SelectoT ASSeTDLY " Frecuency Se.ec=IT
AlALS | UiSectiona. (Supler Assemciv SiTectiomal Counles
ALALd | Not Usec
LALALS | Not Usec
|

CelVer-  ~aNSM- =8> .ase ov-2955/URC=23) Ne Case
LAS | Power Supptly PP-l702/URC-5(3) XNa Power Surely

ASAL | <5.5V SUDD.Y ASSeaD.y

—rr

Mulss=.e Yoloage Su=v

.7 ASSemEly

l=é
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Tesmmi gl Chizsacsemstics

SSARACTIRISTIC
- mtee tow

SPECTFICATION

=.0 == 35.57% M

TO0C a=tomzT-=31ly selecsad =zmmels
spacec C.035 ME= gpa~=. |

1S FTesez cChammels zvzilitle om local ST
seacte o=, plus mamuzl Ssesusncy
selec==cn o local cmmT==l

b
o0 32 29,575 MEz =nvesmac 2 3.0 MEs

P4
By injec=ion signas 23 3.0 T2 JL.3TT s
=

For VO's (290.0 =3 250.0 M=, 250.0 =9
40.0 M=, 320.0 =3 370.0 Mas, snd 20 =3
S.573 MEz) shase-.ccked Iz 1.3 E=
CYSeal 03Cii_3TcT SeEeTEnce SiZnal.

EX
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Technical CTharacseristicss Can'zT)

SHARACTERISTIC

Receiver:

s-1

Moaulzzion
Inpur Iz=pecancee

Sensizivizy

Seleczivicy
feai=d IF bzndwidsh)

IzTeT3edizte
Foeguencies

Aszomazic Volcme

o, . B

Frecuency Respomse:

Ner=a.
(AM ST )

3r=adband
(AM eT =)

ARgic JisTsr—on

Squelca:

cTsrle=cImIvession supeTagTIToCyRe, Wil
s.g=al-plus-ncise o 3cise IOT casTheaT-
acIuaTeE squelch

Amzlitude ¢T Z-eguency zoguiation

50 Chms

Su¥ oz less Sz 10 dB signal-plius-
ncise = noise TaTio

80 kB2 maimm 3T 5 43 gT= o=on
1530 k&¥:z maximm 2T 80 22 zT= c=aon

e T 20.0 25 5,578 ME: (vamzhle)
228 IF: 3.0 MEs (Eixed)
322 IF: 300 ks (£xed)

Audic cutput comswant witkinl 4B I
10 gV <o C.25V wizh 100 uV mocuizted 30%
2T 1000 = amc 10 3N audis cuttut level
is celfesence

300 B=: T3 &3, 300 ==: 3 43

48, 3300 82: 321 &3

Wighin o3 c8 gt 10C 252 22 -7 2B 2t
< -

d8 sigma.-plus-ncise == acise szl

wh

3 gV cammier lavel




Table le:

Technizal Cazmactewistiss (Com'e)

THARACTERISTIC
e - -— - - -—w-

SPECCFICATION

samsxTitier:
- e

Power Jutsuz

Eroadband Siiezcne

Spnicus Raciation

Tydes cf Exissicn

- - o

i3 4
- - e

W =—-phone

e—amsmossion

Remcte

selizy

.

Duzy Cycle

16 W mnsamm imes S0 onm -essstive lcad

AmpliTuge or Z-eguemcy zoculaTion

Within +3 3 Ssom 300 = 3300 =,
1000 E= seference

300 B=: Q0 Tz -3 48
100 B2: 0 43
10 kB=: -1 .43

Less thgn T.3% gt 3 4B seiow 80% moc:laniom

178 =W, 300 == 3000 H: into 500 omms

1l spwmious Tagdiztisn suppTessed O

60 dB below cas=ier leve! Izom 245.0

to 330.0 MEzs, QOn zmy S-ecuency cusside
tRis sznge, 2ot 3ETE han Cne SPLTLIUS
TadizTion whica T Se 3T least 30 &
below cgz==ieT

Radis teslephcme (A3 or 73]

one (A2 o= FI)

.08 vV, 82 cims
0.2 V

.33 V peak-to-peak

10mi, 300 < 3S00 2=, Z=om <00 omm
seceiver udis sutpe:

10 =W, 300 <o 3500 Hz, Z==m :CC zam
Seceiver audios sutput

Withia <3 dB Zom 300 =2 350C &2,
1000 Hz reference

Conzingous coznsmission with 30% aodulasion

> -

3T =83 O




Tacle l-Z.

Tecamizal Caa—acsteristic

r=- A
(Can'z,

SPECTF ICATION

Seizz=y PoweT:

Vel

Cperzting Z=vissnment:

Te=periT® -

Tage

SmsTrTion

Bmidicy

L
3C

Up <2

=s ~s5°¢C

9SS Telztivve

115 oz 50 Vag, 50/680 Bz single zhase
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Table -4, Egquipaent Regquised Jut Not Supplied

m’; NOMENCLATURE REQUIRED
EUIP NAME | DESicoeas S0 s
b Hsadset NT=49985-A Local CpeTzzion
and .
1 Microphone ¥=53/0 Local Operatics
ez
1 Handset B-51/U lacz! Opezzziem
1 Radio AN/URS 43 Radis <-squency
Fresquancy and wgtTage check
izsTagter AR/URM/ 120
1 Beczommic AN/USH=-116 Velzage check
Mzizingter
1 Blgceommic AN/USN=143 Volzage =heck
Yeloaeter
l Signal AN/USM=25 Signal generazics
GengTao? and far checking
l AN/ USH=dd
1 Mudio AX/ORM- 127 Sigemal generziicon
Osecillazor £or checking
i Dammy load QA-§L/U Antemnz termimstis:
1 mlziagesr AN/ PSiad Tooub leshocting
1 Fesquency AN/USM-207 Teoubleshooting and
Coamzer alipgment
1 Cable S T288=T ReTozsmission
Assezbly
d Catle S-T280/0 Mgizzenancs
Assemily
l Cabie S-7300/T Mzizzanancs
Assembly
1 Cabie S-4821/0 Reizy Oniz
Asssmbly Sxzension
1 Test Adzprer l MZ-947 /URC -2 Gene=al Testing
1 Spec=un MP141C Tronbieshooting
Apalyser and aligrnment
b Birsctiomal HP 774D Troubleshooting
Coupier and alignment
1 Cryszal T1A Troubdleshooting
Detecor and aligrment




Table 1-3. Field and Faczory Changes

NOMENCLATURE

DESQRIFPTION




SECTION 2
QPERATION

Z-1. INTRODUCTION.

2-2. This section contains the operating instructions for Radio Set
AN/URC-9(B)XN2. This information is presented in tabular form and

consists of operating controls, indicators, and connectors; equirment
turn-on, operating and tuzm-off procedures; and Operator maintenance.

2-3. CONTROLS, INDICATORS AND CONNECTORS

2-4. Controls and indicators used in operating the Radioc Set aTe
listed in table 2-1 znd shown in Higures 2.1 <through 2-3.

2-5. QOPERATING PROCZDURES.

2-6. Operating procedures for the Radio Set are given in table 2-2.
These procedures zre divided intc the zreas of turn-on, basic operation
check, full operation check, modes of cperation, operztion under inter-
fering conditions, tizn-off and emergency tuxn-off procedures. Zach of
these zreas are titled in table 2-2 and are described in the following
Baragraphs.

NOTE

To ensure proper Radio Set cperatien,

the opersztor must read and thoroughly
understand all instructions and

associated descripticn befores accomplishing
procedures.

2-7. TURN-ON PROCEDURE. Table 2-2, part 1, comtains the Radio Set
turn-on procedure. This procedure assumes that the Radio Set is
Troperly comnected =0 all external eguipment.

2-8. BASIC OPERATION CHECX. Table 2-2, part 2, contains the procedure to
accomplish an abbrevizted check of the Radio Set performance. This basic
operaticn check reguires no tools or test eguipment.

2-9. FULL OPERATION CRECX. Table 2-2, paxrt 3, contains the procedure o
accomplish a full check of the Radic Set performance. This full operation
check requires the tocls anc test equipment listed in table 2-3.

<-10. MODES OF OPERATION. Table 2-2, part 4, contains instructions for
adjusting the Radio Set ¢ cbtain the desired mode cf operation.

2-11. CPERATION UNDER INTEZRFZRING CONDITIONS. Table 2-2, part 5, contains

proceduTes to aid in reducing the effects of conditions which izcerfere
with Radio Set operatiom.

2-1



2-12. TURN-OFF PROCEDURE. Table 2-2, part 6, contains the procedure
normally used to turn off the Radio Set.

2-13. EMERGENCY TURN-OFF PROCZEDURE, Takle 2-2, par:t 7, contains the
procedure for tuzning off the Radio Set if an emergency condition occurs.

2-14. QPERATOR MAINTENANCE.

2-15. Operatcr maintenance is limited tc fuse gnd indicator lamp
replacement, and generzl cleznliness of the Radio Set. See table 2-1
and figures 2-1 and 2-3 for f-ont panel fuse and indicator lamp
locations. Remove grease, dirz, or cil with ethyl alcohel: The best
commercial 99 per cemt pure (by volume) grade of iscpropyl alcohol is
acceptable. (lean with lintless cloth.



Table 2-1.

Radio Set Controls, Indicators, and CommecioTs

UNIT

DEVICE

FUNCTION

Power Supply
Figure 2-1)

l-Power OFF switch
2-POWER indiczcor

3-DIMMER control

4-Fuse block

SeFuse block

6-SPARE FUSES
Teceptacle

7<-SPARES FUSES
AND LAMPS

Teceptacle

Comtrols application of
input power

Indicates status of
application of imput
power

Adjusts itensity of
RT Unit f-ont pamel
- SIS

Contains following slow=
blow fuses used to promst
AC cizcuitry:
Main AC: 115V 5A Zfuse
or
230V 3A fuse
T1 PR1: 115V 3A fuse
or
230V 1-3A £
115V 1-sA g:
or
230V 3/4A fuse
1A Zfuse

T2 PR1:

Spare:

Contains following slowe
blow fuses used to PTUTECT
crouiTTy:

15A fuse

26.5V:

+12V: 1A Zuse

-12V: 1A fuse i

-20V: 1A fose |
Provides stcrage for two
S AMP, two | AMP, and one

S AMP fuses,

Provides storage foT cnme
1 AMP, one l-k AMP, one
3/4 AMP, and ome 13 AMP ,
fuses, and for LAMPS 3
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Table 2-1. Radio Set Caontzols, Indicators, and Commecters (con':)
UNIT DEVICE FUNCTION
Power Supply l-Input power selector Select proper inpu:
(Figure 2-2) itch circuitsy for 1llSVac
or 230 Vac
RT Unit 1-CHAN SEL switzch A Zl-pesition switch

(Figure 2-3)

2-MANUAL FREQUENCY
switches

a-TENS switch

b=UNITS switch

C-TENTHS switch

d=-THOUSANDTHS
switch

S-Channel indicator

4-Frequency indicztor
a-tens indiczror
b-units indicator
c-tenths indicator
d-thousandths
indicztor

wizh the following
positions:
REMOTE PRESET: Transfers
contrel to
Temote
devices
1 through 19: Selects. preset
chammels
MANUAL: Transfers f{rsguency
selection to MANUAL
FREQUENCY switches

Select operating frequency
when CHAN SEL switch is in
MANUAL position

Selects first Two digits
Selects third digit
Selects fourth digit
Selects £ifth and sixth
digits

Indicates preset chammel in

use or manual Irequency (M)
funczion

Indicates freguency in use
Indicgzes first two digits
Indicates third digit
Indicates fourth digit
Indicates £ifth and sixzth
digits (LED dispiay)
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Table 2-1. Radio Set Contrels, Indicators, and Commecters (con':

UNIT

DEVICE

FUNCTIONS

S-Squelch disable
switch/indicator

6-SQUELCH control

7-VOLUME control

8-AM-FM switch

S-MODE switch

Disables squelch when
pressed (inoperitive
when CHAN SEL switch
position) and indicates
squelch disable or
signal strong encugh
tc opeTzte squelch

Conrsols the ability

to Teceive weak signals
by establishing minimm
signal strength Tequired
o operate receiver. In
OFF position, squelch is
disabled and receiver
sensivity is maximum. At
pximm (fully clockwise)
position, 100 uv signal
required to operate sguelch.
Control is disabled when
CHAN SEL switch in REMOTE
PRESET position,

Adjusts audio level to
local speaker or handset.

SelecTs amplitude modulation
(A9 or freguency modulazi
(PM) ovperaticn Zcr Teceive
and transmic.

Selects following modes cof
operation:
NOR: Normal operation
RETRANS: Automatic
Telaying operztiom
TONE: Modulates car—ier
with comstant 1000H:z




Table 2-1. Radio Set Controls, Indicztors, and Commectors (con't)

UNIT ’ DEVICE FUNCTION
l10-Meter and METER Meter monitors any ome
switch cf the following 11

perameters selected
by the METER switch:
S METZR: strength of
received signal
SWR : Reflected RF
power
PWR ; RF power ocutput
$ MOD : Modulator output
RCVR TEST: Receiver self-
test selection
(no indication)
PAlcc : Power amplifier

cxzTemt
1 RCVR LINE
LEVEL : Cutput audio
voltage

-12Y : «l12Vdc voltage
+26,5v : +25,5Vic voltage
+20v ; +20Vdc voltage
+12vy T +12Vdc voltage

11-ANT-502 - ~ Coaxial (30 ohm BNC)
commector connection to cable inter-
facing antemna

12-MIXE commec:tor Phone jack commection to
czrbon microphone

13-HEADSET Phone jack commection o

comnector headset
|

14-AUDIO commeczor 5 Muolti-conductor comneczion
to handset (parallel
cOoTmectoTs)

15-LAMP Holder Contains lamps illumingei

chamme!l and freguency
indicators (3 and 4)

16=Chamnel assigmment Identifies frequencies
placard assigned to preset channels
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Table 2-1. Radio Set Comtwols, Indicators, and Commec:ors (con':)

UNIT

DEVICE

FUNCTIONS

S-Squelch disable
switch/indicator

6-SQUELCH control

7-VOLIME control

8-AM-TM switch

S-MODE switch

Disables squelch when
Pressed (inoperative
when CHAN SEL switch
in REMOTE PRESET
position) and indicaces
squelch disable or
signal stTong encugh
TO opeTate squelch

Cont—ols the abilicty

to receive weak signals
by establishing minimm
signal strength required
<o operate rTeceiver. In
CFF position, squelch is
disabled anc receiver
sensivity is maximum., At
seimm (fully clockwise)
position, 100 uv signal
required to operate sguelch.
Control is disabled when
CHAN SEL switch in REMCTE
PRESET positionm.

Adjusts audio level to
local speaker or handset.

Selects amplitude modulation
(A or freguency modulati
(M) operation Zor receive
and transmic.

Selects following modes of
operztion:
NOR: Normal operation
RETRANS : Automatic
Telaying operzzi
TONE: Modulates carTierT
with comnstant 1000H:




Table 2-1. Radio Set Controls, Indicztors, and Commectors (con't)

UNIT

DEVICE

FUNCTION

10-Meter and METER
switch

11-ANT-50Q
ccmnector

12-MIXE commector
13-HEADSET

comector

14-AUDI0O comnector

15-LAMP Holger

16=Chamnel assigmment
placard

Meter monitoTs any one
of the following 11
perameters selected
by the METER switch:
S METZR: strength of
Teceived signal
SWR : Reflected RF
power
PWR ; RF power ocutput
$ MOD : Modulator ocutput
RCVR TEST: Recsiver self-
test selecTion
(no indication)
PAlcc : Power amplifier

c=Tent
RCVR LINE
LEVEL : Cutpur audio
voltage

<12V : «l12Vdc voltage
+26 S5y : +26,5Vdc voltage
+20v  : +20Vic voltage
+12y T «12Vdc voltage

Coaxial (30 ohm BNC)
conmection to cable inter-
facing antemna

Phone jack commection to
carbon micTophone

Phone jack commection to
headset

Molti-conductor comnection
to handset (parallel
connectors)

Contains lamps illuxmingting

chamme! and I-e=guency
indicaters (S and 6

Identifies freguencies
assigned o preset channels

=SSR,
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Figure 2-1. Power Supply ComtTol, Indicator, and Connector Locatioms
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Zable 2-2.

Operating Procsdurss

=

SETTINGS AKD INSTRUCTIONS

|

INDICATIONS

Pz 1 - Turp=O0n Procedure

1

Check cabling agzinst appropriacs
czbling diagrams

‘Casck fsr proper primxTy veliage
speration and proper fusing; fuses
sTe loczted o froe: panel of the
Power Supply wvich ctztings msTked
adiacent to fuse holders.

Tha Radic Set is suppliad vteady for
1 S=wvolz, S0/60 Bz opevztion. If
Z30=vcl: cperzticn is resguired, slide
out Pover Supply Zrom Racio Se: and sat
- suitches S1SCl and S1502 =0 2J30=wel:
pogition. 32aturz Power Scpply 2o
oormal position iz Case. On frome
penel of the Power Scpply, change MAIN
y T2 PRI, snd T2 PRI fnses o those
witk 230=vol:z ratings (fuses for 230-
vol: operatiocn are iz spare fuse holders)

Check that sir vent covers on sides of
the Radio Set grs in operzting pesitiom.
2t is, make surs %Rt covers zre de-
tached from louvered parss and relocatad
sbove louversd perss.

Set power swiichk oz ITotat panel of Power
Sapply 25 on pesizion.

Power Supply front panel POWER
indicatsr {lluminztes

Qack Radio Set supply voltages by
setting METIR swiZ:zh on Sfromt panel
of XT Omiz oo =12V, +26.5V, +20V and
+12V positiocn.

Metar indicaticn saszr csnter

IATE 32 all METIR swiich pogizions |

2 = lagic Operazticn Check

'J

2 Set METIR switch en froue panel of XT Meter varies with strangth of
) Oniz 2o § METER pogizioe racgived zignal with handset nmot
keyed snd indicates fzr lef: wich
handset xeyed
3 Set METZER switch on froat psnel of Meter indicztes oo left wizh
T Umit to SER positisa handset ksyed and fzrcher to lef:

vizh handset not keved

Meter indicates nexr csnter vith

‘handset keyed and far lef: with

handset not .kayed i
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Table 2-2. Operating Procsdurss.(Cos't)

]

SITTINGS AND INSTROCTIONS

IMDICATIONS

S

Sat METEX switch omn frzont panel
af KT Uniz to 2D positiom

Mpger indicatas near center

wizh modulation zpplied and far lefs

wizh sodulztism not applied.

Meter indiczctes slightly negative

(beyond lef: end of scale) and sudio

tons i3 present iz handset

Mater izdicstes near csnter
with hancdset keyed and far
left with handsel oot keyad

Metgr indicztes nagT cantsr with
sodulzted Tecmived signmal gnd far
left without modulatad Teceived

signal

3 = Pull Operztion Check

Exgure Pxr: 1 - Tura=Omn Procsdure
has beex accomplished

Pezlora £l operzticn tests
peT seciom 6

£

eorrelating with resul:ts
ting aftes install-

|

é - Modes of Operszion

Normal Mode: Set MUDE swisch
oz front panel cf XT Unis =
SOR

Retransxmic Mode: Set MUODE swizsh
o front panal cf XT Omit oo
RETRANS

“

Tone-Mode: Set MODE swizeh om
{rout panel of XT Unic oo TOMZ

Congtant 1000 Bz modulazion

Plain Mode: Set FLAIN - ZROADBAND

switeh on raar =f Radic Set 2o PLAIX

Direc: operacion

Broadband Mode: Set PLAIN - BROAD-
BAKD switch on rear of Radio Set
to BROADBAND

Indirec: opecatiom

Mxplitude Modulicion Mode: Sat
AM=TM guwiszh ou fromnt panal of

- IT Unit o AM

smplizode sodulation operation

MWMQ: Set
A=TM gwizch on fromt panel of
2 Onit to ™

Pragquency modulatiss operation

dell




‘Table 2-2.

Operating Proceduras (Com':2)

SITTINGS AND INSTRUCTIONS

IXDICATIONS

S = Operatics Under Izcerfecing Conditioms

Yor vesk amplicude modulsced (AX))
. signals vith noisy comdicions, disable
squelch by setTing SQUELZE comcrol
oo fTomt panel of IT Uei: 2o QOFF

posiZion

Yor weak smplisude modulacad (AM)
sigoals vith acisy condizions, change %o
frequency sodulation (Fi!) cperzsiocn

. by secTing AM-PM swisch on from: panel
af T Omi: 2o ™™ poxiciom

Yor &ifficulziss of ocperating iz amy
‘sode en ons ITeguency, change opersting
Sriquency

.
ad-——-. — e~

Set power switzh oo Sromt panel of
Power Supply to OFY posicsion

Set METIR switch oz Irool panel of
T Uniz 2o =12V, +26.5V, +20V and
<12V posizious

Parz

7 = Eserge=cy Tura=0ff Procsdurs

i

Sans a3 Part £ - Turp=QfZ Procscure

=12




SECTION 3

FUNCTIONAL "ESCRIPTION

3=1. OVERALL FUNCTIONAL DESCRITTION.

3=2. Radio Set AN/URC-5(2)XQ2 %8 & shipboard uni: designed to operate iz
the ultra-high-frequency (UEF) range. The Radio Set is a transceiver cap-
able of altermztely transmizting and receiving amplitude modulated or
£requency mocdulated telepbone signals inm the 225.000 to 399.975 MEz frequency
range. This range is coversd iz 25 kEz steps by 700C charmels. The mizimum
carrier cutput is 16 watts with & modulation capability of 80 percemt in
amplizude modulation (AM) and 5.6 kBz deviation in frequency modulation (EM).

3=3. The Radioc Set may be used in the normal, reccansmit, tone or broadband
cperaticnal modes. The actual mode is selected by the MODE switzh located
on the fronmt panel, and the PLATN-BROADRBARD SWITCE located at the rexr of
the radic case. The selection of either 4 or T signals is dome by a
switzh on the fromt panel. The basic dlock diagram, figure 3=1, illustrates
izputs and cutputs which, effectively, Trepresent the over-all function

of che Radio Set. _

Figure 3-1. Radio Set AN/URC-9(3)IN2 Basic Block Diagram

3-1



3=4, NORMAL MODE. The normzl mode is selected by the MODE swizch in the
NOR position and the PLATN-BROADBAND switch gt PLAIN. Operation is the same
for either AM or ™ providing that other umics being communicated with zre
using the same type of modulatiom.

3=5. Unless the Radio Set is specifically keyed to transmit by the local
microphone or handse:, it will fumesion in the receive condition with received
andic present in the local headset and the local handset. Sguelck control is
2vzilable at the front panel with the CHAN SZI switch either at MARUAL ot

any of the 12 present fregquency positions. ZIither signal-plus-noise o noise
or casTier squelch is gvalilable with the actual change made via a wire link in
the sundio smplifier.

3=6. Whez the microphone cr handset press-to-talk switch is actunated, the
Radio Set is keved to transmit. The transmirzted audio is available iz the
local beadsec.

3=7. RETRANSMIT MODE. When the Radic Set is comnected with another
AN/URC-S Radio Se: automatic relaying is selected by setting the MUDE switches
cf both uniss at RETRARS which glsc automatically provides carrier squelch

operation.

3=8. Iz this mode, the Radic Sets automatically relay signals in either
dirsccion: Both Radic Sets cperate as Tecelvers tatil cne cf the sets receives
a signal strong encugh o cperate the carrier-contrelled squelch cireuit.

2=5. The squelch circuit of the receiving set keys the remaining set oo
tTansgmis, and the zudio of the receiving set is applied to the transmi:

sudic input of the transmictting set. During this interval, a ncrmal sudic
signal is presez: iz the headset c¢f the receiving radioc set, and a sidetonme
-audio signmal is heard iz the headset cf the transmitting set. Whez the signal
is oo longer present, the transmitling sat returas to the receive comditionm.

3=10. Whex the mizwophone press-to-talk switch of either Radio Set is pressed,
both radios sxe keyed to tTansmit and the microphone audic signal is spplied
to beth Radio Sets for simulsanecus (duplax) t-ansmissiom.

@
3=11. TONE MODE. Wich che MODE swiczzh cm Racic Se:z AN/URC-9(B)XIX2 iz the
TORE positicn, a 1000 Ez (1kBz) tome oscillater is compeczed iz place of
the acrmal miccuphone cizzuis. Keying the transmizzaer rasulss in the emissiot
cf a czxrrier modulacted 3t 1000 Ez. A 1000 B2 tome will be heszd in the hesdset,
and the percent ¢f modulation indiczted om the front panel meter iz the I
MOD posizion should be midscale.

J=12. BROADBAND MODE. mnmhndnde.ssuccadbv.hezum-m
swizch iz the BROADBAND positicn. Irocadband coperation is sgimilar o normal

cpezation witk the following exceptions:

(a) The sguelch fimeczion is not performed by the Radio Set, amd Radio
Set audio gignals are routed tiroughk the broadband equipment.

(b) Normal sidetome is replaced by sidetone from the broadband eguip-
ment, &nd the brosdband sidetone is amplified in the Radic Se: in the 5roadband
sidetone amplifier.
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(¢) The amplified broadband audio is applied from the broadband sidetome

amplifier to the headsecs.

(d) During twansxit, the microphonme signal is applied to the broadband
eguipment, and the output of the broadband equipment is applied to the audio
amplifier. Iz tmrn, the ocutput of the andio amplifier is tramsmizted in the
same mzuner as the normal mode transmittad signal.

3=13. CHANNEL SELECTION. Local chzmmel seleczion is accomplished by the

CEAR SIL switch on the STocnt pgnel of the AN/URC-9(2)XX2 Radio Set. KNineteen
‘charmel frequencies iTe pPreset on the lS-charnel memcry drum which is accessible
through & door iz the Iront panel cf the XT Uni:z. When the CEAN SEL swizch

is iz the MANUAL position, the freguency of operaticn is controlled by che

MANUAL FREQUENCY TERS, UKITS, AND TENTES-ZEOUSANDTES guitches oz the fromnt panel

of the RT Urniz. When the CHAN SIL switch is in the REMDTE PRESET pesitionm,

channel imformation is received from Radic Set Comtrsl C-2383/URC-S. When

the Radio Set is used as part of an AN/SRC-20 or AN/SRC-I! commmication egquipment,
REMOTZ PRESET charmel information is received £rom Radio Set Comtrol (-3866/SRC.

3=l4. RECEIVE FUNCTION SIGRAL PATE.

3-15. The receive function signal path for Radio Set AN/URC-9(3)XN2 is shown
iz the simplified block diagram cf figure 3-2. -

3=16. During normal receive operation, the 225.000 to 399.975 MH: signal from

the antennz passes through & directionxi-coupier of -theRadic—Ser-to—the EF Zxciter.
The signal is explified in this circuir and mixed with a freguency in the 200 2o
570 MEz range (injectad by the UEF Frequency Synthesizer) to produce a .difference
Zrequency iz the 20.000 to 29.575 MHz range.

3=17. The difference frequency is amplifies iz the IT Amplifier and Symnthesizer
.and thes mixed iz that circuit wiztd a self-coutiined fregquency source that
appears in the 23.000 to 32.S75 Mi: frequency range. The subsequent difference
frequency of 3.000 Mi: is £iltered and mixed with a 2.500 MHz signal to produce a
500 kBz cuctput sigmal.

3=18. The 500 kEz ocurpuz from the IF Amplifier and Synthesizer is appliad

through a 500 kBz fllcer oo the IF Amplifier and Demodulstor. The signal is
democulated, passed thirough a noise limiter, amplified again and applied o0

the Audio Amplifier. The andioc signal is smplified and fed to the headset

or speakers. 32rcadband audio signals are routaed divectly from the demodulatsr to the
EROADEAND commector without noise lim?zing,

=18, TRANSMIT FURCTION SIGNAL BATE

3=20. The transmit fumciion signal path for Radic Set AN/URC-S(E)XN2 is shown
in the simplified block diagzam of figure 3=3. ‘

32l. During normal transwi: operatism, signals from the microphome input on the
front panel are amplified by the Audic Amplifier and them coupled to the IF Amplifier
and Synthesgizer.

3>22. The I? smplifier and Synthesizer produces a signal iz the 20.000 2o

29.975 MEz ramge. frequency modulstion is selected, the modulaction gignal is
applied 2o the cuzput of the IF Amplifier and Synthesizer. When amplizude
sodulition is selected, both the audic and RF signals are coupled to the EF
Exciter.

33



wnidujQ Yo01g uogIdUNG BAIDAY  °*z-f eandyy

Qd

e
: ) «lumuﬂm
ﬁ_ CorpEE
r.&

_ =

li—

"?"%'*,

. =y
b o e |t e e T




WRIBB () YOO HOEIOUN| JjuSUBAY

‘c-f o

T—Hé

atE imtl

IIIII

- ¢ ‘ : Mw.— lazeﬂ%fd%
~ : | .
_JM.._*T.H ...".....T..... =y m_bl.__lﬂ._ hnq.......vk.m. 1= | | y
m 4 i _ Lmjmnn..ﬂ u.“mahvﬁw_ Mad:m.nmu = % !aﬁ.wwut.
u“ﬂsﬂﬁ. v | r = m o | urlﬂ..hrdn..




3=23. ter passing through the AM modulstor, the 20.000 to 29.973 MEz signal
is mixed wich g signal iz the range of 200 to 370 MEz to produce a suz fregquency
af 225.00 oo 399.575 MBz. This signal is amplified tc 2 level of approximately
20 watts and coupled to the antemna commecsoT via 2 low-pass fllter, antemmna
relay, and directiomal coupler.

3=24. EHF EXCITER ASSEMBLY.

3=25. The EF Exciter Assembly, shown in figure 3=4 comtzins a Tuned Amplifier
Assembly and an EF Modulator Prinred Wiring Assembly. The Tuned Amplifier
Assextly consists of three transisteor amplifiers coupled by varactor tuned
circuizs. Tha EF Modulator Printed Wizing Assembly contains a2 transxmit mixer
and a receive mizer with diode switching circuits for routing the sigmals. It
also comtains the AM audic modulator and an IF pre—amplifier szage.

3-26. TUNED AMPLITIER ASSEMELY. The Tumed Amplifier Assextly, shown iz figure 3-5,
is used in beth receive and tTUanszit modes. The sigoal path is idemtical in

both modes, with signal levels being grester iz tTansxit. The amplifier tuming
range is from 225 MBz o 400 MBz, with varactor diodes CR1I, CR2, CE3 and R4
scting as the tuming elements. The toming voltage ¢f 3 to 18V is supplied by

the Curveshaper Printed Wiring Assembly.

. RF gigmal enters tramsister Ql via tuned gircuit L4, LS, C1 and (RO
?;g :hcr:.‘.: uoduh‘:n:: Printed Wiring Assembly. This stage amplifies the level scme
é db. Mscign;listhafd:n@mw;h7.ﬂ2ndm. Q2 also amplifies the

signal some 6db and feeds it to transiszor Q2 for an overall gain of 18 db by the
total amplifier. The cutput of Q3 is fed o 110, 111, Cl4, CR4 txmed circuit and

back to the EF Modulartor Printed Wiring Assembly.

3=-28. EF MODULATOR PRINTEID WIRIRG ASSEMELY., The RF Modulasor Princad Wizing
Assembly, shown iz figuce 3-6, has both Teceive and tTamsmit signals present.

3=29. The receive sigmal enters the EF Modulacor Printed Wizing Assembly at C2 from the
antexna relzy. The signal then is fed to the Tuned Amplifier Assembly via piz

dicde switzh CE3. Once amplified, the signal -efurns i the RF Modulazor Prizced Wiring
Assembly and is fed into the receive mixzer (A2) via CR6 and C18. Bere i is

mixed witk the local UEF oscillator signal to produce the IT signal. Af:ser

flltering by 13, 14 and C22 the gignal is fed = Q2 Tomnsistor, where the level

is amplified Zgr use by the IT Amplifier znd Synthesicer Assembly.

3=30. The transmir signal exters the EF Modulstor Printed Wiring Assembly

at 71 transformer as an EF freguency signal. The signal is them fed to amplictude
sodulator Q1 where <the cransmic sudic is combined with the signal t2 producs

& AM wave fcrz. The passive low pass Silzer 11, 12, 15, L7, C°, 29, C30 and

C34 then filzers ocut the uowanted spurious modulition. Once filtered the signal

is mixed, iz the mixer (Al) with the local UEF oscillactor signal to produce

the proper frequency signal for tTansmission. Then the signal is fed to the

Tuned Amplifier Assembly via pin diode swizch CR4. The signal reenters the

RF Modulator Prizted Wiring Assemtly and is routed through pin diode CRS and C26
and fed out again to the Broadband RF Amplifier Curveshaper Printed Wiring Assemcly.

3=31. TEROADBARD AMPLITIIR ASSEMELY. The Broadband Amplifier Assambly, shown i figure
37, consists of a two stage tTansistor mmplifier with sm overall gaim of 14 db. It
boosts the transwic vf gignal ts ensure a greater then 0 dbm drive level 25 the

Power amplifier Assembly.
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3=32. The t-mnsmit signal enters the assembly at Jl. The signal is first
amplified bv transistor Ql and thex by Q2. The output is taken from J2 and is
fed directly to the Power Amplifier Assembly.

33. CURVESHAPER PRINTED WIRING ASSEMELY. The Curveshaper Prinred Wiring
Assembly, showa in figure 3-8, consists of four separate circuits; the
EF tuning veltage curveshzper, the audio amplifier, the EF AGC smplifier
and the receiver test oscillator.

3=34. The Curveshaper is basically a DC amplifier, U2, with programmed
feedback. The DC ocutput swings from 3 to 18 volss o cover the tuming range
gf 225 to 400 MEz of the Tuned Amplifier Assembly. The input o U2 is veried
by a variable Tesistor witrich is linked =0 the £ront panel channel selection
aechanism.

3=35. The Audio Amplifier Circuir includes integrated cizcuit Ul which is

an audic mixer cireuit. If combines the processed transmiz audio with the
exvelope feedback sudic. This process is necessary to compensate for any modul-
ation distorsions which may occur in the modulator or KF amplifier chais.
Resiscor RS sets the level cf the mmount ¢f envelope feedback to be introduced
vhile Bl is used o set the modularicn percentage: The combined audic is thex
fed to a TII modulator.

3=36. The AGC amplifier circui:r takes the negative voltage RF AGC developed iz
the IT Amplifie=s and Demodulator Assembly and processes it for use by the
£ront end pin diodes. Ql, Q2 znd Q3 are the active components ir the circuit.

3=37. The receiver test oscillator circulsz is used o pulse the noise dioge
CR2 on cthe EF Modulator Printed Wiring Assembly. The circuit is comprised

cf a single op amp, U3, comnected as a multivibrator whose fregquency is deter-
mined by R31 and C3. The circui:z is enabled by a EIGE command from the f-ont
panel METEIR swizch beding iz the RCVR TEST posiziom.

3=-38. CONTROL PRINTED WIRING ASSEMEBLY. This assemtly, shown in figures 3-9
and 3-10, processes the izputs from the varicus sense slements of the Power
Amplifier Assembly and generates a comtTsl output 0 attenuate and protec:
the Power Amplifier Assembly.

3=39. Whez the Power Amplifier Assembly curTen: excseds 15 amperes, tTansistor
Q7 conducts because cf the voltage developed acToss cSuTtTent sense resistor

. When Q7 conducts i puts a bias on the base ¢f driver tramsiszor Ql0. Since
Qi0 is an emitter follower cizcuiz, this voltage, less the base/emizser voltage
érop, appears on the emizier and is fed to the Power Amplifier Assembly comecrzl
circuissy to cut back the ocutput power. I’
3=40. Inctegrated circui: T2A is the tamperature sense axplifier. I:ts izput
comes from changes in the resistance of thermiscor BRI located iz the Power
Amplifier Assembly. As the tsmperature in the Power Ampl:ifier Assembly rises,

the resistznce of the thermistor increases. 7This increases the bias on the
nop=-inverting input termingl of U2A, which increases i:ts cutput level. Iniczially
ZA's  eutput voltage is negative with respect to ground, which reverse biases
diode CR2. Canscqm:ly, it is not until the output of U2A goes above ground

that CR2 will comduct. This happens when the Power Amplifier Assembly temperature
Tises above a2 safe operating level. When CR2 conducts, its output drives Ql0
which cuts back the RF output power.

3=41. The forward RF cutput power is sensed after the f£inal RF stages. A
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negative DC level is obtained which corTesponds to the amount of power oulput.
This level is semnt tc imverting input terminal UlA via Q8. 1Imiczially UlA's
ouzput is below ground. Not until the EF ocutput power exceeds 3 predetermined
level does =he ocutput go higher than ground. Then CR4 Zorwerd biases, turzing
ON Q1C, and Q10's output cuts back the power output.

3=il. The reflected pover is sensed just after cthe final BF stages. A negative
DC level is developed based oz the smmount of EF power that is being semt back

Srom the RF ocutput. The level is fed to inverting imput terminal U2ZB. The output
of op amp U223 is biased below groumd until the reflected level exceeds 2 pre-
“determined level. TU2R then focrward biases diode CRI whizh turms on Q10, decreasing

the ocutput power.

3=43. Iz crder to prevent a full surge of EF power ocutput instantaneously when
keying, a bias delzy circuil is provided. UlB's output is biased to a point

above ground where 1t charges capacitor 2 via CRS in receive. When keyed
izto teamsmirz, TIRB's ocutput goes low, while capacizor (2 dischgrges through
B22 and (R4 imzo Ql0. 7This keeps QIO om, turaning dowz the RF cutput momentarily

uncil Q is dischagrged. AL this time the forward power sensing circultry is
up and ruady to comtrel. _

3=45. The Power Amplifier Assexmbly, shown iz figures 3-11 and 3-12, consists
ef four amplifier modules znd power, temperature, -snd current seascrs. The
amplifier modules boost the O dbm signal out cf the EF Exciter Assembly to a
Emi.na.l 20 _wac: level.

3=46. The tTansxit EF signal enters the XF prt.mplifier-. "Iz has a gaiz over

35 db. It also comtains a pin diode attemuazor. This attemuator is used o
regulate cr cut back the RF signal. It is conzrolled by the Comt=sl Printed
Wiring Assembly. The RF premmplifier drives the RF driver amplifier. The driver's
cutpul is fed izto a coupler that splits the signal so it can be used o drive

the parallel ¥ Pover Amplifier. Their outputs recombine in a second coupler
Tesulting iz the XF transmit outpur signal.

3=47. The three senscrs cn the Power Amplifier Assembly, whish momizor various peizmts
input to the €ontTcl Printed Wiring Assembly. The currextsense is taken acToss
resiseor R4é znd the 25.5 wvel: line. Thermigsor BT semses the tempeTatuTe 3l

the parallel XF power amplifiers. The forward and reflected powers e sampled by

a power sanscrT.

3=48. UEFr FREOUENCY SYNTHESIZETR ASSEMELY.

3=49. The UEF Treguency Synthesizer Assembly, shown in figure 3=13, produces 18
frequencies Zzom 200 to 370 mEz 4in 10 =Bz steps. One of three voliage con-
trolled oscillaczors (VCO) is activated depending on the cutpul frequency. The
signal is compled througn a buffer amplifier to the RF Excirer Assembly and also
via & divider circuit that divides the signal frequency by 32 and then again by a
cumber that veries from 20 to 37 depending on the selected frequency of the radic.
After being divided the fregquency signal is coupled to a phase detector circui:,
The phase deteczor has a second input signal of 312.5kBEz that is comtrolled by

a tempeTatuTe compensated crystal oscillator. If the first signal is not also

at 312.5 kBz che phase detecior produces a DC  cometrol wvoltage that varies the
f{requency of the voltage coutrolled oscillator until the first gignal to the phase
deteczor is 312.5 kBz when this happens, the VCO fregquency will be 212.5EB:z times
32 times K. TFor exzzple, if N=20, the VCO frequency will be 312.5kBzx 32 x 20 =

200mBz .
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Figure 3-13. UHF Frequency Synthesizer Assembly Block Diagram



3=50. VCO PRINTED WIRING ASSEMELY. The VCD Printed Wiring Assembly, shown iz figure
3=14, contains three idemzical oscillators, each cf which covers a separate SMEz
range in order o cover the enctire range from 200 to 370 MHz. Each of the oscillactors
is a Colpitts type that uses voliage variable capacitance diodes to tune the circuic.
The cutpus of each cscillacor is coupled to the input cf a cascode buffer amplifier.
The cutput of tie buffer mmplifier is takem through a twansformer with two
secondaries. The 3xin secondary winding couples the signal out to 2 coaxial
cocunector. The other secondary winding provides a signal to the Divider Princad
Wizing Assembly.

3=51. DIVIDER PRINTID WIRING ASSEMBLY. The D2vider Princtad Wiring Assembly,

showe iz figure 3=15, ccntaing two separata divider circuits omn cme plug-in card.

The first divider consists of integrated circuicss Ul-U4. These inteagrazad circuits
operate at very high frequencies and divide the izput frequency by 32. The

second divider comsists of imtegratad circuizs US-U7 which divide the signal

again, but the divide rTatio can be iy mumber from 20 22 37. The cumber by which

iz divides is conrwolled by grounding various combinations of pins 1-5 of the

card comnector. Grounding of the pins is comsTolled by a Totary switsh drivem

by the Frequency Selec:zor Assembly. After the second divisionm, the signal is

coupled 25 the Phase Deteeczor Printed Wiring Assemdly.

3=52. PHASZ DETECICR PRINTZD WIRING ASSEMELY. The Phase Detec:zor Princed Wiring

Assembly, shown iz figure 3-18, receives cthe divided VCD signal as cme izput and

a2 crystal-contralled refecemca freguency as a second input. Intagrated circuit

Ul compares the two izput signals-and produces 2 pulsed DC —~voltage—thar corrves- -

ponds %o the phase differsncs betweez them. R8 and CS f{ilter the pulses avay

amd che veltage is coupled to buffer amplifier Q4~QS. The DC signal is coupled
T “wrough a actzh filzer to 2 second buffer amplifier, Q6~Q7. The notch filzer is

at 312.5 Bz which is alsc the referenca freguency 2o tde phase deteczor. The

signal from the ccystal oscillator is 2.5 nB2 so if is divided by nzegrated

cizeuizs U2-U3 to get 312.5 kEHz. '

3=53. ZREFERERCE OSCTIATCUR PRINTED WIRDNG ASSEMELY. The Refersace OscillaczeT

Printed Wiring Assembly, showm iz figure 3-17, contains 3 very stable cystal
oscillator cizsuiz. Aftsr being temperature compensatad at the facsory, the

assembly is embedded iz potting compound o protacs it. The cirzuiz has two

cutputs - 3 large signal cuthyul 23T is used Dy the UZF Iregquency Syztiesizer

Assemdly and i small signal ocuzput thar is usad by the IF Amplifier and Synthesizer
Assembly.

3=54. ITF AMPLITIZR AND SYNTEESIZER ASSEMELY,

3=55. The I7 Amplifier and Synthesizer Assembly, shown iz figure 3-18, contains

a fraguency syntbhasisgr that provides a local oscillator signal for both the transmics
and rsceive modes, 2 vatiable frequency tuned amplifier and mixers Ihat are used
only iz receive, amd audio procassing cizcuils used for transmiitiag PM veice
signals.

3=56. The ‘cTequency syzthesizer comnsists of a VCO (Veltage ComtToclled Oscillazsr), a
programmable (#N) frequency counter, and i phase detector and low-pass Silss= which
fora a2 phase-lockad-lccp. The locp causes the oscillacor cutput frequency o

be locked to 2 selectad mulziple of the 2.5 kiz ceference frequency.
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3=57. Iz recaive, IT signals from the RF Excicer Assembly are in the range of
20.000 t2 29.97S MHz. They are coupled to the amplifier-mixer whare they are
filzared, amplified, Silzsred again and then applied %o the second receive mixer.
Here they are xzixed with 2 signal from the freguency synthesizer thac is 3.0 MEz
above the ¥ signal producing 3 differencs frequency of 3.0 MEz. Thisg differemnce
frequency of 3.0 MEz is filzared and applied %o the thizd recsive mixer where il
is mized wich 2 2.5 MHz signal to form the thizd IF differsace fTequency of 500 22,
which is coupled cut €0 an external filtes.

3=58. Iz transmit, the f-equency synthesizer produces a sigmal iz the 20.000 c2
29.975 MEz range wiich is coupled out to the IF Exciter Assembly. Whem frequency
sodulation is selected, audio input signals are applied o the synthesizer o
f{Tequency modulata the 20.000 to 29.975 MEz signal. Whemn amplitude modulacion

is selectad, the audio input signal passes through the unis for use in the RF
Excizar Assembly.

3=59. The IF Amplifier and Synthesizer issembly comtains the driver for the S METER
funcsicn of the fTout panel zeter which mounilcrs the receiver sigmal level by sampling
the IF AGC voltage.

- 3=6Q0. IF AMPLITIER PRINIED WIRING ASSEMELY. The T Amplifier Priztad Wiring Assembly,
shown iz figure 3-19, is an amplifier-mixer used during receive o amplify and convers
the 20.000 to 29.575 282 IF gignal from the XF-Ixciter Assembly %o 500 khz for use
by the [F Amplifier and Demodulator Assembly.

3=81l. Az integratad cizecuis gmplifier, Tl, is used t2 amplify the input signal.

Iz has up o0 45 db of gain depending cn the AGT velzage applied through R13.

There are boficn coupled Ttwo=pols filzars ahead and behind the amplifier to filrzexm |
the Fsignal. TRe filzers are Tumed by voliage variable capacitance dicdes,

QRL-R4. The tuning veltage is supplied by the frequency synthesizer. The tuming
volzage variss from 3 Vde =5 15 Vdc as the fTequency varies from 20:000 == 29.875-ME=z.

3=82. The cutput cf the second filzer is coupled %o cne gata cf a3 dual-gate field-
efiscc-transisior, Ql. Eere the signal s zixzed with am injecziom signal from the
frequency synthesizer applisd. to the seccnd gata producing & diifecence fremquency
cf 3.0 MEz. The signal is passed through a J=pols filter fized timed 3t 3.0 ¥Ez

to the thizd reczive xzixer, Q2. This transgistor mixes the 3.0 MEz signgl wizh a
2.5 MBz injeccsiom signal to produce a difference frequency of 300 XEBz wiiich is
coupled ocut = 3 S00 &8z £lzer.

3=63. BUFFzZR'AMPLITIER PRINTED WIRING ASSEMBLY. The Buffer Amplifier Printad
Wiring Asse=xbtly, shown iz figure 3=20, is used %> amplify and condizionm cthe 2.5 WSz
mmmmmsnmmml . This signal is usad as the
injection signal for the thizd receiver zizey and also as the referemcs ‘Tequency
for the f{Tequency sycthasizer.

J=be. The 2.5 afz sigmal is coupled directly izto the Buifer ampliiier Prizced 'Ji:.-".ng
Assembly by a coaxial cable from UEF Prequency Synthesizer Assemply. The signal is
amplified by Q1L which has a rescmant circuil as a collector load. The rescomant circuit
fillzers cut harmomics and other stTay signals thzt 33y be present iz the ocuzpus

of the THF Frequency Synthesizer Assembly. The amplified and fil:ered signmal

is coupled to the base of transisctor Q2. This stage has a spli:z locad, with pare

in the collector circuil and part i the emitter circuiz, which gives isclation
between the two cizcuitls being driven by the Buffer Amplifier Prizced Wiring Assembly.
The ocutpuz from the emittar load is coupled 2o the third receive zmixer iz cthe T
Amplifier Printed Wiring Assembly and the cutpul from the collecsar load is coupled
to the Phase Detector Printed Wiring Assembly.
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3=65. VCD PRINTED WIRING ASSEMBLY. The VCO (Voltage Comtrolled Oscillacor),
Printed Wiring Assembly, shown iz figurs 3=21, together with the Divider and

Phase Deteaczcr Printed Wiring Assemblies form a digital freguency syuthesizer.

Thae VCO Prizcted Wiring Assembly contains two separate osclllzcors; one for tTansmis
and one for Teceive.

3=66. Transistors Ql, Q2 are their associated compoments for= the receive
oscillacor. Q2 opeTates as a common gate amplifier gnd supplies the gaiz necesssry
o sustain oscillation. Ql cperztas as a source-follower and provides a high

izpuz impedance acToss the Ttmned cirThics of L1, &2, and CRI.

3=67. The tTansmit cscillator, comsisting of Q3, Q4, and Q5 and associated
gizeuizsry is similzr to the raceive oscillazor except that a buffer amplifier,
Q5, is included.

3=-68. DIVIDER PRINTED WIRING ASSEMELY. The Divider Priznted Wirzing Assembly,

shown iz figuse 3-22, rteceives zm input fregquency from the VCO Printed Wiring
Assembly which is divided by a oumber determined by the Freguency Selector Assembly.
When the synthesizer is lockad oz freguency, the ocutput of the divider will be
25kEz gnc the input will be ¥ ctimes 25 kEz,

3=65. The Divider Printed Wiring Assembly can be splif into a high-speed divider
and a2 low-speed civider. The high-speed divider comsists of integrated circuits
U1-US, and divides by eizher 4 or 5. It is configured as a pulse-swallowing
counter that scrmally divides the input frequency by four, but on command will
divide by five up to I times.

3=70. The low-speed divider comsists of iztegrated circuiss U6=-Ul0. During =
trazsmic, the frequency at TP2 is divided by a oumber iz the Tange from 200 =

299, which ccrresponds to a VOO frequency of 20.0 to 29.5 MEz. In receive,
:hc:nnbc:.s.n.hnrnagc.‘.ruZBO:aB .9 MBz. I'hecu::u:af.hzlaw-spc-d
divider is a pulse that is coupled 2o the hase Detector Printad Wiring Assembly.

3=-71. PEASE DETECTOR PRINTED WIRING ASSEMELY. The Phase Detector Priated Wising
Assembly, shown iz £igure 3-13, compares an izput frequency f-om the Divider Printed
Wiring Assexbly with the «ystal-contrtlled refermnce frequency from the Bufler
Amplifigr Printed Wiring Assembly and procuces a IC cutpur voltage that is pro-
por=icmal to the phase diffgrence betweez the two inputs.

3=72. The reference fTequency fTom the Buffer Amplifier Printed Wiring Assembly

is a 2.5 MBz sine wave that is coupled o integrated cizcuit TUl, which converts

iz o 2 sguare wave. The 2.5 MEz sgusre wave is coupled o imcegrated circmit
Wﬁi:hcw:msacitcni:vhi:hd.‘.ﬂ.duZ.Smbylmtoptodwasnhh?}sm
signal which is one of the izputs to the phase detector. The cother izput to the
Phase Deteczor Printed Wiring Assembly comes from the Divider Princed Wiring A.umly
through Ql, which amplifies the sigmal for the phase detecsor.

3=73. The ocutput of tha phase detaczcr is coupled o integrated cizcuit U3, which
is configured as a low-pass fllter o make 3 smooth DC voliage. When the Radio
Set i3 tognsmiccing in ™, che gudio signal t5 be transmicted is added 2o the
phase deteccor ocutpul voltage at the low-pass filter.
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3=74. The phase detector alsc has a lock-indicztor lamp that lights when the two
signals don't have the same frequency. A two-stage electronic filter, Q3, Q4,

is used to smooth the DC supply wveltage to the Phase Detector Printed Wiring Assembly.

3=75. AUDIO PROCESSOR PRINTED WIRING ASSEMELY. The Audio Processor Prinzed Wiring
Assembly, showm iz figure 3-24, performs three funcrtions. Duving transmiz, iz
routas the audio signals to eizther the AM or ™ modulation cireuits, it adjuscs
the level of the andioc signal to keep the amount of P modulation comstant 4t all
frequencies, and it contzing the driver for the S METIR fumction of the front panel
meter of the Radio Set.

3=76. During AM transmit, sudio signals zre coupled through integrated circuit

U2 o the am modulator. During FM transmicz, sudio signals are coupled to a
variable attemuztor comsisting of Ul, Ql, and associated cirsuizry. The DC outpus
velzage from the Phase Detector Printed Wiring Assembly is used to comtrol the
amount cf attenuation of the audic signal befgre i is coupled o the P modulator.

3=77. Integrated circuir U3 momitsrs the IT AGC veltage and produces a sigaal
chxt drives § METIR functiocn of the from: panel meter of the Radio Set.

3=78. IF AMPLIFTITR AND DEMODULATOR ASSEMELY.

3=79. The IF Amplifier and Demodulator Assembly, shown iz figure 3-25, comtains
two printed wiring assemblies. Cne containg the I7 smplifiers, A and FM detecsor,
and RF AGC detector. The other comtains IT AGC amplifier, squelch amplifier,

audio amplifiers and the broadbend and zormal audio switching cirguisry. ALl of
the cirsuicrs in this assembly function only in receive.

3-8C. RF PRINTID WIRING ASSEMEBLY. The RF Princed Wiring Assembly, shown iz Sigure
3=26, comtains all of the cireuics of the I7 Amplifier and Demodulator Assembly
except those associated with sudio processing.

1. In the ITF amplifier circuiz, cthe 500 kEz signal passes through the S00 kBz TF
£ilcter assembly to the gate of source fcllower transistor Q1. There the 500 kBEz
signal splits and is fed o Cwo integTated cizculir amplifiers U2 amd US via coupling
capacizors Cll and Cl8 respeczively. U2 is am addiziomal gain stage for the AM
dececsor and U3 is the limiter stage for the ™M detector cirzcui:s.

3=82. In the AM detec:zor circuit, Q2 serves as the AM detector. It receives
the amplified 500 kBz from U2 via C35. Capacitors Cl6 and CI7 and choke LS
£ilter the KF component from the detected signzl.

3=83. In the I deteczor cirsuits, Ul is an integratad cirzuit phase locked loop
L) used as an FM demodulator. Piz 6 receives the limited 500 kB2 signal from O3

—-ate /
via Q2. QS5 acvoss pins 2 and 3 is the PLl's VCO Sreguency deterzizing capacisor.
Fine tuning of the oscillator is accomplished by adiusting R19. Terminal 2 .
is provided for ease iz monitoring the VOO frequency during adjustaent or tTouble-
shooting. R19 adjusts the VCO 2o 500 kEz.

3=84. Capacitors Q23 and C24 zre the PLl's low pass filter roll-cff frequency
deterzining components. Capacizor Q27 is the de-emphasis componemz. The
Tecovered audio cutput is svailable at Pin 5. Q28 is 2 DC blocking capacitor.

L7 and 7 form a sevies Tesonamt potch filter for eliminacing any S00 kBz signal
ca the cutput.
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3=85. Q3 4is used o switch on supply voltage to the U4 PLL in the FM mode.

3=86. The RF AGC circuit is used to derive the EF AGC by smmpling the output -of che AM
S00 kBz IF amplifier. Capacitor C30 couples the signal to the half wave voltage
doubler rectifiers (Rl and CR2. The circuil developes a2 negative veltage which

is filzered by CO1, R25 and C36. TP2 is provided as a test point for monitoring

the DC level. .

3=87. The IT AGC cizcuit is used =0 derzve the IF AGC from the cutpur-of the AM deteczor
Q2. Components R332 and Cl1S filter the audio signal out lesving a low level DC.
This level is amplified by half of U3 for discsibution to the if amplifier stages.

3=88. ADUDIO PRINTED WIRINC ASSEMELY. The Audio Printed Wiring Assembly, shown
iz figure 3-27, has two types of audioc ocuztputs available, normal and broadband.
These cutputs are svailable simmltanecusly wich either the AM or ™ mode.

3=89. The recovered A¥ audio enters the Andio Printed Wiring Assembly om pin 6,

and is amplified by tTansistor Q4. AT this point, the broadband AM audio is tapped
off and fed to swictch U4 while the 2cTmal audic is fed to a clipper. The clipper,
comprised cf R24 thru R27, CR2, C1LO and Cl4, elimingtes any high level high frequency
noise spikas that may occur on the recovered audio signal. This signal is filtered
by Q6 and i:s associzted componments and routed to AM/TM guwisch Uh.

3-90. The recovered ™M audic enters the Audio Printed Wiring Assembly om Piz 2,
and is fed directly into amplifier Ul. Eere the aundio is amplified and fed o two
quarters of the AM/T™ switch, U4.

3=-91. A MDSquad swizch U4 is used zo route the AM and '™ zormal and broadband - -
signals to their respective outputs. The am broadbend signal enters U4 gt pia I
and the ™ brsadband at pin 4. The broadband cutput is taken 2t pins 2 snd 3

and fed to pin D of the Apdio Printad Wiring Assembly via Cf and R16. The AM

oormal sigmal enters at pin 1l and cthe ™ audioc at pin 8. Normal audio ocutphut is
taken from pins 9 and 10 and fed o amplifier UZ.

3=52. Switching of U4 is accomplished by t-ansiszors Ql and Q2. Ql provides a
HIGE state cutput to switch the ™ sigmals through U4 with a ground command f-om
the front psnel AM/™M switch. Q2 ocutpur is LOW with chis command Somm blocking
any AM audic from passing through U4. Iz the AM mode, Q1 is in cthe OFF state
opening up the FM audio swizches. Q2 is alsc iz the OFF sctate making iIs outpul
EIGE, turzing ONF the AM switches iz Ué.

3=93. Amplifier T2 amplifies the nor=al audio signal. The signal is then fed oo
P4z C of the Andic Printed Wising Assembly.

3=54. ADDID AMPTTFTER ASSEMBLY.

3=9S5. The Audic smplifier Assembly shown iz figure 3-28 consists of three prizzed
wiring assemblies, two used as amplifiers and driver circuiczs, and one used as a
squelch circuit. .

3=-96. ADDIO AMPLITI®R PRINTED WIRING ASSEMELITS. Two Audio Amplifier Printed
Wiring Assemblies, shown iz figure =29, are used in the Audio Amplifier Assembly.

3=36
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3=97. The audio izput signal from the IF Amplifier and Demodulztor Assembly

is applied %o the base of audio amplifier Ql. The path of the imput signal

is as follows: cthrough piz A plug P8C0L, pin D of J3, resiscor R29, capacitsr C8,
diode CRS (chis diocde is fcrward baised when a2 signal is received), capacizor C10,
diode CRE (chis diode is forward biased iz the receiver mode of cperztion),
capacizor Cl4, contacts J and 2 of broadband relay K2 (closed on PLAIN operationm),
pin 13 of J3, Pin 6 of J1, and to input level coutreol resistor R2. A portionm of
the veltage developed acToss control R2 is coupled to the base of tramsistor Q1
chrough capacitsr Cl. TPl is g test point for measuring the audio input to the
amplifier compressor cizeuis.

3=-98. Transistor Ql is s variable gain audio amplifier. The gain of this stage
is varied by changing the impedance of the emiZZer .Tesistance. The variable element
iz the emicser circniz is toansistor Q4 and its associzted circuissy. When

o audio signal is received or the sigmal is below the compression threshcld

Q4 will be saturated to prrvide the lowest exister izpedance for transistor Ql.

If che izput signal is azbove the compression threshold transister Q3 and its
associated circuissy will detecs the amplified audio signal. The detected voliage
will start tuszming off toansistor Q4, which will increase the emitter ixpedance of

3=99. The output of transistor Ql is developed across resistor RE and is couplec
2o the base ¢f amplifier Q2 via capaciteor C4. The cutput of the compressor amplifier
is developed acstoss the contzal R11 and coupled o the driver amplifier Ul via
capacitar C8 and resiscor R17. Comtrol R11 is used to set the headset cutpus =0
a npominal level of +10 dbm. Test point TP2 is used to measure the audio oustput
cf the compressor axplifler when tToubleshooting.

3=10C. Operatiomal amplifier Ul amplifies the signal from the compressicn

amplifier by about 10. This ocutput is dicect coupled Iz a set of complementary

cutput pairs, composed of transiscors QS through Q8 and their associated

circuissy. The complementzry cutput paiss provide the drive necessary o provide

gemizal outpus of +10 dbm into the headset impedance. The test point TP3 provides
cess 2o the cutpu: of the headset amplifier for tast or tsoubleshooting.

3=101. The normal ceceive local and Temote audio ocutput is coupled fzom the com-
p;m:mm:;u:wi:ﬂpl.ic:byuéafﬂ piz V of P8CL, %o comtacts ° and
10 of T/R relay K502 iz cthe Realy-Filzer Assembly. From piz 10 of K502 che remote
audio is coupled directly to the rempta gudis output jack; the local audio is
passad through a pazrallel combinzticn of resistor B3 and VOLIME comtzol X717

and through resiscor X705 2o local EEADSET jack J7028 and audio outpuc jacks J703
and J704 of the Prout Panel Assembly. Iz addifion to the audip output from the
headset amplifigr 3 test velsage is provided Zor the front penel meter M701. The
pat.hcf:h_s.stnlmu‘mmmlmm'wm:pd.mu‘c.sﬂ-
acToss diode C22 where the amdio signal is detecled, resiscer R24 and acToss resisctor
E2S. The wolzage develcped acToss K25 is comnectad 2o the meter oz the front papel
of the Radio Set by che path of commector Jl pizm 2, pins of PBOL.

3=102. RELAY/SQUELCE PRINTED WIRING ASSEMELY. The Relay Squelch Princed Wiring
Assextly, shown in figure 3-30, de—energizes the audio stages when no signal is
received or vhen the input signal falls below the threshold level of the squelch
cizcuit. The SQUELCE conrzol on the Promt Panel Assembly enables the squelch
circuil and contTols the gain of the receiver by applying a negative bias voltage
to the IF AGC line. Thus, the setting of the SQUELLE control determines what
izput-signal amplitude will deactivate the squelch circuit.

Q2N
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3=-103. As shown in figure 3-=31, thes sguelch JC amplifiers receive their comtrol
volzage iz cne of two ways, depending om the type of squelch comnecZiorn and the mode
of operaction. Izn the NOR (zormal) and TONE sectings of MODE switch S702B, and with
the link counectiocn between 1 and 2 (S+N/N squelzh) as shown in the figure, cometTal
velzage is supplied to the voltage follower Ul, pin 6§ from S+N/N discrimimator cometrol
R28, chrough K24, link comnections 1 and 2, J3 pin B, £ of P801, pin X of P701 and
contacts 1 or 3 of MODE switch S7023, comtace 4 of switch S7028, pia W of P701, pin
& of P8QL, and pin E of J3. In the EETRANS (retTansmit) mode, the izput to the
veltage follower Ul is commectad to the carrier sguelch/EF AGC line tirough resisctor
El, comnec2or PSSOl pin P, pin BB of commeczor P701, comtace 2 of MODE swizch S7023;
concac:t 4 of swictch S702ZB, piz W of P701, pin e of P80L, and pin E of J3. (Rasiscor
Rl and conneczor PSOL are located on the IF Amplifier and Demodulator Assembly.
Conneczor P701 and switch S702 zre located on the Prozt Panel Assembly). When

the link comnection is made betweez 1 and 3 (carTier sguelch), the iznput to the
veltage fcllower Ul is commected to the carrier sgquelch/RF AGT line, Tegardless

of the setting of MODE swiczsh S702B.

3=104. Vecltage fcllower Ul provides 3 high input impedance for the sguelch comesTol
velzage. The cutput of the wveltage follower is connected 2 the base of Ql. Tran-
sistors Ql and Q2 and their circuits comprise a schmitt trigger. The bysteresis

for the cirzcui:r is comtraolled by the voltage divider R3, R4, and RS.

3=105. Whez no signal is being received, a posizive bias is gpplied to the imput of
veltage follower Ul. This bias is the resul: of the delsy bias on the detector

locad (provided by R19, R20 and R22), or the reference bias on the semsing circuil:s
(depending upon which squelch cizcuils, carrier or S+8/N, is being used). The wol:tage
fallower Tl ocutpus provides 2 positive bias thzt turmg oz the two transistors Q1 axxd
Q2 of the scmit: tTigger. The ocutput of the Scimizt trigger (Q2-C) provides a -
comtral signal %o the Relzy Driver Q4 and Q3 and to the Sr':zh Driver Q6. Transisctor
Q4 will be on. Transistor Q5 cannot conducs because of 3o base bias with transistor
Q4 saturatad. Squelch relzy K is de—enexgized. Switch Driver Q6 will be saturated
and audio line from the IF Amplifier and Demodulator Assembly is open beczuse .the
Squelck Swizch CRS is back biased.

3-106. Whem a signal is received, the negative voltage developed by the carzier
aczoss KR AGT dececzor lsad (carTier sguelch), or the negative voltage developed

in the sensing cizcui:r (5+N/N squelck), will turm off the Scimis: Trigger Q1 and Q2.
Wich the Scimis: Trigger off transistor Q4 will be off which will tuwz on the relay
driver Q5. The cslleczor curvemt of Q3 will actvacte Squelch relay K. 4iC the same
time that tTansistor Q6 is cff tTansistor Q6 will be off with the collecsor voliage
of Q6 high. Squelch light driver Q3 will turz om %o light che Call Light DS703

and gquelch switch CRS will be forward biased, thereby cloging the azudio line

Zrom andio amplifier U2 o audio compressor amplifier Q1.

3=107. The SQUELE comzTel (R702, om the From: Panel Assembly) is normally adjusced
for threshold 3t the Srequency of minimm received signal stTength. Weak sigmals °
or noise 38y caunse the squelck: switching circuiss oo operate intermittamtly.

This intermitzam: operation will be iIndicated by CALL LIGET DS703 which will
£licker o and off. To decermine whether ncise or signals are causing the lamp

to flicker, depress SQUELCE DISABLE PUSH swizch S704 on the fromt panel. This
switch provides a bizs voltage for overTide comcrol Q7 from the 26.5 V dimmed
voltage. The ovewride comtsol Q7 will operate the squelch circuits, thersby
operating sguelcH swicch CRS. The audio cuctput from the headsez permiczs indemtifi-
cation of the izput signal.
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3=-108. Whez che equipment is cperated from a remote stationm, switsh S70SC tsansiers
control of the squelch cperation to a Texcota comtzsl umit.

3=109. In the signal-plus-noise to noise squelch diseriminseer cirsuis, the signal-glus-
zoise/ncise (S+X/N) sgquelch is put into cperation automatically in the SOR (normal)
and TONE zodes when pin 6 of Ul is commectad o the wiper = of potezmcicmeter R26.
The valzage divider consisting of registor K22 and R20 provides a positive bias

cf approximacely 3 volss DC on rTeceive, which is applied to the junction of diode
rectifiers B9 and CR13. The low—pass filter consisting of resiscor R28 and capacitor
CS passes the audio signal toDC blocking capacitsr C4, which couples the audic

signal to CRS. Diode Tectifier CR9 rectifies the sigmal and develops 3 negative
voltage at the right-hand end of R2S. The high-pass filter comsisting of capacissr

CS and resistcor R2Z7 passes the high-fregquency noise %o diode veccifier CR13. Diode
Tectifier CRIS rectifies the ncise and develops 2 positive voliage at cthe left-hand
end of R28. Thus, the voltage distribution acrecss R26 is dependent upon the ratic

cf the amplitude of the audio signal %o the amplitude of the noise (sigmal-plus
acise/ncise razis).

3=-110. The signal-plus-ccise/noisa Tatio that will cut off the Schmist trigger amd
cpez the squelch is determined by the setting of potenticmeter R25. When sgquelch
relay K is energized, contacts J and 2 comnect C9 across the cutput of the signmal-
plus-acise/zcise semsing circuilt through R24. The switching of C9 provides a fast
attack and slovw release iz the sguelch coperation. When C% is not iz cthe sguelch
circuis (wvhen squelch relay Kl is de-energized) it is discharged o ground by
contacts 2 and & of Kl. Diode CRI1 is a blocking diode uses to prevent charge
leakage on C9; Zener diode VRl breaks down at the proper voltage value to  charge
C9. Diode CI10 prevents the charging veltage from being grounded, and Zemer diode
VE2 limics the amouxt of chzrge on C9. ) -

3=111. When the link comnectiom in the carrier squelch circuit is made between 1 and 3
(carrier squelch), pin 7 of the impuz to the squelch DC amplifier Ul is comnecced

to the carTier squelsh/R¥ AGC lize through resisctor 21, regardless of the setiing

of MODE swizcsh S702B.

3=112. The broadband Teceive circuir is used in cperztion with broadSand equizment. . It |
aecesszry that bdroadband ralay K2 is de—enesgizad and that broadband switches O30

and C24 are forward biased. This is done by placing PLATN-BROADBAND swizzh S1401,

on the rear cf Receiver-Transmister Case CY-2958/URC-9(B)XN2 iz the brsadband

position. This action cngrounds one side (terminal °) of tha sclencid of R2;

the other side (terminal 1) of tha sclencid is comneciad to the +26.5 wol: supply.

3-113. The input 0 the broadband voltage follower Ul pin 4 is supplied by the
broadband receive signal from pin £ of PS0l, the broadband output of the IF
Amplifier and Demodulator Assembly. Capacitor CI couples the imput sigmal ©o

the imput of U1, and capacitor C2 couples the cutput signal of the voltage follower
to the broadband equipment.

3=114. The broadband rsceive andio izput signal from the broadband equipment is
spplied to the input of the audio amplifier Ul. The path of the input signal is

as follows: through pin m of P8QL, pin P of J3, resistor R4S and Ré4 capacitor Cl12,
htadbaad I/R switch CRé4, capacitor (13, comtacts 4 and 2 (normally closed im
broadband) of broadband relay 2, pin 13 of J3, pin 6 of J1 and resistor R2. The
smplification of the broadband receive gudlic through the audio amplifier and driver
circuits is the same as desczibed for :be"_ ‘mormal audio.

3=b4



3=11S. POWER SUPPLY PP-2702/URC-9(B)XN2

3-116. The Power Supply, shown iz figure 3-32, operates from either 115 TAC or *
230 VAC o provide separate outputs of +26.5 volts DC, +20 volzs DC, + 12 veolts

DC and 3 to 28 veolts DC variazble. AC power is supplied to transformers Tl and

T2 from the line input. Tl steps down the line inmput voltage for zhe 26.5V

Supply Assemply and T2 steps down che line veoltage for use in che Mulzsiple

Volzage Supply Assembly.

3=117. 26.5 V SUPPLY ASSEMELY. The 25.5 V Supply Assembly, showmn iz figure 3-33,

is a high currenc, high efficiency solid scate switching type with LC filtering.

The high efficiency is a resul: of cperating the series pass regulating tTansistor .
iz a swisching mode ‘of full ON then %ull OFF mode.

3-118. The pulses which drive the power switch transgistor zre derived from an
escillator, ramp generator, vollage comparator, and driver circuits. The
escillazor deter=ines the rate of switching, while the Tamp gemerateT and veltage
comparator establish the duty cycle and drive wave fom.

3-11%. Campensation for changes iz Iizput veliage and ocutput loading is accomp-
lished by varving the ducy cycle cf the power switch. A change in the ervor
comzzol sigmal level to the voltage comparator shifts the duty cycle of its
ocutput pulses wiich drive the power switch. This error contscl signal is
derived by the esTor amplifier which compares the regulator cutput voliage
> a reference vellage.

3=120. Pilzering the pulsed DC cutput cf the power switch is accomplished by

two lov pass passive flilters. A clamping diode provides a path for current

te flow during the OFF cycles of the power switzh. .
3-121. CORVERTER PRINTED WIRING ASSEMELY. The Converter Pricted Wiring Assembly,
shown iz Sigure 3=34, is 3 swicching regulator. Transister Q1 which is driven by
transistor QI is used as 2 power swilch capable of supplying up to 15 amps of
cocutisucus cuTTent.

3=122. CONTROL PRINTED WIRIRG ASSEMBELY. The Control Prizmcted Wiring Assembly,
shown iz figure 3=34, containg power switch pulse generation and driviang circuicry.
Tl is 2 mulciwibramr osciliator. Resistor 23 and capacitor C2 establish its
operating fregquancy at 70 KBz (mominal).

3=123. The oscillator's cufput signal is fed via C3 to a Tamp generator wheTe
e signal is changed (=0 3 sawtooth by the charging and discharging of capacitor
Ci. 0On a command pulse from the oscillator tTansistor Q2 rapidly discharges Csi.
Betwesn command pulses C4 is recharged linesxrly by the comstant curTent souTce

of toangistor Q2 and iczs associated circmisry. The sawtooth is routad via RS
resistor into the aom-imverting INPUL port of voliage comparatsr US where the
signal is coovertad o square WaVe pulses through the scimic: cTigger action

of the compgrator. ITransisters Q0 and Q4 amplify the pulses to provide adeguite
drive 2o the power switch.

3=124, Amplifier U2 provides the exTor conizal sigmal to the trigger threshold

level inoverting izput porz of the voliage comparatcor. The Tegulator ocutpul sampling

is obtained viz E24 and R26 resistive voliage divider and R17, while the

reference voliage input is derived by the zemer diode VR2. 11, C4, L2 and Q2 component:
£ilser the pulsed DC output of the power switsh. These components along with the
clamping diode CRO provide a pure DC output of 26.5 wvelis.

3=125. 1f the regulactor's cutput rises above the desired level, a change in the

duty cycle of the power switch is requirec. The ON time mus:t shortea in relation
£o the normal opeTation on ime.
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3=128. As shown in figurs 3-35, the high output veliage is izvertad %0 3 drop

in ouzpucz volzage of the erver contsol signal by the erTeor amplifier. This lowver
level %o the com, aritor msans a longer high level output pulse of the cizemi:s.
Transistors Q3 and Q4 izvert the pulses twice, zakeing Qb's colleczosr velzage
bigh longer for a2 pulse cycls. A kigh volizge appexving hers turns OFF the
driver trangistor Q2. Wish the driver tTangistor OFF, the power swizsh transistor
is OFF. Thersfors, the longer khigh pulse cycles cf Q6 masn a shorser ON ime

or Power Switch opezTating durty cycla.

3=127. When the cutput of the regulator falls below the desized level, the
cpposics happens and the dury cycle of the pover switch must be langthened.
ExTor amplifier veliage compgractor and driver circumiss respond wizh ioversad
levels with cespect T2 3 higher veliata ocutput.

3=128. The dizmer cirsuiz i3 loczted ocn the Contsnl Printed Wising Assembly.
Trangiscors Q6 znd Q7 aTe used as 2 seTies regulator whose reference comntscl is the
varizble resistor Dizmer contwol on tha fTomt panel of the Power Supply. Varisag
the resistor typically vaziass the cutput voliage =f the Tegulacsr Szom 3 oo

2§ valcs.

~129. MIOILIIFLE VOLTAGE SUPPLY ASSEMELY. The Mulziple Voltage Supply Assembly,
shown iz figure 3=36, containg three sepaszte civcmizs for delivesing +12V,
=127V and +20V. EIach cirsuics consgists of g series comtTctl pass tTansistor
cizzuis and a voliage adiustable izfegrated cizcuit type regulator. These
TegulatoTs eack have a2 sealfl comtaizned wvoltage refevence, eTTor amplifier

and low cursoeat pass tUansistor cizoullts, and are opevated iz the linesr mode.
They alsc comtzin 3 cuzrent limdis cgiseulis wvhich is extesmally programmed.
3=130. 12 V SUPPLY PRINTED WIZING ASSEMELY. The + 12 Supply Prinzed Wiring
Assembly, shows in figure 3-37, holds the bridge rectifiers and the + 12 vol:
and =12 vel: DC regulacors. XTI through (R4 recsify the AC ftom T2 for use
by the =ulizle supplies. Q1 is the +12 wvel: supply serZas pass —ansgistor
wiizh is éciven by Ul voliage cegulator. RS sesistor sets the cxzrent lixis
a8t apprcxinazaly 1 ampere. Q2 is the -12 wvel: scpply sevias pass tTangistor,
wizh Q3 as a doiver. 02 is che voltags cagulicor for chis supply. R9 sets
the c=rrent lizmis for the -12 velss at 1 ampere.

3=122. 20 V SUPPLY PRINTID WIZISG ASSEMELY. The 20 V Supply Printad Wiring
Assexbly, showm L figure 3-38, cocmzains the +20 wvel: megulacor. Q1 is cthe

secilss pass tTTznsistor, witk U as ths veliage regulator. X1 sets the cxrrem:
imiz agaiz at ! axpeze.
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SECTION 4
PARTS LIST

4 -1. INTRODUCTION .

4-2. This section provides reference d2T2 on the units, assemblies.
subassemblies and pares of Radio Set AN/URC-5(B)XN2. The daza is

- primerily in tabular form and is intended tO supplement the TTouble
shocting, =zintemance and Tepair informgTion presentad in other
sections of the manual.

4 «3. LIST QF UNITS.

44, Table 4-1 lists the equipment wnits of Radic Set AN/URC-9(B)XN2
in mmerical order by uni: mmber. Table é-1 provides the following
informztion of each wniz: gquantity per ecxipment, c£ficiil name,
designztion, colloguial name, and loczzion of the £irst page of its
azinTenance parts listing in table -2,

4 «S. MAINTENANCZ PARTS LIST.

4~6, Table 4-2 lists the parts requiTed T0 supportT the mgintenance
S&mesion of Radio Set AN/URC-S(B)XNZ ar—anged inthe same umit mumerical
corder as table 4-1. The zzintenznce pazts for each uni:t gre arTanged iz
alpha-mumesic sequence by class cf part following the wmnit's designatiom.
Thus, the zaintenance parts listed in the table aTe grouped by mnits.
Table 4 -2 providaes the following izformzsion: complete TelzTence
designzTion of sack mni:, assembly, subsssembly ¢T PgT; noun name and
brief descziption; and idemtificztiom of the illustsation which
pictorially locates the paT=. Unless ctherwise indicated, all doawing
mumbers Ziven in the descTiptioms of the pa~ts apply o the eguipment
samfactorer, and all type numbers apply o the past manufactiTer.

Refer to table 4-4 £or a listing of the pa=t manufactirers,
4-7. REPAIR AND REPLACEMENT DATA.

4-8, Table 4-3 presents wnit COr assembly repais data and parT Teplacement
dzez to aid in the maiztenance suppoTt Sumction of Radic Set AN/URC-5(3)
N2 Sollowing the unit mmezical order of table 4=l for those mmits
PTesented. Table 4-3 provides the following information: wmmit or assembly
Tepaizable cn-board or 1ot om-boasd,locaticm of spaTe Wit oT assembly,
par=s csplaceable on-boaTd, amd locztiom of the £izst page of the mit cr
assesbly Zziztenance pETt listing in table 4-2.

4.1
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TAELE 4=], EQUIPMEXT UNITS OF RADID SET AN/URC-9(B)XN2
UNIT NO. *124 NAME OF UNIT | DESIGNATION | COLLOQUIAL NAME
Al 1 . Recmiver-T-ansmizier RT-581/ KT Umiz
WmC-9(3)002 |
1AL 1 RF Excitzr Assembly RF Module
1AZAZ 1 UHF Pregquency Synthe- - PMD Module
sizer Assembly
1AIAS 1 IF Amplifier snd - 1st snd 2nd IF
SynthesiseT Assembly Modnle
1ALAS bl F apliSer - 3xd IF Moculs
aad Demodulzesr
Assembly
WA 1 Relzy-Filter Assembly - Relsy Filter
Moduie
A7 1 B+znt Panel Assembly - Front Panel
hlhd 3 Andio Amplifier - Andio Amplifier
Assemdbly Module
1ALAS l Low Pass-3and Pass - LP- BF Pilzer
Fllzer Assembly 1 Moduie
1AIAIL 1 Mzin Prime Assembly - Main Frame
1AIAIZ by Preguency Selec:cT - Srequency Selscior
Assembly )
e —— - '. CERE—
| LALs : Direcsiomal Coupler g::fn"“
Assembly | ] ol
1ALALG l roadband Sidetome - roadband Module
Amplifigr Assemdly
b7 v4 1 Recziver- ieeT CY-2388/ Case
Case URC-§(B3)XNZ
IAS b Power Sapply PP2ITT2/ | Power Supply
URC-2(B} XN
1A3AL -1 26.5V Sapply - | 28,5V wodnle
Assembly
A2 1 Malziple Volzage - { SI2V/20V Module
Supply Assemibly

4.2




Table 4-2.

Maintensnce Parts List for Radio Set AN/URC-9(B)XN2

REF,. DES. |

NAME AND DESCRIPTION

Receiver-Transmicter, Radis: RT-581/URC-9(B)XN2;
16 warTs power ocutputr; 225.00 to 399.57% MHz; 7000
chammels; 28.5, 20 and =12Vdc operating power; 10
in. by 1l1-3/4 in. by 15-1/2 in, over all dimensions;
MFR 26687 part ne. JIL 5045-1 or -3.

RF Exxizer Assembly: MFR 26687 par: no. JTL 4573-1

RF Assembly: MFR 26687 pgr— no. JTI 25731

RF Modulator Printed Wizing Assembly: \G?. 28687
part me. DTL 4141-1

Transistor: JANTX2N4L1S

Transistor: JANTXNSZS1

1AJAIALQL

Toamsistor: JANTINS10S

E;

Transistor: Same as 1AJAIAIQL

2
&
£

Transistor: Same as 1ALALALIQL

L
&

HER8RRARER

Conzwol Printed Wiring Assembly: MFR 26687 pa== neo.
DTL 4524-1

Transistor: JANTXNZZZ2

Transistor: Same as Q1

Transistor: Same as Q1

Toznsistor: Same as QU

Trznsistor: JANTXZN29G7

Transistor: Sane as Q1

Transistor: Sanme
Te2neiszeor: Same
Transistor: Sane
Transistor: Sao
Integrazed Civ MS!SID/ 101-023IX
Integzated Ci::zi:: Sane as Ul

t.'t:l: G
BRAR

Cveshaper Printad Wiring Assembly: MFR 26687
pa=T no. UTL 4544-]

* Transistor: JANTIXZNZS07

Transistor: Senw as QO

Trausistar: Same as Q1

Integrated Circumiz: M33S10/101-033GB
Integoated Cirsuiz: M33510/101-013GB
Integ=ated Circuiz: Same as U2

Broadband Amplifier Assembly: MFR 26687 par:
ne. DTL 4560-1

Sroadband Amplifier Printed Wiring Assembly:
MFR 26687 part nmo. DTL 4528-1

TrinsisTor:  JANTX2NS108

T--nsisea=: Same as 0!




Table 4 -2. Maintenance Parts List for Radio Set AN/URC-S(B)XNZ (com't)

REF . DES. NAME AND DESCAIPTION !
' JAJALAS JV Bias Assembly: MFR 26687 part no. CTL 3907-1 )
LALAJASAL 2V Bias Prinved Wising Assembly: MFR 25687 par: f
: ae. OTL 4172-1 :
Ql ' Transistor: JANTXINZSO7 :
Q2 ' Tramsistor: JANTXZNZZ1S :
0l Igtegrazed Cizoxis: M33510/101-02BI3 :
2 Iztegrated Cizoumis: M38510/103-04BGB
I LAJAZ UEF Frequency Synthesizer Assembhly: MFR 26687
; parT no. FIL 3771-l
| LALAZAL VCO Printed Wiring Assembly: MFR 25687 par: mo.
i OTL 4630-1
; Q1 Transistor: JANTXIN28S7
' R Transistor: Same as Q1
! Q3 Tragsistor: Same as Q1 |
| (078 Transistor: Same as Q1 ;
| Qs Transistor: Same as Q1 e
| LALA2A2 Divider Printed Wiring Assembly: MFR 25687 paxt po. |
1 DTL 4601-1 ‘
‘ ul Integrated Cizcuit: MFR 25687 pa=: no. BTL 330S5-2
" 02 Integzated Circuiz: MFR 26687 part no. STL 3805-3
, u3 . Integ=ated Cizcxmis: Same as U2 i
Us ' Iztegrazed Cizcuics: MFR 26687 pars no. BTL 3805-1 '
| Us Integrazed Cireust: M38510/001-02BCX ;
| ué Izzegrased Cirewmiz: M38810/31S-11BEX !
| u7 Igsegrazed Cizcic: Same as U6 i
1ALAZAS Phase Deteczor Printed Niring Assembly: MFR past no. |
DTL 4589-1 - ;
Q Toansistor: JANTXINZZS22A
or4 Toansistor: JANTIINZSOTA !
ok Transiszor: Same as Q2 :
Qu Toansistor: Same as QU :
| QS Tozmsiszor: Same as Q2
Q6 - Toansistcr: Same as g
7 i : Same as
= Incegractad Cirsmmis: MFR 26687 past no. CoL 4624~
2 Cir=miz: YO8S510/Q0S1L/013X
C3 Iztegratad Clr=mnic: Same as T2
i 1AJAZAd Reference Oscillazor Priated Wiring Assembly: MFR
| 25687 par: mo. CTL 4134-1
IALAZUL . Inotegrazed Circuiz: M38510/107-018YX
1ALAZU2  Integrated Circuic: M38510/107-08BYX
SRS e = ﬁ*
LALAS «& Amplifier 2nd Synthusicer Assemply: MFR 26687 '

i o
o poLo ROR X £ ) 8
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T2ble 4-2. Miintenance Parecs List for Radio Set AN/URC-S(B)XN2 (com'te)

[ REF. DES.| NAME AND DESCRIPTION
g LALAZAL IF Amplifier Primted Wiring Assembly: MFR 26687

part ne. DTL 4684-1

Transistor: JANTXZNAL16

Transistor: Same as Q1

Integrzted Cizouis: MFR 26687 par: mo. ATL 4685-1

[ =
-

Divider Printed Wiring Assembly: MFR 25687 par= no.
DTL 46d4-1

Integrated Cizcuics: M33510/071-03BCX

Integrzted Cizcxis: Same as Ul

Integzated Cizcmiz: Same as Ul

Integrated Cizoutie: M33510/001-33BKX

Integrated Ciczuis: Same as U4

Integrated Cirsuiz: M38510/315-03BEX

| Integzated Cirzuic: Same as U§

i Integzated Cizcuit: Same as U6 |
Integrated Cizmziz: Same as U4 |
Integrazed Cizcuit: M38510/001-04BCX

CRSRR TR AT

63

:

Phase Detector Printed Wiring Assembly: MFR 25687
paz= Do. OTL 46354-1

Transistaor: JANTX2N2SO7

Transistor: Sanme as QI !
Transistor: JANTXNZ222

Transistor: Same as Q3

Intagraced C....-::..:: M38510/103/048G3
Iategzzted Ciocniz: MFR 28687 pazt no. ATL 470S-1
Integrzced Cz:m:' M38510/101-Q1BG3B

Ga&Eea4aa

LALASAd Audio Processcr Printed Wising Assembly: MFR
25687 part nc. DTL 4654=1
38 Transistor: JANTXZNE1l4
i ; gl Integrazted C..:::nt' M38S10/101-028IX
U2 CEreat MFR 26687 part no. ATL 4735-1
o c Integrzced C..:::.t. M33810/101-01BGX

{ VCD Prizced Wizing Assembly: MFR 25687 part no.
| OTL 4698-1
Q | Transistor: JANTXINAL1SA
| Toansistor: Same as QU
Q3 " Transistor: Same as O i
Q it:mis:nr: Sane as Q1 !

LALASAS Buffer Amplifier Printed Wiring Assembly: MFR
29687 pazt 3o. DTL 466d-] ,

Q Transistor:  JANTX2NZ222A i

Q ' Transictor: Same as Q1 |

IALASUL | Integrazed Cimsuiz: M38510/107-018YYX f

lAlASUZ | Integraced Circuiz: M38510/107-3351X



Table 4

-2. Mzintenance Pares List for Radioc Set AN/URC~S(BIXNZ (com't)

NAME AND DESCRIPTION

T Rer. DES.
i LALAS
|

[F Ampliss
parT no. JTL

Ser and Demodulzcor Assembly: MFR 28687

4583-1

RF Assembly:

MFR 26687 pazr= no. DTL 4764-1

R

RF Printed Wizing Assembly:

OTL $725-1
Transistor:
Transistor:
Trazsistor:
Transistor:

MFR 26687 pz== no.

Imcegrazed Cizcuiz: MPR 26687 pazs do. ATL 4685-1

Integrated Civeouics:
Incegrated Cirsuic:
Integrated Circuiz:

Sgme as Ul
Same 2s 01

FOHERRAAA

Augis Printed Wizing Assembly:

MFR 286387 pa=t no. ATL 4738-1
WFR 25687 par:

mo. OTL 4756=1

Transistor:
Transistor:
Transistor:

§§

Sane as Ul
M33510/101-02BXX
MFR 25687 part no. ATL 4737-1

?

Relay-Filser Assembly:

328-Q2S5=005

MFR 13495 pa== no.

Front Panel Assembly:

e ATL 5086-1

MFR 26687 par: no. ATL 508S5-1

Audio Amplifier Assembly:

DTL 365&-1

MFR 26687 paz: no.

==
|
}
i

E— |

HEE

CRIZRRAKA

SR~ S —

Audio

Amplifier Printed Wiring Assembly:

MFR

26687 part mo. CTL 3622-1

Transistor:

Transistor:
Transistor:
Toansistor:
Transistor:
Transiscor:
Transistor:
Transiszor:

Integrated Cireuics:

JANTX2NZ222
Same as Q1
Same as Q1
JANTX2N2SG7
Same s Q4
Sane as Q1
Same as Q1
Same as 4
M38510/131-013GE

|
i
|
|

!

i




Table 4-2. Maintenance Parts List Sor Radio Set AN/URC-8(B)XNZ (con't)

REF. DES. NAME AND DESCRIPTION

E

Augdio Amplifier Printed Wizing Assembly:
MFR 25687 t_no. CTL 3622~
‘ ‘::n:‘?.:?:'?r J&M :
- Transistor: Same as Q1
TransiszTor: Same as Ql
Transistor: JANTXQNSO7 o
i Teansiszor: Same as Q4
| Transistor: Same as Ql
- Transistor: Same as Ql
. Transistor: Same as W

Integrated Ci-cuiz: M53510/101-01RGB

Fﬂﬂ?ﬁ?ﬂﬂﬂ

:

Relay/Squelch Prizted fizing Assembly: MFR .
25687 paTrt no. OTL 3626=-1
Transistor: JANTISNS30
Trausistor: JANTX2NZSO7
Transistor: JANTXINZZZ2A
Transistar: Same as Q3
Transistor: Same as Q3
T-ansiszor: Same as Q35
Transistor: Sape as OF

X]

Relay: Same as T
2alszy: Same as T |

npnpn 9fGRAKE

x
’ Ralay: M39Q16/20-030L
)

Low=?Pass Band Pass Fllsey Asse=bly: P/7 MR
25687 parT no. ATL 5091-1 or ATL 5092-!

“AlAll . Mzin Frame Assembly: MFR 25687 part no.
? ATL S5081-1 or ATL 35092-!

IAJALIAL ' Botom Frame Assemply: MFR 25687 part na.
| FTL 4328-1 ‘

| Mounzing Plate Assembly: MFR 25687 part no.
'm4309-1

|E?l"rulr,_::]..?.f:'.er: MFR 26687 pa== ns. BTL |
| 3362-1 |

IAJALIAIUL Power Amplifier: MFR 26687 pars me. BTL
. 3681lel

IAIALIAIIZ | Power AEDLiZer: Same as U1

LIAIALIAIUS  © Power AmpliZisr: ‘Same as Ul :
lAlALIALDG Directiomal Coupler: MFR 26687 part no. 7

| BTL 38601 |
AJALIALUS ! Directiomal Coupler: Same as Ud l
1AlAlLL ' Frequency SelecIor Assexbly: MFR 15437 saxm .‘

<. ATL 30931 25 Z.utel

e o e cocmSemeag . ee s . —— R N E



Table 4=2. Mgintengnce Paz<s List for Radio Set AN/URC-9(B)XN2Z (ecom't)

REF. DES.

NAME AND DESCRIPTION

1RiAlS

ircadband Sidetone Amplifier Assembly: MFR
15=99 parT nec. 549-6408-304

Case, Receiver-Trznsmizser: CY-2955/URC-5(B)XN2:
MFR 26687 par: no. ATL 5288-3 '

Power Supply: PP-Z702/URC.S(B)XN2: MFR 26687 paz=

25.5V Supply Assembly: MFR 25637 paz= no. DTL 3T4s-] |

Converter Assembly: MFR 28687 par= no. DTL 3747-1

Converter Printed Niring Assembly: MFR 25687 past
no. DTL 3618-1
Transistor: JANTX2N3368

Trmsistar: JANTINSGT2 -

BEHQRRREAR

Cont=ol Printed Wizing Assembly: MFR 258687
pasT no. DTL 361S5-1

TransisTor: JAKK..’\IZSO/

Toansistor . vare o

Toansistor: Sane as Q2 |
T-ansistor: Same as Q2 i
Transistar: JANTXIN30SS '
Teansistor: JANTXNSTS1

Trapsistor: Same as Q2

Inzegrated Cisoims: M33510/103-04BG3

Iztegmzted Cixode: M38510/101-01BG3

Integrated CiscEs: Same gs U2

Mulziple Voltage Supply Assembly: MFR 26687
pazrT no. OTL 3709-1

ASRRa

212V Supply Priztaed Wiring Assembly: MFR
25687 pg== mo. OTL 3832-1

Tramsistor: JANTXIN3QSS

Transistor: JANTXNSTS1

Transistor: JANTXINZSO7

Iotegrated Cizcuis: M38510/102-013IB
Integrazed Cizc=uic: Same as Ul

20V Supply Printed Wiring Assembly: MFR 26687

par: no. DTL 4373-1

Transistor: JANTX2NSOSS |
[ntegrazed Cicuiz: M38510/102-013I3 ‘

4-3



Table 4-3. Repai~ and Part Replacement Data for Radic Set AN/URC-3(BIXN2
| LOCATION PARTS
REPAIR OF t REPLACEABLE
| REF. DES. NAME | STATUS | SPARES | ABOARD |
| . s l
! 1AL Receiver-Trans- | Aboard I Abcaze See 1Al
| mitter, Radio !
| LAIAL RF Excizer Abcard | Aboazd Ses 1ALAL
1 |
. LAJAZAL RF Assembly Abcard " Abcazd 1ALALALAL
f 1A1A1AIQ1
; LAIALALIQ2
1 1AJALAIQS
| LAJAIAZ Camt=al Pr=ntad | Aboard :  Aboaze Ql =hzum Q10
3 ¥iring Assembly U1, U2
| 1ALALAS Cveshaper Abcz=d Abogrd QU k== QS
; Printed Nizing 0l theu QS
: Assembly
| 1ALAIA4 | Broadband Aboazd Abea=d 1ATAIA4AL
Amplifier g
Assembly [ |
i f
IAJAlAdALl | Broadband Abcard | Aboxrd Q, Q< }
Amplifier Printed I
Nizing Assembly f ;
} LALALAS IV Bias Assembly |AboszZ . Aboard 1ALAIASAL |
| ALAIASAL | 2V Bias Princad | Aboszd Aboazd Ql, @
§ Wiring Assembly u1, U2 !
5[ lAla2 UHF Freguency Abozzd | Abeazd 1ALAZAL ;
g Synthesizer 1ALAZAZ ;
{ Assembly 1AJAZAS ;
LALA2A4 ;
1AIAZUL
, 1ALAZU2
1
! 1AIAZAL VCO Printed Abogxd Abogrd QQ theu QS
5 Nizing Assembly i
|
| 1ALA2Az | Divider Primted ! Aboazd Abeazd Ul thrs U7
! Wizing Assembly
a 1ALAZAS Phase Detecicr Abcgrd Abcard Ql thzu Q6
| Printed Wizing Ul thru U3 !
Assembly i
LAIAZAG Reference No Repair| N/A Nome .3
Qscillator |
Printed Wiring | |
) Assembly ! ! :
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Table 4-3. Repair and Parc Replacement Daca for Radio Set AN/URC-3(B)XN2 (ecom't)
| | } LOCATION PARTS
; | | REPAIR oF REPLACEABLE
| REF. DES NAME . STATUS SPARES ABOARD
| 1ALAS | IF Amplifier and | Abozsd Abos=d 1ALASAL
: ' Symthesizer i 1ALASA2
3 . Assembly 1ALIASAS
g . TATASH
, 1ALA3AS
5 1ALASAS
! IALA3TL
g 1AIASUZ
LALGAL | IF amplisier ' Aboard Aboa=d Q, @ ;
| printed Wiring | ul |
| Assembly ‘ |
lAIASAZ | Divider Primeed |Abowrd | Abosrd Ul theu U10 |
| Wizing Assembly l
| LALA3AS ' Phase Detsczor | Aboard Aboezd Q1 twu Q4 |
| | Prizted Niring | Ul shem US|
; . Assembly !
! ] !
i . i
. JAJASAY4 ' Audic Processor [Aboazd Aboard Q |
: ' Prizted Wiring Ul chee U3 |
E  Assembly
| 1AIASAS | VCD Printed Aboezd Aboazd Qo
: . WiTing Assemdly ' !
l : H
| LAIASAé | Buffer AmpliSier | i
' : Priqred Wiz Aboazd Abocaxd | Qq, & i
r l Assembly i |
L | |
| ! '
| 1ALAS | IF Amplifier md |abosrd Aboazd | LAIASAIAL
! Demcculztor 1ALASAZ
' Assembly
| JALASAL - | RF Assembly Abczzd Abozzd . SALASAZAL
JAIASAIAL | RF Primted Wiring!Aboazd | Abomrd Ql chen 4
Assenbly Ul ches U4
|
LAIASA2 Audio Prinmzed Aboa=t Aboaxd ' Q1 th=m QS
Wizing Asssmbly Ul chwa Ud
LALAS Relzy-Filter No Repair | N/A | Neme
Assembly i
1ALAT Front Panel No Repzir | N/A ’ None
‘ Asse=bly |
LALA8 | Audic Amplifier |Aboazd Aboazd | 1Alasal
| Assembly ‘ LALA8AZ
; | LALA8AS
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Table “3. Repair and Par: Replacement Data for Radio Sez AN/URC-3(B)XN2 (com't)
| i . LOCATION ;,  PARTS i
| | REFAIR @ COF | REPLACEABLE |
| REF. DES.. NAME | STATUS | SPARES ABOARD ;
| LALAAAJ-:§ Audis Amplifier } Aboard | Abegzd Ql th=m Q8 i
f Princted Wizing 5
i Assembly ‘ ! |
| I |
| LAZASAZ | Audio AmpliSSier | Aboard | Abosrd Ql ez Q8 !
1 | Printed Wiring | i mn i
? | Assembly ! E :
! . | | '
| 1A1A8A5 | Relay/Squelch | Abossd | Aboard Q thrn Q7
! | Printed Wiring | K chru B3
j { Assembly : :
| 1AIAS . Low-Pass-Band | No Repair { N/A None ;’
i Filter Assembly i ;
| AzAL Main Frame Assembly’ Aboa=d Aboz=2 LALALIALAIY
; . : JAIALIAIUL |
! ; , IALALIAIU2 ;
: ! f 1AIAL1AIUS
! | 3 LALALIAIUG
! ! 1 i 1AJALIAIUS i
. A i .
IAlAL2 | Frequency Seleczor | Ne Repair | N/A None 5
| Assembly ! ’ 1
IAIALS | B3roadband Sidetome | No Repaiz | N/A ' Nome |
| | Amplifier Assemply | ! 1 ;
142 | Case, Recsiver- | No Repaiz | V/A | Nene
| | Transmiczer ! } ‘ !
' 1A3 | Power Supply | Abezzd | Aboazd § See 1A
A 26.5V Suzply Aboazs Aboard | LASALAL ,
! Assembly ! LA3ALA2 E
! !
' z
¥ LASALAL ConvertezAssembly Abozzd Abcard | LIASATAIAL g
IASAIALQL g
! }
. IASAIAIAl ¢ Converzes Printed | Abogrd Aboard ® l
; | Wiring Assembly !
» 1ASALAZ Com===l Primted | Aboard Aboa=d Uam g |
g Wiing Assembly Ul sz U3 |
| 1A3AZ ziple Volzage Aboazzd Aboard 1ASA2A1 §
Supply Assembly 1ASA2AZ '
; !
LASA2AL £12V Supply Printed | Aboard Aboazd Q chru Q@GS
Niring Assembly U1, u2
lA3A242 | 20V Supply Primted | Abcard © | Abeard Q, U1 |
Wizing Assembly !
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SECTION S
INSTALLATION
5-1. INTRODUCTION .

S-2. This seczion provides information for installzzion of Radic Set
AN/URC-9(B)XNJI. Included aTe dz2a relared to unpacking and handling,
Sower ~equirements, site selection, iastallation requisements, cable
assemblies, and inspection and adjustaent.

S=3. UNPACTING AND HANDLING.

S=i, Exercise czre in umpacking to prevent damage. Use adequate lifting
and toansport geaT. Set cwatses in the pesiticns indiczted by cTzte
mErkings befcres opening. Use 2 =il puller to remove nails; 4o not use
a2 bar cor cther togl which mmy damage equipment.

=3. Check the egquipment agzinst the packing slip and the list of
equipment supplied (see table 1-3). Check equipment for intstnal
dzmzge; detezTmine that all modules aTe in place. Immediztely rsport
any shertage of materiils or damaged parts.

5-6. POWER REQUIREMENTS.

-7. Radio Set AN/URC-9(3)XN2 can be operated £~om a primaTy power souTce
of us or 2350 volts, 50/60 Hz. Radio Set AN/URC-9(B)XN2 rsqguires 220 wgr:s
0.5 power faczor on w;wndmnt:scospou-.ac:rcnm

w

N

5«8, Radic Set AN/URC-5(B)XNZ is st;;pod Teady for ll5-vol:t opesaticem.
70 cperate the Radic Set om 230 velts, it is necessaTy o change the
FTimgTy power Suses and vol:iage selectoTs; see 5-17, steps 4. TRTough <.

-3, SITE SELECTION,

wr

-10. The selected locazion should provide suffcemt space and light
:aal..ovprspc cperation and zaintemance of the equirment. Remember
a3z sufficient space is requised in Zoomt of the equipment to allow
indivicual wmits to be ramoved.

ln

S-11. INSTALLATION REDUIREMENTS.

Se12. SHEIPS INSTALIATION. The latest approved ships installation plans
should be used for installation of this eguirment. The installing
pesscunel should be familizs with the cperztion of Radio Set AN/URC-S(B)
XN 2 befcre zttempting iastallaeiom.

S-13. ECUIPMENT mrr:m Racdio Set AN/URC-3(B)XN 2 is configured with
slots o acsommocdate poumsing in standaTd equirment Tacks. Tae ocutline
and mounting cimensions for installing the Radio Set £or independem:
ODerzITIOn IT® dependent upon the paswicular installation., Tae ocutlines
and mounting dimemsions for installing the Radic Setr for operztion as
pact of the AN/SRC-20 amd AN/SRC-21 commmizzticn eguipments are shown
i Thelis respective tecimical zanuals.

~
£



5-14, INTERCONNECTING CABLING. All intevcomnecting cabling drawings
ace shown in seczion 3. The cab.e assemblies requized for
installation of Radio Set AN/URC-5(B)XN 2 are dependent upon izs
perzicular installatian.

S=1S5. INSPECTION AND ADJUSTMENT.

S5-18. The following srocsdures a~e applicable to pest-installation
check, power Turm-cn, power tun-off, squelch option, and perZormance
check. :

Se«17. PQST-INSTALLATION CEHECX. Perfor= the following steps before
applying power 2 Radio Set AN/URC-9(B)XN2.
" a. yeck cabling against appTUOPTiate cabling diagTams.

b. Check for proper primaTy voltage cperation and proper fusing;
fuses zre loczted on the f-ont panel of the Power Surply
PP-2702/TRC-3(B)IN2 with ratings marked adjacesmn: o the
fuse holders.

c. The Radio Set is supplied ready for llS-vel:, 30/60 E:z cperatiom.
If 250-volt operation is required, slide ocut Power Supply
PP=2702/URC=-9(3)XN2 S-om the Radic Set and set switches S1501
and SISCZ (see table 2-l1 and figure 2-I) =0 the I30-vol:
pesizicn, Remom the Power Supply o normal position in Case,
On the fromt panel of the Power Supply, change MAIN AC, T1 PRI
and T2 PRI fuses (see table 2-] and figurs 2-1) == those
with 230-volz sztings (Suses Sor 230-vol: operzticon zxe in the
spare fuse holders; see table 2-1 and Egnume 2-1).

d., Check that air vent covess on the sides of the Radio Set == in
operating posizion. That is, make sure thzt the covers zTe
detached Irom the louvered DOITS and Telocated above the
userwd poTTs.

5-18. POWER TURN=ON. To apply power o Radic Set LN/TRC-3(3)INZ,
per<orz the Sfollowing sequence.
a. Set the power swiizh cn the £oont panel cf the Power Supply
(see table 2-] and Zigre 2-1) to the on pesition.
b. If:ho?aaoSctd;:.ndcpen.d.muse,pourisnowapplied.
Qaeck thzt PONER indicator an the Zcvms panel of the Power
(see 2able 2-l and Egure 2-1) is illumingted and thae its
illuminzeion level is adjustable by the Pm' Supply Soome
panel DIMMER comtsl (see table 2-1 and SEgime 2-1).
c."thchdios‘t:.suscduprc‘:hem/m- ez AN/SRC-
2l ‘commmmiczTion egquipment, e IprTUpPTLate procaa.res Sor
thn equipment shculd be used and the Power Supply Z-ont
sansl m indicztor and DIMMER comzsol should be checked
as in the precsding step ).
:hehd.o&'supplyml:agebrset::;ng the METZR Switah
panel cf Receiver-Transmictter Uni: RT-581/URC-5(3)
-12V, +28,5V, +20V.and 12V posizicns (see table 2-l and
=3). On all pesitions the meter needle should be
the csnteT maTX on the meter scale, -

sirisgp
"a?ua
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“#™TELEDYNE LEWISBURG

INDUSTRIAL PARK - P. 0. BOX 326 LEWISBURG, TENNESSEE 37091

Teledyne S.A.

1, Rue du Temple

1201 Geneva, Switzerland
Phone: (022)31-87-40/49
Telex: 27578 (TDY CH)

Teledyne Belgium S.A.

181 chausce de la Hulpe
1170 Brussels, Belgium
Phone: (02)673-99-88
Telex: 25881 (TDYSEM B)

Teledyne Intertech Corporation
146 Tatkte Jamshid Avenue
Shahla Building, 7th Floor
Tehran, 15, Iran

Phone: 897.178/893.851 ;
Telex: 212876 (SERV IR)

PHONE (615)359-4531

TWX (810)384-4076

NASHVILLE

INTERSTATE 65
LEWISBURG

I ®HUNTSVILLE, ALABAMA

Teledyne International Offices

Teledyne Japan K.K.

Nihon Seimei Akasaka Building, 3rd Floor
8-1-19 Akasaka, Minato-ku

Tokyo 107, Japan

Phone: (03)403-8141

Telex: (781)J24439 (PBE TOKYO)

Teledyne International Marketing
Room 601, Kwang Wu Mansion
386 Tun Hwa South Road
Taipei, Taiwan

Phone: 781-8651/781-2923
Cable: TDYMKTG

Telex: 23218 (TDYMKTG)

Teledyne International Marketing
Room 1302, Center Building
C.P.O. Box No. 3599

Seoul, Korea

Phone: 22-6940

Telex: K2331 or K2332
(MOCNDM ATTN TINTCONKOR)

Teledyne Ltd.

Heathrow House, Bath Road, Cranford
Hounslow, Middlesex, England

Phone: (01)897-2501

Telex: 935-008 (TELEDYNE HNSLOW)

Teledyne GmbH

62 Wiesbaden

Burgstrasse 6-8

West Germany

Phone: 06121-39171 ;
Telex: 04186846 (TSCD D)
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