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Figura L. Malficrafiors Medor 58- M0 Tranveslvir.

SECTION |
GENERAL DESCRIPTION

The Hallicrafiers Model SR-1€0 Transceiver iea
precigion-tict, compact, lugh-perlormance radio
cquipment of advanced desizn, This lransceiver
wtilizes 17 tubes and 4 Single conversion hites-
cdyelng system toprovide for thedfransevission and
ceception of single-sideband (388} and continuous
wive [CW) sigpals on the 80, 49, ard 20 metor
The versatility of 8E-180 equipmeant w=rmits itta
be operrted ag a fixed stationcy 5 2 nrnule equip-
mant. A 117-volt, §8/60-cycle AC pawer sunply
cemplete witk spmaker (Model PS-IBO-120% is
aviilable for fixed- staticouse: a 12— 1 DT powser
supply (Model 75130-12), and s mabile installzzion
¥t (Medcl JAF-160) are available when detrane-
eniver i% tohe wsed in 4 mobilz applization.

san advanrced featrs of the SR-1EJequuiptuest 15 Lle
Recerver Incremertal Tuning {RITY couttol, This
coentrol enatles the aperator to anlogk (e receiver
frequency withour disturhing the braveniilter fre=
qquency, and e the weceiver apnroxivialely three
KC either side alths tearamitter fraquendy, Fotat-
ing the RIT gwizeh o QUF suotoaticaliy cetnrus
tha equipment to the ramgeelver condition.

Anpther snecial featureisthe graplified Automatic

Audic Level Cantrol [AALC) ahick functions in Ehe
tegnsmitt miode. The AALG. gircuilry prevents

“splattes” due 1o severe "'Mai-tapping ' of the flnal
smpliffer by providing spprexiately 15 DB of
compressicn after a sl amountaf ' flat-topping™
Jeeure,

{zher features of the Model SR-E60 Transceiver
inrlude:

8 A stable, ascursscly-calibrated VIO,
oA built-ir, 100-EC cryvstu calibrator eireuil,

(Mcdasl S3-180 1= supplied iess orystul and
tuoe).

el.ower aidebssd operabion, dU<meber and
flapreter bands; upper side havel on 20-metey
band: BlanueEl 858 opsvatica [pashsta-talil
amd maneesl W gp2ealion, Pravielon Oy
weee soptpolled 555 operstion (VOX) with
acCeasary unis,

w4 crystal-latbco ditter,
* A sraduct deteg oo,
® An E-metarS BE ousput lovel indieatar,

IHPORTANT

Do not, urder any circuwmstance, attampt.
to opexabe the ER-180 equ:pmient hefoms
Eecomiing compieteiy famnliar with the
ystrucHang contalned archis this mnanuat,
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SECTION It
TECHNICAL DATA

. TUBES AND FUNCTIONS :
Vi IRANE Raeelver RF Broplifise v R2ATT Firsr ond Secord Micephens Anplificr
¥Z JIBEE  Wacelver Mixer VI0 GAMSA  AVCAAALE AveplifienDatéstor
vl 18Ze  PasiIF avphfin I JIBEE Hetaradine Onsillate: nd Hixe
vd GEM Raceiver Sacond IF Ampliliar oo !
: Matsr Acoplifier . ¥R 047 0 Veltoge Regiilerer
Vs ;nxu! Prodoet Beinetor ond Fivst hindin ¥I3 1ZBEy Treamitar Wiwer
- ECCE3 LAl : . :
Lol Y 1ZBYZA Treasmitiar Dlvar
Y& SAMSA S Receiver Audio Cotput
¥ A ViF  12005E Traoamitter Power Anplidier
NT 12406 00K L Lolibrotac Daelltatar
(Mot saspled with weit.; Vié 120066  Yeonkowrter Pomar Anplifier
V& RATT Conicr Qyctater BFC and Third Vi7 6EAE YFOQ ond Gpthade Fellovar
Micmphone Anplifier
FREQUENCY COVERAGE: Stability — Within $00 CPS after warmeup,

Threp-band Capabilily — Full Frejuancy coe-
arape provided for 80, 40, and 20 metar amataur
wanda. The frequency range of each bard ls as
foomwac

£0M Band: 2500 KC - ﬁl(ilf: Xa
43M Hend: B90H KC - 74900 XC
20M Band: 13900 KC - 1440 KC

OPERATION:

Bingle Sidebund — LSB 80M and 40M bands
TSR 20M hund
Pusii-to-talk comtrol (VO
cptioaial accesacyy)

CW — Manual

FHONT PANEL CONTROLE:
RIT CONTROL (OFF/ON), RF - AF CGAIN;
OPERATIDN (OFF/RECONLY/CW TUNE/5356/
CAL); DAL CAL; FREQUENCY; BAND SE-
LECTOR {80M/40M/200); DRIVER TUNE;
CARRIER-MIC CAIN; FINAL TUTE.

CENERAL:
Dial Calibration — 5-KC increments.
Calibration Accuracy — Less thar 2 KC betiveen
100-KC pointe 2fter indexing. (Bullt-in 100-KC
crvstal calfbrator circuit required 100=5C cry-
&tal und 12AUS bibe 40 oparate.)

VFO — 500-KC wmadle range.’

"'.’L

Tubes — I8 plus o voltpge regulator, six
diodes, aod ont varicap,

Amblent Temperature Range — BMinus 20° to
glus 30°C. .

Censtruction — Rugged, lightwerght glumiaun:.

Dimensions (WD) = 6-3/8 by 13 by 11 inches.

Het Weight — 13-17/4 pounds.

Saipping Welght — 18 pounds (nomioal),
TRANSWITTER:

Output Tubes — Two 1ZDJER wibed 1 prraliel.

Cutput Impedlance - Fi:ad, SO-okm pl-netuork.

Power lnpht — 85B . . ... 150 watis PEPMAX,
i OW . .... 125 watis MAX,

Carrier and Unwantad
Sidebantl Supprassion — 50 ‘DB.

. “Bistrtion Preducts — 30 DB,

Avdio Response — 600 CPS to 2800 CPS
{3 DB}

Mir:mﬁrmmjlnpuhl-— mgmmm
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RECEIVER:

Semmtivity — 1 microvolt toy a 20-DE signat-
Ig=nioled ratio.

Ao Cutput — 2 watts,

Cutpul Impedanee — 3.2 chras,

Overail Galr — 1 mizrovelt for 1/2-watt outpur

Antenns [oput — &) chms,

Single Conversion ~ IF 18 5200 KC.

Crystal-Lattice Miter — 3200 KC,
ACCESSORIES:

Mobile Instadlation Kit Model ME-180 —~ Cone

8 monnitng brackets and ntercoanteting cahle
to power lhe Model SR-I60 Transceiver fham
the Model PS-150-12 Power Supply. The cable
length s 16 foet and may be ewt Lo the length
requirsd for the installation,

Het Welght — 3-172 pounds,
shpping Weight — 4-172 pounds {nominal).

[2-volt DL Fower Supply P3-150~-12 — Deslgned
for ont-ol<the-way trunsiostallation . - _terminal
strip’ provides for guick aod easy pontectlon to
the Interconnecting cible: Contains flve sllicon
diode yectifiers and fouriransistora. The batsery
supply lgads supplicd ave twenty feet long and
may bs cut {0 the length requlved for the
instaliaton,

Input Powor Reiul rementa:
Transmit (CW) - . . . . 20 smperes,
Beceive-. ... ... L0amperes,

Dimengicns (HWD) — 3-3/4 by 10 vy 6-3/4
inehes.

Mes Weight — 5-1/8 pounds,
waipplag Walght — 8 puuwnds (wosingl).

M Z=volt AC Poanr Supply Model PE-160-120 —
Styled a8 a companton umt to the Hodal SR-160
Tranezelver, this supply also contalns a 4-inch
by £-inch s=peaker ~. oae-cable connecticn
carries puwer to, spnd audio from, the transceiver
. - . maybe plugzed into any 117-vcle. wall outlct
. . . cantaing five silicon diode reclifiers.

Input Power Requiremernts)
Trangpat (W) . .. . . 300 waits,
FEceIVer . . -, .- .. . 14D wailts.

Dirgengiong (HWD} — €-1/4 bvy 7-172 by 10
ingheaa.

Net Welght — 22 ponds,
Shipping Weipht — £8-1/2 younds mominal).

VX Cootrol Unit Model HA=16 — Dagsigned fcr
guick sttachmeni o reaf of Model SR-1€0
cablnet to provide soice eoatrolled operalion
bawar 1s derived from Mede: SR-182 through &
amgle plug-in connector, Containg three tubey
and sensltive VOX relay.

Net Weight — 34 pouna.
Shipping Weigit — 1~172 pounds |ncralnal).

100-KC Calibrator Crvata) = The correct type
prijbrator crystal unit may pe cbtained undsr
Hallicrafters part immber 016-002712 or msybe
sbtuined [rom # crystal supplier to the following
spacitications:

Frequency — LOD.0DO KC 2,005%.

Resonance — rarallel.

Load Crpacity — 20 uuF.

Holder "Fype — BC-13/T.

SECTION M
INSTALLATION

VARHING

LETHAL HIGH VOLTAGE IS
PRESENT WITHIN THISEQUID-
MENT. BE CAREFUL WHENIN-
STALLING THE UNIT, WHIEN
MAKING BIAS ADJUSTMERNTS,
AND _ WHEN PERFORMING
CHECKS UNDER THE CHASS1S,

o ' i
Ly = 4

SEET B

1. UKPACKING

Carefully wemuve tble equipment from it
carton and paeking waterial and exsrnine it [0
any pessible domage which may have oceurred
duving transil. Should awy sgn of damage be
apparsnt, immediately fle actalm withthe carriex
graking the extenl of the dasmage Check all Ship-
nE labels and tags lor special instructions before
removing or destroving them.



32 LOCATION

~ The Nodsl SB-160 Tramscewsr wmay be
placed ir any leeation pecinttting free sir car-
culatior thpough e ventilatic: openings in the
cebinet. Howewer, excessively warin lecations
such as those adjzcent o radlatwors wed leaticg
units sheuld be genided,

3.3, AMWTEHHAS

Antenna eopnections are provided onlhe year
of the tranace:rar, as showi i ligure 2 M2
comupon ansong 1s used, the anliessy switch (53]
must be In the COMMON (down) positian and the
antenna connented to the COMMON connector. If
separat? ancennas sye used, fhe switeh must be
in the SEPARATE {up} position, and the receiver
Antenha conneetsd to the top REC. ONLY con-
hector {J6), sow the trarsmitie r antenna cnnnestad
1o the COMMON conneetor (75).

Refer to the ARKL handbook or shmilar
publications for tha selecticn and lnstallabon of
anlemas. An Antenna Systém which erminates
progery ioto a SO-ohm transmisslon Hne wiil
satisly the load requirements ¢fthe Model SR-160
Tyanzeeiver,

&

NOTE

Fever operate the trunSceéiver without
popnecting o an anteona load or o a
registive dummy load,

34, BASE INSTALLATION

The Model SR-16¢ Transcelver as a bass
station may ke operatéd with or without n linear
powey myplifier

To operate the Model SR-160 from 117-volos
AC, the Mpdel PS-150-120 Power Supply. or an
eculvalent supply, is required. Merely conncct

B 18

Flgire 2. Brer Poosl View of Transcarvev.

the muilicondugmor plup, attaches to the power
supply, 10 the POWER rscoplacié ou the rear of
‘the trapfceivey. counces the 1ine ecrd oo the wall
oullet: and comnect the satenna Systém to the
Arataceiver ANTENNA rogeptacles a3 outlined in
paragraph 3-3. & four- by Six<inch speaker 1s
contained within the power supply and 1s inter-
conmected o th: transceiver through the cuble,
The micropbone receplacle ia located cathe Front
paset, and a push-to-tulk style wicrophans wircd
s shoem in figure 8 18 required. The micruphixe
cabie cnanector is an Ampherol B0-MC2I,

e

Figeve B shows 1 “Ef.m bage ingtaliation, In
block disgram fnrm., ing use ofa linear ppwer
amptifier and am oxternnl antenna changes-over
relay. [n the installation shown, the receiver
oot Ls connected dirseily to the antenna relay
Bivough the top ANTENNA cowmector {(JB): the
tamsritter output of the trahicesiver 1s vbiained
tarough thi bottoss ANTENNA connector 434) and
fed to fhe linear ampllfier input. 1f desired, two
spparate antennsas may be used in e igstallation
shown, elimteating the'use of the antenna change-
cver relay.
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Fins 10 and 11 of the FOWER plogconnect to
anterpal velay contscts on the sotenna relay (K2}
of the transceiver and may b2 carected into the
circult te cosdrel the external sctenna relay as
ghown. Push out the vatzinipg pin in the cable
cotnector and locser the caoble clamp to goin
access w the plur vwiring.

IWPORTANT

Before operating th: Modsl SR-160 ax a
teansmitter, tha bias sdjustmend cantro!
located on the powar supply must be sck
Fefer to paregraphs 8-3 pnd B-% for
detsils,

35 WOBILE INSTALLATION

Thes Model SR-183 Trenscuiver may be in-
stalled in auy vehicly haviog a 12-voit DT power
szourece. To complete the mobite installadicn, =
Model FS-150-12 Puser Supply, a Model MR-180
Motile Instglivtion Kb (finures 4 sud 5} and a
mobile antenna systern will be required.

Tha P3-150-12 Bawer Supply, 25 shipped, 1a
wired for vehicles having the negative aide of the
battery grounded, The Madel SE-160Transcelver
ard VOX accessoyy unit will Operate withour
madiflestions in mobile installatiops of this type.

Ii thy cquipmant is to b= invtallad in vehicies
Iaving the positive battery torming] grouwnded,
make the wiring changs noted jn figuee 19 (Model
T5-180-12 Pover Supplyl and aisomake unc of the
twe [ollowing sugpesied wicing chdpges in e
Model ER-1680 Trangceivsr.

t-025E 2%

If tie {ransceiver wiit is used exclusively
a3 a2 mobile unit:

a  Connect & FC, 22 AWG ware jumper
across the reluy supply roctificr
[CR7L

b Digcomuect the relay suppdy flter
capacitor section (C4LC)

c. Fawire the surgs diode (CRE) lucaled
at the antenna ralay -oil so that the
cathode end in coopected to the
block "white wire.

CAUTION

WETH THIS MOTHFICATION B KOT
USE THE MODEL SR-160 TRANS-
CEIVER WITH THE FS-150-120
FOWET SUPFLY,

if the wransceiver waltis tobe used inter -
changeahly with the P5-150-120 Powar
Suppty (AC mains) aid the PS-150-12
Bower Supply (mobile withpositive supply
terminal groanded) then modily the SB-
160 as follows:

a.  Heverze Lke polarity of the relay
supply rectifizr (CRY), that 15, con-
nect the gathodz fo the heater ter-
tnnal ot che tube socket.
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b. Disconpect the relay supply Olter
capacitor secton (CNC) and sub-
gtitute a 300 uF 25V electrolytic
capacitor unil, conrecting the posi-
tive termingl to the chassis and the
negative terminal to the relay supply.

c. Fewire the surge dicde (CHE) located
at the antenna relay coil ao that the
cathode epd i3 connected to the
black/white wire.

The Model PS-150-12 Power Supply may be
installed in any convenient location. Tn the Inatal-
latiom discussed in this book, the power supply will
be installed in the trunk. (See fpure 6.) Mount the
power supply securely, using ssl-tapplng ee rews.,
Fosition the power supply in such a marner that
the side with the terminal strips is arcessible.

I

L
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Figura & Wiring Disgron ol Mobite Iistolloifaa.

Connect the btwo MO, B AWGE wires supplied
between the two-connector terminzl strip on the
power supply and the hattery. The red/white wite
should be connected from the top terminal on the
power supply to the positive (+) side of the battery
and Lhe re ack wire from the bottors terminal
to the negative (-} side of the batlery, These wires
should be cut to 2 suitsble length before being
coonected to the batkery, The pogitive lead should
e conpected to the battery throvph a 30-ampere
fuse block (not sopplied, see figure 6). If the
vehicle has a positive ground electrical systemn;
fuse the negative lead.

&

Fun the multiconductor power cable supplied
in the installation kit MBE-160 from the Model
ER-1680 Transceiver under the floor mat and rear
seat and inte the ftrunk. Since this esble {8
wostherproof, Tt may be threaded underneath the
wvehicle if desired. Cut the cable to the desired
length, strip the wires, and connect these wires
to the terminal strip on the power supply. (See
figures 7 and 18 for color coding and terminal
rumbering.)

IMPORTANT

Before cOnrecting to the vehicle's hat-
tery, check the transceiver, if slready
Installec, to ascertain that the OFERA-
TION swilch 1= in the OFF position.

CAUTION

USE CARE WEEN MAKING OON-
NECTIONSE TO THE BATTERY IN
THE VEHICLE. THE POWER IN A
BATTERY CAN CAUSE DANGEROUS
BURNS AND EVEN EXPLOSION 1F
SHORT CIRCUITED.

Connect the speaker to the jack provided on
the front pancl of the Maodel 8R-1680. This jack
accepls a standard PLES type plug. The speaker
can also be edonnected o the pear of Uhe Biodel




SR-160 through the POWER receptacle (I7),
texminals & and 9 {see figure T}, Use of the aulo
radic louwd speaker is not recommended unkess &
switch is installed to remove the speaker from
the auto radio when operating the Model ER-160.

Install the antenoa svatem in the wmanner
recommended by the antenna manufacturer. Con-
nect the coaxial cable [rom the antenna to the

COMMON ANTENNA receptacle at the rear apron
of the Model SR-160. {Check the selector switch;
it should be in the COMMON position-down.) The
anterna receptaele on the Model SR-TE0 mates
with a phono-pin-plug type of connector, Use care
when scldering the center conductor of the coaxial
cable to the plug pin. Solder onthe outside surface
of the pin ecan damags the receptacle on the
fransceivear.
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Figure 7. Schemotic Divgrom of Model MR- 16D Intercennssting Coble.

Comnect a suitable microphone to the re-
ceptacle provided on the Eront panel. The -mierc-
phone receptacle mates with an Amphenol 80-
BIC2M cable connector. It is imporiant that the
Internal wiring of the microphong be &5 shown 1n
figure 8.
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IKFORTANT

Before operating the Model SR-180 a8 a

transmitter, set the bias adjustment

control on the P3-150-12 Power Supply

a8 cutlined in paragraph 10-2.

Only after familiavizing yvourself with the
controls and their fumneticons, a5 outlined in
Saclions TV and V, should you perform an opera-
tHinsl check. It is recommended that the engine be
running while operating the Model ER-160 Trans-
ceiver to prevent draining power from the battery.

134-gagn?

3.6. MDBILE NOISE SUPPRESSION.

The following suggestions riay be helpful in
the suppression of noise enecuntered in mobile
operation. Install resistor-type spark plugs and
eoaxial bypass capacitors in the ignition coil,
generator and voltage regulator leads. Ihstall
bracket-mounted coaxial capacitors in the genera-
tor and battery leads to the voltage regulator and
cemnect a 0.005 o F mica or disc capacitor from
the generator lead to ground. Chokes may beused
in the peperator fields and armsture leadsinstead
ol the bypass capacitors - approxdmately 12 turns
of NO. 1& wire on & 1/4-inch powdered iron eore
for the field lead choke and approximately 12
turns of NO. 12 or NO. 14 wire on a 1/4-inch
powdersd fron cora for the armatore lead chole.

Halliorafters has available & Mobile Noise-
Suppression Kit, Medsl HA-3, which will Tulfiil
any sSuppression requirements of thisinstallabon.

Additdenal Information, congerning the proper
suppression of mobile noise, i3 available in the
Handbool: of Instructions for Hallicrafters’ Model
HA-3 Mcbhile Motse Suppression Eit and in other
current hendbooks on the same subject.

-9



SECTION 1V
FUNCTION OF OPERATING CONTROLS

All controls miltzed during normal per=
atinz of "Hal'fcrafters #odel SR-160
Trasccelver are ipcated gu the Iycnt
pansl {zee figure 1).

41, RIT CONTROL - DH-OFF.

The Recetver nexemental Tuutng (RET) con=
trol consists of bwo eontrols with Concentrie
shafis. The ON/OFF function of the lever contapl
either puis the varlablas slerment RIT cogtyolinoy
out of operaticn. This contrul, in.the ONpostien,
enables the cpuarator to fine-tine the recerver
plos or minus thres EC by megns of the RIT
potentiometar (round knob) withaut dsturbing the
nitisl calibration or trinsmlising freguency. Re-
turning the control. to the OFF pozition agatn
lacks the reeeiver freguency bto tee transmitter
froquency. RIT muost bs turned OFF to ealibrate
the gial or to optrate the traosmittes aod receiver
on & edrmmeon Srequensy.

d4-2. RF GAIN - AF GAIN

The RF GAJLY and AF GAIN cortrols are two
rontrols mounted on cencentric shafls. The RT
GAIN covkrol {lever contral) variss the gain ofthe
receliver B amplifier stage, Maximum Sensitivity
g abtained with the cantrol s=t fully clockwise,

The AP GAIN eontya] (round Zaob) adjusts the
sudlo cutput level at the spezter lepmingls and
PHONES jack. Clogkwise rotition imereases the
glgna) appled 10 the grid of the audic amplifier,
thus fneressing the audso level,

43 DPERATION.

The OPERATION conhtrel is o five poaitica
switch, Tn the QFF position, ali pomer is dis-
coringeded from the circiityy. In the REC OMLY
position, the “eceiver portlon of the ranscervey
s plwed it operation and all cirevdis comman LW
both réceiver and trasamstier are n the racelve
condition, while clrevita used onls fathetransmit
motle are either biased off or swiched cff by the
control relay, In the CW-TUNZ posivion, the
control relay switches the circuitey 1o Lransmit

condlition, and 11 the unlt @& properly tuned it will
deliver”a OW signal, the level of which 1% ¢on-
trolied by the CARMER control. Insg rting znopen
eircuil ey into the KEY §ack will interrupt the
signal and the-unit maw then be kKeyed €W opera-
tion). In the SSB operation, the eircultry 8 switched
to receive conditlons unffl the microphone PITT
switch is closed, The control xelay thew switches
thes ¢ixeuits 10 Ehe tranamil moﬁe withths carrier

10

balanged out for $3B operation. Tn the CAL post-
Hon, the unit pperates im the Teceive mods; but
witty thee 100-EC marker erystal oscillatorrunning
ko supply catinration signals at the 100-KCpainis
an the dial,

44, MIC CONNECTOR.

The MIC connectar provides fr the con-
naction of a pushetoetalk microphone for use in
558 transmission.

4:5. DAL CALIBRATION ADMISTHENT
(DIAL Cai)

The DIAL CAL éontrol varies the froguency
of the varizble frequency oscillator (VFO)} over 2
small tange 50 that W dial ¢alibrAtion may be
set precigely whin ecmparad to 2 standard.

45, FREGUENCY,

The ZREQUENCY {Tuning) ¢control determines
the frequency to which you ave Materdng or
transmitting. (Refer-to RIT control effectpara-
grapho4-1 ) Thiscontrol 18 conoected t the tuntng
dial which presents s vigual ind;l.enﬂnn af the
frequeney in the teft-hand window ow the panel.

47. BAND SELECTOR,

The BAND SELECTOR cartrol is s cthree-,
position switck vsed {0 select the ﬁEﬂI’Edht‘ﬂ af
operation, The bands of operafion aré referariced
o the wavelepgth In meters, thatis, BN, 200
ard 2081,

43 PHOMES JACK,

Thiz receptacle provides® for e uge of
neadnhones, Whet the teadphone plug fe tnsevted,
the. speaker i#*d.lﬂbleﬁ Higlhi or low frapedance
héadpiones maybe nsed,

45 ORIVER TURE.

The: DRIVER TUNE. gontrol: resonates the
agsocizted RE amplifler aad miksr $ & inboth
the trassyit and vecelven iom. When
operating nthe YEC2ive: mud-ar, r.m,mn’m:il Fequiras
occasional “tougheup!! €0 Oofatn mimdinem ro-
celver eensitlvily 08 the Lnit 5 tungd asross the
band.” Far. transae:{# ‘operation, the contrel is
alwaya tned for maimiy | iﬁer cytpiut and
left gt this getting: during the yeceiwe porlion of
the gontast:.




4.70. CARRIER-MIC GAIN,

- The CTAUER and MIC GAIN costrole are
sevarate polemtinmeteve operating chrough con-
centric ahafls.

The CARRIER tontrol {lever coutrol) setsthe
AF outp level for CWoperation and during the
Iramsmitler ntng procesa for CWor E5Bopers-
tignn. The ¢contegl is funcdenal onlky in the CW-
TUNE pesttion of the OPERATION swotch. Turning
the ¢otteol clockwise wmcreases the BY output
level.

The MIC GAIN contrel (tound kndl)) sete tha
dudic level to the balanced wodulac atspe from

the miecoshone atuplier stagea. The controlhas.

sufficient range to hanHe =ny lgh tmpedance,
high or low fevel micrcpione deatgned for vaoica
eommunieations,

411, FINAL TUNE.

The FINAL TUNZ control drives a varlable
capacitor that lures the pi-nstwars vaed longuple
the A stage to the satenma igad. The coutrol is
callbrated in band segmen:s to pernut presetilng
ihe capacitor mear resanance during the tuming
procedire.

4-12. LHETER.

Thir meter Fwnctions 85 an indbcator of
relative Sipnal strengih lu ibe recelve moce and
A5 @ relative power cutpot Indicator w the
Iransmil mode. It L3 swickad sutematically when
ihe mutic &f operation ia clanged.

SECTION V
TUNING PROCEDURE

51. GENERAL,

The tuming procedure of the dodel SR-IED
Transceiver is not complicared; bowaver, care
slwuld pe exercised when tundup to dnsure peak
serformance 5f the equipment. The followlng
paragrapha deacrlve the procecdures for receivar
and tassmitter tuning.

IMPORT ARY

Belore operadng the 8R-180, the bias
adjustment ¢ontrol onh the povar Supply
wust ke sel. See pevagraph B-3 of
allgnment procadure.

3.2 RECEIVER OPERATUDH.
Preset the pontrola ag Indicaied:

MR i OFF.

RP-CHIN by s Maxinum {clockwise).

EFERIN . - As required.

DIAL CAL ... . Canterorleave in cali-
brated position.

BAND EELECTOR . . Desired hand.

FINAL TUNE. . _ . . . INonoparating,

CARRIER . - .. ... . Nonoperating
{Full CCW).

MICGAIN: .., .. ic Noncparsting

{Full CCW}.

OPERATION . - . . .. REC ONLY postton,
FREGUENCY. - . - - - Degired freguency.
DEIVZE TUNE.. .. adjost for maxinwem

S-meter reading on
signal or mAXiToum
backrround noise,

&= the recelver is tuned across the band an
oc¢asional resdjustment of theé DEIVER TUNE
¢control well be found nscestary. Maximum A¥C
effzer will he cbtained wilh the FF GAIN comrol
sat at maximum sensibvity. The use of the BF
GAIN control under special operaking conditions i3
left to the discretion of {ha specator.

5.3 DIAL CALIERATION

The tollowing pracedure is applicable if Uy
crystal calibrator kas been made operational and
calibrated per paragraph 8=6.

Pyeaet the controls as cutlined in paragraph
§=1, exgent set the OPERATION control at CAL.

To calibpate the &ial, sel the dlal ip the
100-KC point nearest w the desived drequency.
Botate e DIAL Cial. contyol for gend Deat.

It may ke nereesary to increase the AF GAIN
contral sekting > recover swificient audio pear
zerg beak. The RIT control nwmst be io the OFF
sosition when callbrating the dial.

Aftexr cadikrating the dial, returathe QPERA~
TION control tc either REC ONLY or S8B to
receive ©n the desized frequency. Repeak tha
DRIVER TUNE conorol &5 required.
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5.4. BASHC TRAHSMITTER TUNE-UF.

Preset he fallowing crntrals a8 indicated:

CARFPIER ... ... - Intttal seching af maioni-
rwrn {Full COW),

MIC GalM .- .. .. Iutis s=thing al mini-
murn {Figl COW).

BAND SELECTOR . . Desired band.

FINAL TUNE. . . ... Destredban] sepment.

RIT CONFIROL . ... OFF

FREQUEMCY. . . . .. Desired frequency.

ORIVER FURE | . . Use initial settine ob-
tained for rezcive
madie

OFPERHATICIY . .. . . REECONLY.

Sat the DPERATION control 2t CW-TUNE
and close tht ke cirvuit ifakeyeris phagesd Into
tne kow juck, Rotate CARRIEN contral (lever
control) clockwise until 3 small indicabon is
chserved on Lhe S-meter. In the transmit mode,
the S-meter indicates relative BF output valtage.
Adjust the FINAL TUNE control oy maximuey
output, and then adjust the DREVER TUNE coatral
Yor maxirnme output voltage. Adjustthe CARRIER
control 25 requirerd o keep the S-metor readiug
neay 5-2 while wnine.

Alwayes use the DRIVER TURE scttingoblaingd
during tranemitber tuning when receiving ¢n the
Fraquency. The setting chtaiged while taning e
raceiver is generilly tue browd to satisty the
transmitier vequircment.

55, O QFERATION.

Tune the trangmitiey ascutlivedin paragraph
G-4. VWhen akeyerisplugged intothe key jack, its
key elveute must e closed fo permil tusing Jor
eithex. CW opermlon or SSE cperstion, If the
SR-1€0 15 used to driva a linear amplifier, pdjust
the CARRIEE concral {lever control) for the drive
lavel required by the linear amplifier. When oper-
ating inte anantenna load, advanee the CARRIZER
control to just beiow saturatod drive level.

Satursted drite level i5 determined 1% che
following manner. Start from the fll ¢owitera
clockwise CARRIER coatrol setting and slowly
Increase the aurput (cleckwise) while abserving che
S-mater. Set the control at a peinl where forther
votaiicn does not ciuse Anappreciableincreaas in
the S-meter reading. This is situraled ouiput
{operate s.ightly below Hiis level).

B2

The frasachiter ls now raady to ker. To
receive, t2zorm the OPERATION control w e
REC OMLY postion,

5.6. PUSH-TO-TALK OPERATION

Tung tle teansralthey zeoudined in paragraphs
5-4 apd 5-3. RNote e S-weter reading obtained
for mazbyann drlve level bo the tinear amplifier
or Lhe mayioum saturated cucput when oparating
inte an antenna load. 2

Feturn the CARFRIER tontrol 10 mindwwm
outpu: and =et the OPERATION contrel 2t S56.

Depress the microphone pudl~to-talk swikch,
speak inio 1w microphong inanoreial voice level.
vl swdwunce the MIC GAIN control (rourd knoli
until the £-meter Swngs upward wasproxmately
cac-balf he ceading noted at maxioun. cutpul
during tuning with carrter.

The MIC GAIN conteal setting will be found to
b lees ¢ritical hecsuse of theccmpression action
of e AALC ¢ircaltey; howsver, the knub selting
still degends upon tha type of macrophong, the
aperatar’Evaice characteristics, ardi iz Cperating
haklta.

Spfficient microphons gain hus been buile inle
the SA-1&} to handle the usuval range of levels
associated with commuricalion lypé microphones.

Heleasing the microphone $witel atten will
retury the trangeeizor t© the xeceive conditlon.

ROTE

I 2 %ever clecwt e left pluspad into
the key jack, it saust he cloead ta
pevtait SSE ooer ation,

57 VQICE CONTROLLED 558 OPERATION.

The Mocel 3it-160"F ransreiver operates EEE
wiflh pusheto=talk control; however, che VOX
Control Unit Model HA-16 18 avalisble for voice
coptrolled single aide band operation. When this
aceesaory unit isinstalied, the following oparsting
proeedure will appoly.

Imtlally set the PTT-VOX selector swilch of
the VOX controd unit at PTT, and set the (hoee
enstiole (SENS, DELAY 2nd ANTI-TRIP) at their
full countercloclowise positicns, REeéluwed the AT
GAIN on the fransceiver to a relatively lowlevel

Use tae tunize procedure owllined in piva-
srepls 5-4, 5-5, and 5-F to ready the Kransogiver
for S5 oparstion.



With the OPERATION ¢ontvel on the trine-
gelver set at se1 the selector Switch on the
VO conkrol wnit at VOX end sol G VOX
acgessory unit controle as follows:

1. Adranee Ihe SENS control (clociowisel,
while talking into -the voicrophone, unttl
the VOX relay ploses onthe first syllable
of apeech. (Use no more VOX gain then
pecesaary for best resulis.)

2.  Adjust the DELAY conirol f03 the deeired
drop=cut delsy. The delay peniod in-
¢reases as the DELAY eontral is turned
clockaise. The delay pericd should ke
long encugh ko prevenit chaynge-over
between words but oot leng encugh to
miss the other pperator’s gquick reply.

3. Se: the rectiver AF GAIN conleol for
tha desired ligtening level and advance

tke AHTI-TRIP sepsitivity control
{~lockvdee] until the recelwed elgpals
do oot actuate the VO catay. Excessive
anti=trip gain or & major Lnerease Inthe
¢stablished listeninz level may lock out
the votoe contiol SyStern.

With the VOX accesgory unmt adjusted, sither
toethod of control may be aslected by simply
patting the selector switeh for efther PTT or
YO

NOTE

Some mitrophones equipped for push-to-
catlkc control have shorting eontects inthe
swisch o disableile microphone aiemaznt
when the puskbuiton i@ relessed. YOXR
aperution will not e feasible unlessthis
cireuitry i1z diseonnected weothin e
microphones,

SECTION VI
THEORY OF DPERATION

§-1. GEMERAL.

The Model SE-160 Transceiver congiste of 2
gingle convarsicn receiver ard amgle conversion
transmitter. The YFO virevitry, the hetercdyne
cryatal oscillator (400 band) cireultry, the ear-
rier/BFO crestal osciflator elvculery, the AVCS
ALLC amplifiar-detégtor cirdmtry, the mabler
cleauitry and the ¢rystal Gitex/IF amplifier <ir-
cuttry all aré common 10 both the cransmitier find
vecelver systems. Reler 1o figure 8 for the Elock
diagram of the equipment and to figure 20 for the
schematic Jiagrar.

6-2. RECEIVER SECTION.

Tke slgrat st the antenna s fed to te
receiver's RI amplifier atige (V1] through the
‘antenna rélay (K2) lacated In the iransmilter final
amplifier geotion. The sipnal 1= amplified od fed
to the reéceiver wixer (V2] where it is hoteradyned
with the VFO (varlaple frequency oscillatar) on
tho $0M and 20M bands, or with lne product of
the VPO and the heterodyne cryetal oscillator on
the 40M band to produce the S200KC interediate
[regnency.

) Tha RF amplifier and mixer tuned ciromts
‘ave seiected by the BAND SELECTOR swizch und
tuned by the DRIVER TUNE cont»n).

The &ipnal, now at interriediate {requency ., 8
f£=2d through the crvstal Blierand further amplified
by two stazes of 1F amplification (V3 and V4). The
output of V4 15 fed wthe productdetecior (V5) and
ta the AVC amplifier/detector {V10), At the product

Hetecior the slgral 15 mixed with the 32040 KC BFO
giznal o yroduce the audio frequency product
gesired. The audio froguemey ignal passes through
th: AF GAIN eontryl for level control, and 15
amplified to speaker power level by audio wncpli-
fier tubes V5B and Vo.

The intermediate frequency sipnal fed w the
AVC amplifier/detector stage (VI0} is amplified
further and roetidfied to produce the AVC volvage
fed back to the erids of the RF amplifior Stage
{V¥1}) and the firat 1F amplifier stage (V3) W
control oversll =stern gain for variations n
slgnal lsvel ak the wnterna

A zumplo of the AVC voltage i8 fod (o thé
grid of the meter ampluller (V4) to display
received signal levels o the S-meter,

63, TRAWSHITTER SECTIOM.

The avdio [reguency signal frum the misro-
phone is amplified by the twp-sage microphone
amplifior (v with the MIC GAIN contrul fox Jevel
coptrol, The emplified audio sigual is fed tuough
a eathode follower stage {VEB) W the balanced
modulator.

At e halanced modulator the carrler oscil-
Lator (VB 4) atgeal 1s modulatod by the audilo signal
to produce a double sideband 3uppresaed carrier
gignal centerad cn 5200 KC. The ouiput of the
wodulater is fed o the cryatal fikter whare tho
lower sideband is attenvated and the uppsr Side-
band i& passod oum to the HrstIF amplijier siage
fay further amplification.

oF
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Frotn the 1F amplifier stage the signal is fed
10 the transmitter mixer s1age (VI3) whare it is
Zetensdyned with the VIO sipnul on the 80M and
20¥ bands or itk e procuct of the VEO and
the heterodyne erystal oscillator on the 40M band
1o produce the desired trarsmiiter frequency.

The signal, at output {requency, from th
irosmitter mixer i then smplified Ly the
transmittes driver stage (Vi4) and the powec
amplifier Stage (V15 and V1E€) and fed ‘o the
antenna through thi actenai célay,

The RF output voltage 18 metered by tha
S-meter for "tune-up' and momitorisg puyposes
by dividing down the BEF woltage level, rectifning
it amd feeding the DC voltape to the grd of the
S-meater amplifier tube {V4B}.

The funecd cireuiss of the transmitter mixer
el driver stages are sclecled by the BAND
SELECTORE swilch s tuned by the DERIVER
TUNE control. The power sunpaifier (utpat bunecd
ciccuit is selected Dy the BAND SELECTOR
switeh and tuned by the FINAL TUNE ¢ontrol

The Autoratic Audio Level Control (AAZC)
civcuitry operatesintas following manner, YWhenil
smrall anwount of "datl-topping' occurs in the final
amplifier, a ripple voltage at oadio fregquene y de-
velops on the amplifier eridbias line inproporiion
o the amourt of "fat-topping. " This audio Sipnal,
which is not presen: witbout final emplifier "flat-
fopping,” is coupled 1o the AVC/AMLC amplifier
fuke V10 whore owput is 2 rectified DC veltara.
The reculbting DC voltape, which is in direet pro-
yFortion to the degree of "'flat-toppiog” ocourning in
{he final smplifier, is fod to thefirstIF amplifier
gritl as ghin control bias.

SECTION ¥iI
SERVICE DATA

7.1, CHASSIS REMOYAL.

To rémowc the chagsiz {rom the cabinct,
remove {he four cakintt Serews at the botlom
near Lhe cabinet fcet. and cacclully &lide the
¢fEsgis and panel assembly out [1om the [root of
the cabinat,

7-2. TUBE AND DIAL LIGHY REPLACEMEHT.

Acgess to the dial Bght and all tubes may be
obtained by removing (he ¢hassis from the eabi-
wet. Bee paragraph T-1.

3. TROUBLESHOCTING

In the deslgn of thig trausceiver. full ¢on-
gideration was giventoleern mairlenasce probleéms
&t an absolute minimun. 48 jo all well ~designed
elactyonic equipment, mdintenance and repaar
problems are generally confined to the checking
and replscement of tubes ard semicoaductor
devleps which may becorme defeckive. Malfunetions
of thls nature are usually easily leolated Al
corrected. However, 1t 1z entlrely poasible thal 2
more checure maliunctloe may zrise. In thig
event. only therourhly treined teclnleal personnel
sheuld attempr to service ejulpment of this
complestty,

4 ‘recommeonded aid to troubleshooting the
BMudel SR-180 Transcaiver is agenaral-covarage
raceirer which cen ba uced to provide a quick
cleck on the verious pscillator circulis withinthe
SR-160. A lead connectad toc the anteonz of this
receiver, when placed in t!ﬂ’prmdmit}' of the

aselllator tehe in the coreusi o be chacked, can
determing ibha presemce o1 abfence of Eignal
from the staps in question.

H a malfunctivn Cecurs when operiding on
one parficular band agl/or mode of operation,
1he unif showld B¢ checked on #ll othier banés and
in #ll other modes of operation U0 isclatc the
difficadty, A carcful study of the bloek fiageam
(Agure B] will give a quick el 28 o whiclh tubes
shouwld b checked, The voltage 2 resisbance
charts {ipures 10 ancl 11) and sebtmatic<hagram
tfigure 20) will also aid in isclating asd correcting
2 malfuoclion.

r-4 SERVICE AND OPERAT ING QUESTIOHS,

For further informalion regarting operation
or servicing of the Model SR-163 Transceiver,
contact the dealer from whom the cnit was
purchased, The Haliicraflers Company maintaing
an extenslve systermn of Avthomzed Service Cenlers
where any reguired serviee wil e perfcrmed
promptly and elficlently at no charge if 1his
equiptment & deliversed tothe servioe center within
90 . days from dats of purchase 9y the original
burer and the defect falla within the verms of the
warranty. It ls necessary tn present the bl of
eale In order w eamablish warranty abatvs. Alter
the expiruticn of the warvaoty, repairs wdll Le
made [or a pominal charge. AJl Halllersiters
Authorized Service Centers display the sign
shown on the following pare. For the location of
the one nearest you, copsult your dealer or vour
local telephone d:rectorz.



Make oo fervice shipments to the factory
noless instructed ko do so oy letter. as The
Hallicrafturs Cumpeny will nol acceps responsi-
bilily kor waulbonized sicpmeats,

The Ballicralters Company reserves the
privilege of making revisions in corvont pro-
duction Of &uipment, and a3Sumes no {hli-
gatizn tn iocorporale such revisions io caslicr
madels,

\ /
Aufborirad

il ers

Service Cantar

Cosa mications Eaudamami

SECTION VIN
ALIGNMENT PROCEDURE

VAERMING

LETHAL HIGH VOLTAGE IS PRESENT
WITHIN THIE EQUIPMENT, BE CARE-
FUL WHEN [N3TALLING THE UNIT,
WHEN MAKING BIAS ADJUSTMENT,
AND WIEN FERPCEMING CHECKS
UNDER THE CHASSIS.

E-1. GEMERAL.

The Model SR-1€0 Traauscgiver has boen
accyrately atigmed ana ealibrates al the factocy
and, with sortoal uSpge, Wl not require re-
alignment jor extended perlods of time. Service
ar replacetnent of a major componemt or ¢ireuil
tay ripure subgequent realigoment, bul wamder
N circumstances should realipnoent be atiemoted
unless the malfuiction has heen analvmed and
definitely iraced io mis-zlignment. Aliznment
should only be pevformed by persons experienned
I thte work, using the proper test equipement.

NOTE

D¢ not make any adjrsunenta wileas the
operation ¢l thiz trangcsiveyr i fully
urderstood and adeguate test eguipinent
is available. Reler & figwes 12 and 13,
the twp and bBoltors views of the trans-
ceiver, [oy the locattons ¢f all ad-
juabménts.

E-2. EQUIFMENT RECUIRED.

1. RY &ipgnsl Cenevator; Hewletk-Packard
Model G60BA or an equivalent sipmal
generator having up @0 I volt cutputatan
impedanca cf 70 ohims or less. Through-
gt Ehe alipement procedure, unlese
atherwrise spegifled, 1the aignal genevator
gutput i pnmedylated,

2. A Vacuum Tube Voltméter (VTVM):
HewleH-Parkard Model 4108, craguiva-
lomt VTVM hving an BEF proke zood o
30 M. o

3, A chnmy Load; 50 chms non-reacilve,
rvared st L0 waits, Biyd Wattmeter or
gquivalenz. The load may be made up of
carborr  resiswors  totsling 130 weits
dissipation,

4 & DO Voltmeter having a 2.5-volt or
S3.0-volt scale foy fimal plate current
messurementa whsn weing the Maded
E5-150-120 Power Supply ox a {-300
MA D ndlltammzrer when psing the
Mcdel P5-150-12 Powey Supply.

5. AF Sigual Gencratoy; Hewlett- Packard
Mcdel 200 4B, or eqguivalent,

¢,  Ballantine «0ltmetér or cquivalent, cap-
shle of measuring 1 o 4 mitlivolt Level,

7. A penerzl-coFerage recelver covexiug
the ireqguency ranme from 3 MC to 30
KC with = L00-KC calibrator.

£-3. BIAS ADJUSTRENT,

The final amplifier Lies, must be properly
s¢t before any extensive cheeks &re madk on
the transmitter porticn of the Model SR-180,

1. When uwuing the AC power supply (PS-
150-120}, procsed &3 follows:

a. Before Wming the transceiver on,
connget 3 DO eoltmeter 0 the o
Feks on the power supply (sse
figurs 15, positive to red and nega~
Hve b blue. 86t Lhe voltméter on 4
low seale (2.3 wolts ox 3.0 wvelts)
Thexe 18 a 10=0hin yesistor across
the ¢p tarks zo that the meter will
indicate 1 voltfor 10O miliiarperes,
2 voles for 200 mlllizmpsres, etc,
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b. &=t the OFERATION switch a1 REC
ONLY and alluw approsdmately iea
minutes for e umil o s e
Then s¢l Lie OPERATION swifch ol
3B, lhe MIC GAIN Jull CTW, and
press the microphoee sWwilo o eloss
the relaya.

£ Adiest che Lizs for €0 millllampeves
1dke piaws urrent eaththe BLAS ADJ.
comrgl (RZ0B) on the power supply
0.6 woll on the voltmeser scale).

2. When uawg the DC power supply {PS-
150-12}, procesed a3 follows:

g Disconmect the high wvoltsge fead
{red whity) icom the powor supply
terminal $irip {terminal 1),

b Connoct a DC milliammeivr 0-300
MAD betwesn the lead and the high
voloage terminal on the power supply.

c. Foliow the procedors cutlined inthe
preceding paragraph (step b) and set
the BIAS AT contrcl {REOB) an
the power eupply for 60 milli-
amperes,

g4, S-METER ZERC ADJUSTHEHT.

FPericdically the meicr should B zero 8¢l to
mainlain aceuracy. To accomplish this procesd
as follows:

1. =et the OPERATION control at REC
ONLY, and the RF GAIN control fully
counteveloolonise. Allow about 15 mine-
uteg for the equipmeyt to statiline,

2, urn the MITER ZERO ABJ. ¢outral
(RT0) urtil the meter polnter ia directly
over the end callbraticn mavk at the left
and ©f the metar seale. The oontyol 1=
Leeated on the raar chassls apron.

3.5 CARRIER BALANCE.
Adjust the carrier halance as follows:

1. The egupment ahgold be allcwed to
¥each operating tempsrature bpefore
making the carrier balance adjusiments,
Remove the chassis unit (romthe cabinst
a3 (dezecibed in paragraph 7-1. With the
chasaie vestmg on the table, vight 25de
up, and eonngoied 108 dummy load o
anteana load, tune the wnit [nr SS1
OpEALLOn,

Turp the M GAEN control el coentsr-
clockwise by remove all audlo firae the
rurlolacor atage. Wich the OPERATION
contrel aet ac SSE, close ths mlercphone
switch and adjust the TARRIER BAL
controls {(caparstor €51 snd potenbho-
wieter R45) for minimum S-matar read-
ing. With an antenna or dummy lead
connected to the Model SR-160 the meter
will ¢rop to zero ntur the null, Release
the microphone £witeh,

3. Discoonect the aoténed load and again
close the mierophond Swileh and repeat
e balawee adjustment. The metsr will
stilt Grop W0 werdo g will Le mipve
sengilive with the pad removed. Taxe
care 1ot o feed excensive carvier thrnugh
the systerr with the load removed,

3-6 CRYSTAL CALIBRATOR ADJUSTRENTS.

If a2 300-KC crvstal und: awd the 124068 wibe
(V) have been installed in the Model SR-1€0, che
following adjustmants apply:

Tha erystal calibrawr tnmmer {C4%) 18 used
v Set the IC-KC erysti: cxactlyy {0 [roquincy
oy comparing 1% barmonie freguency Wil Lhe
signal transmittcdl by station WWY,

With n gémerdd coverage receiver, g in
station WWV and commedt alerdbetwaen the bodel
SR-15%0 AEC ONLY awmtenna commector and the
anterna connector of the exiernad receiver. Set
the QPERATION contepl ar CAL and cavsfully
adjust the calibratoy wimmer (C45) unbl che
1OD=KC oscillator harmonsc 15 51 Z280 Leat wath
atation WWV. Thiz adjusunent should be made
oty during pertpds of NO modulstion e statlon
WY s =signal.

$-7. FINAL ANPLIFIER HEUTRALIZATION.
1. MNeutralization Chack

Cormert a voltmet2rto the AC supply
or a milllamaweter to the DC supply to
metar the finsl amplifier plata current
us described in paragraph BE-3. With tha
Model SE-160 inits cabinok {all Inrdaart
in place) and connected to 3 Gurumny loat,
Lugee the vt 014,250 KC inlhe CW mode
as deseribed in pacagraph 9-4. Adjust
the CARIGER control or 50 volls RMS
cutput {aprroximately 3-bon the S-matec
if an RE voltmeter is not avadlanlel,
Cacefwlly bt the EINAL TUNE control
throngh resonance axl GhServe the piate
corrant dip sl patyast woltage nya=iiniirm,
it hoth oeovr at the anme setting, the
amptifier i2 neotrallzed,

-8
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he neutralizing circuits may be checked

ol 80K and 4004 by swidehing bands and tundog
at the same VFO <inl selling.

2

Keutralizing Li¢ Model SH-1G0

11 the check outlined sbove indicates
a need for neutrilization, remowve the
urlt from che cakinel. (Refer tn para-
graph 7-1.0 Tsc the selup aa for ihe
neutralizing check fad fune the wiit at
1£,050 KC. Adjusl nevprallzing capaciior
C110 m L2 wrn or 1/4 turn steps until
neutralization 185 accomyplisked. Becheck
41 14,150 KC wsth the ualt mountedin tha
cabingt a5 teseribed above.

HICH VOLTAGE APPEARS CK TUHE
ADJUSTMENT SCREW OF THE NEU-
TRALIZTNG CAPACITOR AT ALL
SETTINGS OF THE CPERATION CON-
TROL EXCEPT OFF,

§.8. YFO RECHARNICAL INDEX.

If the pointer position has kbevn disturbed,
check the pointer wlignmnent as (oliows:

1

Loosen the dial slop lock rnt and back-
off the dial stop sceew. (Sec figure 12.)

Curefelly twrn lhe dial beyond 3500 KC
unlil the VPO tuning capacltor rotor stop
contacts the stator plates. Exarcise vare
in this cperation as the pear triin pro-
videa engugh mechanleal advantage tolift
the robor plates out of teeir mounting.

The peiiter shouldd line up with the index
wath on the dial kocarsd bo the right of
the 3500 EC dial calibration. Snift the
pointer position or, 15 necasSary, ¢enlex
the pointer in tho winlow openlng and
leosan the capaciter drive gear (eoro the
capacitor shait and relocaleas requived
Eetighten the s¢t serews.

Turn the dal clockwise veyond che dial
stop and rosel and relock che dial stop
serew. Check for clearance between the
dizl =nd the sersw enl. It should be
approxmately egual ta ope-half the dlal
stop spacer thickness.

&9, YrQ CALIBRATION ALIGNREHT (Trimner
odjuesteent only ).

4 trimumer capeeity correclion s mdlesred if
the dial calibrehon cacek acrvss the Glal, at e
100-KC chock poitts, consisteolly lalls o ong
side of the pointer and cannol be correctedby che
DIAE CAL centrcl range.

Beealibrate the VFO ac follows iftke 100-KC
marker crysial has been 8t up &S oullindgd in
paragraph 86,

1.

]

Set the BAND SELECTOR at 8004, the
QPERATION control al CAL znd the
RIT eontrol at OFF.

Center the DIAL CAL ecutyal. The dot
on tha knoh should fall at top densd
cantar.

Set the dial at exactly 49000 KCard ciro-
fully adjust trimmer C12% for zerobeal.
Care shoulil be exsrcized to make sure
thiat (ke correct 100-HC beat §x tunctd in
with U 1yimaner.

Cliwck across the dkal ac ihe 103-KC
checl points. ¥ the {requency erroy is
ez chay approdmately 3000 CFE, the
calibraton i within accepiable limits, If
the ervor increases und excoeds SC00
CPS al the bow fregueney endl of 1he dial,
the VFQ well require acedil sljustiment
Iy addibion bo tae trimmér fdjustinent

HOTE

1€ the Model SR-160 calibrietor cir-
auitry g noc set vp for the calibra-
ricm check, the VEO signal may b
wicked us with a mensral coverage
vecelver tumed tc the I700 KC o
4200 KC VFO tuning rmage. The
receiver used must be efjuipped
with an sceurate crystal ealibralor,

£.10. ¥YFO CALIBRATION ALIGHMENT (Telmmet
0=d cail 0djustmon),

7 the cleck carvied ovt in paragrapa 8-9
{step 4) indicases a need far both trimmer and
coil adjustment, preceed as follows:

L

Check the polnter alignment at the index
mark oo the WFO el as described in
paragraph B-8 Ee sure to resei the dial
atop.

Set the BAND SELECTOR at UM, the
CPE2RATION control at CAL, and the
RIT coneot at OFF.

Center the DIAI, CAL conteol, The dot

on the knpb shonld fa] at lop dead
center.

Bet th=e dial at 4000 KC ant adjust
trimmcer C127 for zord beatl,

Set the disl al 3500 EC ard ad’ust ¢oil
L18 for gero boat.

-2
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6. Repeat sleps 4 214 § until dmh tha
4000-KC amd 3500=KC setilags are
exactly on frequency.

7. Check the calibration acynsa the dial at
the 100-KC points. 1f the frequency errcr
iz le=s {han 3000 CEE, the calibralion i3
within acceptable Hmits, U the error is
in exccesg of $000 CES at any of the mid-
points, with lhe end Hmits at zerosrror,
the YFO capacitor Cl30 should ke
"knifed.” This operation should pol k¢
gttemptid by other than gualifled per-
sonnel, thorovghly familiar wilth the
technique,

HCTE

i 1he Model BR-180 calibretor eir-
¢ultry 18 not set up for the ealibra-
bon check, che YFO signal may be
picked up with a goneral coverags
recelver tuned io the 8700-KC o
B20-KC VFO tuning cange. The
receiver used must be equipped
with an accurate ¢rvsia) calibrator.

B-11. HETERODYNE MIXER/OSCILLATOR
BAML-FASS TRARSFORMER ALIGHNENT.

Belore -::harging the core setdngs In Erans-
formar T8, checkt the njaction voltage betwaen
the ]uman of capacitgras CBO and CBE znd
ground. (Test potut A.) Th: VFOQ calibrationmust
be within acceptable limits before adjusting this
transformer. The followlog procedurs slndd be
used to ¢heck and sdjust the transformer.

1. Ser the OPEFRATION cootrol at REC
ONLY and the BAND SELECTOR at
40N

2. Comect the YIVM probe to e test
point & and ground clip to the clhiassia.

3, Tune the VFO from 6400 KGC to 7400
KC and pote b variation o lnjectlon
roltege, & correctly adjvsted trans-
formear will produce equal vollages at
£900 KC and 7400 KC and equal amolitude
peak: within the twning range. The io-
jection level at thils rest poent will run
1.6 volts BMS lo 1.£ volts RMS. Switching
s0 300 will produce approyimately 2.0
volts RMS from the YFQO directly st the
:est point.

4. To adjust the wansigrmer jor sgual
injecticn vollages at €000 KC ard 7400
KC, sel the VFQ izl to the frequancy of
lowast injection voltage and turn both
poras imtd or out-Of their respective

¢oile 35 requirsd to raise the lower
woltage to a oew leve: half woy between
the two volzsges nuted. Repeatihe proceas
until both dial iregueneies produce egual
injecticn vol-ages.

5.  To adjust the transiormer lorequsl peak
response voitiges within the passband,
set the dial to the [reguency of lowest
pesk response voltage and adjust the
cores in equal Steps Lo produce a new
pesk woltage approxlnately midway be-
tween the original voltage levels noted.
It ong core i8 Curned imbo I€e coil, turn
the oiher core an egual dlstance out of
its coil.

. The sdjusiments in eleps 4and Sinteract
upan each other and require that the soeps
be repeated. Keep In mind that the pass-
band is Shilled in frequency by btiroing
both 2otes inte or out of their coils in
approximataly equal amounks and thal the
responge peake are equalized by lurning
oné eare into ita eoll and the other out of
ita coil in approsimately equal amounts.

Do not misadjust the cores o Cht
they rest in between ths two winGings.

B-12. BFO;-"C&RFIER OSCILLATQR
RANSFORMER ALIGMMENT.

With the unit operasing iw che REC GHNLY
pogition of the OFERATION control, conneet the
probe of the VTVM to test point B, ground clip fo
chagesie. If the voltego measwred 18 approxdmately
1.0 volt RMS no adjustment i8 cequired.

E adjustment ia required, set the cors of
transformer T8 for approximately 8¢ percent of
the pesk woltage obtaiced on the high frequency
side of the peal setting of the core, that is, turn
the core counmtérclockwise from the pealk output
voltage sething.

&-13. BFOSCARRIER GSCILLATOR
FRECUEHCY ADJUSTAENT.

Transformer T8 should ke in propar align-
ment before satting the carrier oscillator 10
frequency, The cacillator frequency may be
adjusted with warping trimmmer C48 to sxactly
5200 KC, The carrler oscillalor signa mag be
packed ug In a generdl coverage receiver cquippetl
with a 100=KC galibrator known to be cortelated
with atation PYY, CObhiadn zewo beat beiween the
carrier oseillator stgna! and the 100-EC exnli-
brator in the re¢eiver. Do not use the BPFC in the
generdl coverags recelver.

ve



B2 ALIGHRMENT OF TRaANSHITTER tiXER
AHD DRIVER STAGES.

The lpad amplifier bias aljusiment mast ke
propey Sel as in pacagraph 8-5 belore extensive
czeralion of the Cransmittes =5 allemplod, [t s
assumed Lhat the 5200-KC signal genecating 3tages
ol the NModel SR-160 are hnetioning properls.
Uaing ths internally generated signol of Lhe
transenitter, the mixer and driver stages are
al:gned as follaws:

1. Connect & 50-ohmy deweay load to the
COMMON ANTENNA jack, JS. Set Lke
OPERATION control at OW-TUNE with
th= CARERIER control set [oc mindmusa
output.

2. 8¢l ihe BAND SELECTOE st 80M, the
VEQ dial at 3500 KC, and the DRIVER
TUNE conlrol 2t approxmately  30°
clockwise Iror ils CCW stop.

3. Advaoce the CAERIER control and adjost
the FINAL TUNE contral for resonance
in the BODI pane]l cepmient Maintaln an
culpul. Signal Mevel of 30 wolts EMS
across the S0-ohm load or spprosimately
£-2 Oa Lhe oulput meter as the wligoment
xogresses.

4 Adjust covea of colla 25 and LE f(oy
maxdnum output meter resding

3. Set the VFO Giad at 40C0 EC nd wijust
the CRIVER TURE and FINAL TUNE
conerela for maximwm duwipot. Mol the
posttion of the DRIVER TUNE control,
If frg aetngs at S500 KO and 4000 KC
(all an egual diglance fram Lie Limits of
Enol: rotaticn ihe alignmenl 35 eomplete
for this band, I vot, change lhe 3800 KC
LRIVEER TUNE pisition slightly, repesk
cores LS awd LB and againrécheck the
4000 KC setting. Itepsal the procedurs
uitil the borng rangs gcenters within the
rotational Himics of the control,

The EOM coils arv ccmmen to the
40M aei 2001 band cirvvitry, thereiore,
ther must be in alignman beiore thess
st two bats can be alizped. Repeat
the above proctdurs Far each bamd re-
fexrving o the tuning char for the
appronriate data,

TRANSM TTER TUHIKG CHART

Check Diiviea

Aapest Colls
o Tine Jowing
A

Einol Tuns .ﬂ.ﬂ.kuc!

Segment | Couls Ar | Mevieran Qurper
it 3SMKC| LE LE
404 SNEC| Li LE

204 IFOEC| L7 . TLIe

4600 KC
7400 KC
14490 XC

st8|7

2

f.

& néutralization check (paragrsph B-T &
recomunended following sliznment of the mixer
wrl cdriver ztopes. H = major neutralleabion
whustmeal iy required. mecheck the slignment.

2-15, ALIGHMENT CF RECEIVER ANTENHA
ATAGE ;

The transmitter miver and driver stages muat
be in alipnnoiect before the recerver anmenna s:age
can be adjusied, The BOM band coil iz comman
the 40 and 200 band circuitry, therafora the
400 band must be sligned Zirst. The alignment
priceduro for the antennz stage coils is Bs
fullows:

L. Conueel 2he 50-ohm dummy load to the
COMMON ANTENKA jack (3], thu RF
Stgnal  Generator to tke REC ONLY
ANTENNA jack (J6), and sct the antenna
ewitch a1 SEPARATE (uw). U am AC
voltnetey L comnected  across  the
speaker cireult, maxinvun awdio cutpal
can e monliored visvally.

2. %el ike OPERATION control at REC
ONLY, RF GAIN at macnum, AF GAIN
a3 reQuired,

3. Sel ths OPERATION control st CW-TUKE
and bune the wransmiteer =v 3500 KGO
1B0M band). Adjusi the DRIVER TUNE
coutrol carefully as outlined Ln para-

graph 5-4,

4. Sel the OPERATION swilchal BECONLY
and adjust HF signal generatwr for
approximately 1000 CFS awhio beat nole.
LUs2 Just engugh signal geperalor outpat
1o keep from developing AVC vOltage at
teat podat C, (Approximalely L microvolt
for an aligned urit.} Adjust oeil L1 for
macimem avdiooutpul williout dereloping
AVC vollaga.

Ticpeat the alignment procedure putl:ned
I Steps 3 and ¢4 for tha 40M =] 20M
bamds. Oan 40k, oune the trapsmiticr
at 6830 KC and adjust coll L2, On 20,
tong (e braosmitcer o 13800 KC s
adjust coil L3,

s,"l

6.16. ALIGHNENT OF FIRST iF ANPLIFIER
STAGE

To =dymsr the core uf coil T3 in the plate
circuit of she firet (F amptifier tbe, tung the
tramsmitter az approximately 380C KC into the
idummy load, followlng the proeedure outlined in
paragraph 5-4. With the CARRIER control ad-
justed for = carrier cuiput level of 50 volts BMS
(5-8 on the output meter} or lees, adjust the Core
ol coil T3 for maxtmum BF ootput. Back off Lk
CARRIZE contral setilng 1 the oulput lewel
exneeds B0 volta RIS duving adjusbinent.



8-17. ALIGHNNEWT OF $ECOMD IF ANPLIFIER
AMD AYLE AMPLIFIER STAGES.

Codl T4 in the plate circuit of the second [F
smplificr tube and coil TT in the plate cirgult of
the AVC/AALC amplifier tibe are adjusted inthe
Teceive mude a5 olows;

1,

Comnect the HF signal gensratoyr bo the
BEC ONLY ANTENMA jack (JB). Connact
an AC voloneser acyoss the speaker
elegult.

Sst the OPERATION swilch st AEC
ONLY, RF GAN caontrol at maximum,
AF GAIN control s required and tune
the RE =signsl genarator and receiver
o 300 KC Zur approsimalely o 1000-
CF& audic best note.

Dsaa just envugh Signal genirator oulpul
80 keepn from developing AVC voltage at
kst poine ©, amd delpust the core of ¢0il
T4 for maximorm audio outpul,

Ietyease the BF signal generator output
watil AV(E voltage egua to approrinately
tinus one voll appears at est point €
aad dijust he eore of coll T? For
maxinmamn AVC yoltage.

B-¥f, CRYSTAL FILTER ALIGHNEHT.

The Bltar sligmuent consis=e of adjostmgthe
irnpedance matching transformers, TL and T2
essociated with the hermetically sealed crystal
filter wmit FL1,

1.

Tha {filtar regponse $30uld be checked
as [pllows bofore any terminstion ad-
justmonts Jec atlémpted,

& Tong the oansmitier [orSSBope-
lion o 3800 KC imle &t dutnmy
antenna Joad,

b.  Commect the AY¥ slgnal genevatoy to
the BUC cormector and monitor e
input woltage with the Ballantine
voltmetey, Seil the AF aipmal gepes
yator at 1000 CES aml adjust the

gendralor evel [r S0 volts MG
RE sutput widl e MUIC GAIT co:ledl
Sl n0Ar oaxamuc £ain.

o.  Maiakiin oensianl AF aignad gene-
rator inpul woltage and change the
Frequandy of ihe gEnelslar abave and
below 1000 CPS, vecording the [re-
queney =t which the transmiktey BF
output voitage drops to 3bvolus HMES
(=3 DE}). Also note the mavinmen and
miromun FF svoltage excursiouns
bebwegn these bwn frequencles &
novmal 3-DF fregquency ressonsp
wiil run 400 1o 600 CPS at the low
eud, 2700 1o 3500 CFE at the Ligh
epd, amnl leas than 2-DE wvail:aton
(10 wolts AMS changel in the pass-
band.

2. M the check made in step | wwlicates 5

need for filtar terrunation sdjustoecm
procaed as follcws;

a.  Disconect the crystil Sltes ygnic
[FLi) ioput avd outpol wires ac
the filler tevminals, Conneet a 270,
(0=clom yesiatey belweern the Wires
ftfeed from the Moy teyrnals,

b, Tupe the transmitler for CWope re-
tion on 3803 EKEC inlo a dummy
anterma load,

¢ Set the CARRIER contyol foc aps
prommately 0 volts EME RF oubpot
at the dumany load, and adjust the
coeras of transformer T1 and coil
T2 oy maximum RF outpor,

d  Hemove che reslstor gnd reconngel
the filter, Check the filter response
ag outlined in step 1. M a2 majoy
change accurved in the core getting
of cofl T2, recheck the aligmment
of the firer TF amplifisr stage coil
Ti. {(Soe paragraph 8-16.)



SECTION IX
AC POWER SUPPLY MODEL PS-150-120

L h A B R
Figua 1d. Holficrofters Model PS.150- 130 AC Power Supply.

%.1. DESCRIPTION.

Hallicralters' Model FS-150-120 Power
Supply is a complete, self-contained power unit
designed to permit Hallicrallers' Modzl SE-160
Transceiver to be cperated from » romieal 117-
volt AC source. This power supply, through a
12-pin power plug and cable at the rear, will
fursush all the supply voliages necessary for
optimum parformance of the SR-180.

Halllerafters' Model PS-1350-120 operatcs
from a I0§-volt to 125-voll, 50780 cyele, AC
source. The power supply alsc contains a 3,2-
ohm permanent-magnet type speaker which con-
nects to the ER-160 through the 12-pin power
phug and cable.

WARNING

LETHAL HIGH VOLTAGE 1S PRESENT
WITHIN THIS EQUIPMENT. EE CARE-
FUL WHEN INSTALLING THE UNIT,
WHEN MAKING BIAS ADJUSTMENTS,
AND WHEN PERFCRMING CHECKS
UNDER THE CHASSIS.

9.2, BIAS ADJUSTRENT.

After connecting the power supply to the
ER-160 and to the proper power source, the
transmitter bias must be adjusted to achieve
optimum performance of the transceiver.

1. Cannegt u voltmeter 10 the tip jacks at
the tup rear of the power supply chassis.
(Conneet the positive lead irom the
meter to the red jak)

26-

2. Turn the Model SR-160 on; OPERATION
swilch to SSB.

3. With no signal applied fo the transmitter
and the microphone button depressed,
adjust the BIAS ADJ potenticimetsr, R206
ou'the rear of the power supply chassis,
for 0.6 volt on the meter,

4, Disconnect the meter afler turning the
equipment off

This afjusument is not necessary each time
the SE~160 is used; however, it should be checked
periodically ar<i whenever tho teansmizter [inal
amplifier lubes are replaced.

9.3. CHASSIS RENOVAL.

Tu remaove the P3-150-120 chassis from its
cabinet, remove the six hex-head s¢rews on the
bottom (four are in the feet and two are at the
center front and rear) and discovmect the speaker
leads on the top rear of the chassis. The chassis
will slide cut the rear of the cabinet.

REPAIR PARTS LIST

Eahoreatls Eazheyalters
Sk Doncription Pavk 2eer
C201. 802 Capacioar, OL0L o F, 300V, (4730095
Lorames Biac
Gy Capadilor, DLOE F, JHHV, HT-I007397
Ceramc Cope
CRMOLE Capocaten, 2 x 80 F, 130V, CAS-CO0903
Elpctrolybe
200 Capaciles, B0 < F, 450V, ME-FFI35%
Enctralytic
207,208 Copwchloz_ 20, F, 250V, DIE-0000IT
Eivatrolylsc
m&);:lﬂl\ﬂ. Diode, SMlec:, Tygs N7 QT DO 4
CRUWsS Diodo, 122)54 - DOZM0
a0 Fues, 5 Amperes, 185 Volrs, L Dy a1
EAG, iftaw 1ow)
3209 Cornectar, Tower [B2-pink F[ R K]
1201 € hoice, Flize 054 ool
1208 Chabo, Filuer OB 056G
1205 Chodos, Filter ? QE-000501L
R 302 Fesivtor, 1M Obma. (0%, O watks,  445-C32150
Wire hoand
Jeang Hesistor, 100 Chs, 109, 172 ek, 131232100
Carbon
e Austalor, 4T00 Chors, 178, 2 watrs, 23L-86%a7%
Tkt ;
REXN Roalsioc. 22K Ohms, 13, | waly, 4h-0nepe
Carbon ,
N Healstoe, Yardahle, Y0K Oums, CRS-~0n2%20
20%, 174 want, Blg Adp.
el Realstor, 10 Chme, 5%, 1 walt. 43L-351100
Larloon
T2zl Crunslormer, Poaay [EHEL D b h
TPzM Tip Jack, Rad OJE-0M03H
TRin2 Tl dnck, Fonw 0IR-0B30T
Baffla Brarg E-121771
Exlle, Felt (40202
Caldnet. (TR TS
Cable {0-canda o) DET-DITEST
Calle Azwembly R0 7246
Calile Ciap 073-202740
Fend, Plastic (8 015201072
Fromt Paol 065001963
Feae Bolder OD3-200837
Lane Card OF7- 104890
Lok, Bine Cord O UGSE
Rear ¥ioel (=140
Sppaker, 1 ¥ 8 fach T, DEM-IKO212
3.X Obana
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T 1TP202
Fz0ol
CFIG I
Figuee 15, Top Chaesis Yiew of Hoded P5.150.120 AC Power Supply.
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Figure 16, Schomotic [Nogrom of Model F5150- 120 AC Power Supply.




SECTION X
DC POWER SUPPLY MODEL PS-150-12

05301734
Figwe 17. Malliceafrars Medod P5-150.12 DC Power Supply.

10-1. DESCRIPTION.

Hallicratters” Model P8-160-12 Power Supply
is a complete, compact, self-contained power
unit designed to permit Hallicrafters' Dodel
SR-180 Transceiver t¢ be operated from a
norminal 12-volt DC source. This power supply 1s
shipped for operation in conjunction with a
negative-grounded power source. However, i is
operable with a posilive grounded source by
changing two internal soldercd comnections as
described in ficure 19.

The Mode! P3-150-12 Power Supply, 15
designed to ¢perste from a 11.6 volt to 16.0 wolt
DC source with 13.6 volt as notninal voltage.

All connections are made 1o the power supply
through tWo terminal strips ob cne side ol the
unit {see figures & and 18). The two-connector
strip (TS301) ig used for connection tothe 12-voll
source through the wires supplied. The seven-
connector steip {TS302) is used to supply the
operzating voltages fo the transceiver and con-
nects to the transceiver Lhrough the cable
supplied with the Mobile Installation Kit Model
MR-160 available as an accessory.

WARNING

LETHAL HICH VOLTAGE IS PRESENT
WITHIN TEIS EQUIPMENT. BE CARE-
FUL WHEN INSTALLING THE UNIT,
WHEN MAKING BIAS ADJUSTMENTS,
AND WHEN FPERFORMIMG CHECKS
UNDER THE CHASSIS.

10-Z. BIAS ADJUSTHENT.

After interconnecting tha power supply bo its
propery poweyr source amd to the transceiver, the
transmitter bias must be adjusted 1o achieve
optimum periormance of the transceiver.

28.

l. Disconnect the high voltage (red/whits)
lead from pinl of TS3(Z,

Comuect an ammeter, with a full-scale
deflection of 0-300 MA, between the high
voltage kead and pin 1 of TS302.

3. Turn the wansceiver on: OPERATION
switeh ko S5B.

4.  With no signal applied to the trabsceivor
and the wicrophone button depressed,
adjust the BIAS ADJ putenticmeter, R308
on the side of the power supply chassis,
for z reading of 60 MA on the meter.

5. Dis¢comnect the meter and reconneectlend
to pin 1 of TSI0Z,

This adjustment is ugl necessary each time
the SR-160 18 used; however, it Should be checked
pericdically and whepever the transmitter final
amplifier whes are replaced.

10.3. COVER REMOYAL

Ramove the nine strews on che top and ons
gide of the wmt and lift the cover off. This will
provide easy access to all the components in the
power supply.

REPAIR PARTS LIST

L1

Edlnmnatic Hulkezalters
Symibal Doseriploa Fart Nanber
Lo= 115 1 Copatatar, 85 0 F, OOV, Elartrciytic  O#5-CO0853
o0z Capuator, 1.0 w F. 3000%, LT 10397
Ceramic Dise
503,204, Cagaeter, 10 uF, 120, Dectctvlie D4 3.000004
06
¥ Copasitor, 022 v F, A0%, G0V, Mylay  D43-001870
caiy, e Cagacator, 200 T, 230V, Electrolyhic  045-(00403
m:im. Diode, Elucon, Type INHET DLT-00p3 14
308,504
CRIS Doy, Tas LNZL04 0I9-0¥2730
Faod Pk, 15 Ateposan ER Valws, RAG DEF-0H0TE)
302 Puse, .5 Ampuras, 52 Yolls, JAG 059-0007H
Ea, %2 Teekay 021020371
La01 Chalce, FLlfer 053000555
01,308, Trewmsiater, Type DML 11205013
33,304
E3n Realator, 5,5 Clee, 1%, 10 walts, #L5-0120%
Wire Weund
Eale Feslutor, 220 Otms, W, § wills, 451- 63822
Tarbon
RAGY FReslator, 100 Obma, L5, 7 watts. 230228124
Wirg Weind
[0 Reepistor, 100 Ohma, b, 372 wel, a31-252121
Caca
2205 ] Resltor, W00 Uhme, 0%, 172 wat,  951-2881%
Cartos
E300,267 Realstor, 47K Onma, (0%, 2watks,  331-G58412
Cartos
a3 Reatatnr, Yastshlo, YK Orns, 20%,  025-0D23%0
374 w3, Bios Ad
Eye n?rm 100K Chmy, 10K Lrd watt,  451-2520
artoeo
™ Trangloeeaar, Power 032-T00IEY
Caklie: Civar CA0-G0ES2Y
Cakle Chmp QIE-In2M4
Ltanm, Reasstor 1RY011 0I6-034121
Covor, Ternduat Sorlp [ TEM08 USE-UOE5T
Fuar Haldcy G-2D00TS
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Figure 19, Schemotic Diegrom of Modol PR150L 12 I Power Supply.
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