TECHNICAL SPECIFICATIONS

POWER 30URCE

MODE OF EMIBESION

FREQUENCY COVERAGE

RECEIVER/EXCITER FRE-EH.J'EHE’!E

RANGE REQUIREL . Lo w e

TEAMINATING TMPEDANCE

(All connectorg) - .

DECEIVER CONYERTER PERFOBRMANCE.
Moise Fipurs |
Bemmltlwity . . ..., .. . .. .

TRANMEMITTER CONVERTER FPERFORMANCE:

FOWER OUTFUT
S3B {PEF}, CW, FEK, FI,

p.HﬂdﬂlP-Eﬂ..qp

--------

105 volie 1o 125 volis, CO cyoles, AC,
200 watts mMazimmm,

« Detarmined by axciter and recerver uspd

« 144 MC to 148 MO,

28 M hg A0 KT,

B& ohma

Arneis 5 OH

. LB uv/10 DB 3/N (Limit)

By aie. o B . B0 wratta
AM (carrier) . .... ..., 12.5 watts
EXCITATION REQUIREL
High Level Inpud | . . . 25 gatts maxinmom
Laow Leval Input . e . 0.5 waita approxumetely
DIMENIIONS | |, TEaEs s bawa s 8 lnehwa high x 9 BTS Inches desp x 17

Inches wde

. 225 pounds
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hgurm | Vimw of the Modwl HA-T Tronsverien
SECTION |
INTRODUCTION

The Model HA-2 Two=-Meter Tranzvarter Ln
4 iwd—way ranverter which la dealgned to beugsed
tm evajunciion with o 28-MC to 30-MC trabe-
mibter/exeiter and raewiver fo tonvart the 10—
ciater 21pnals o0 tha Z-meter band

The tranevarter @il handlg any meda of
tranamispion {CW, 350, AM, FM, FM F3K, ez )
mupplied by the exeibar, Stnes it LA bamesliy a
Hopgar syatpm and Zvos ool change the signal
characterigtica. The idede]l RA-2 Two-Meter
Transverter may ba wEed in 3 slmple arranga-
mant with an exciter, raceiyer, twop-meter an-
tennzn, and power Supbly, oF It may be used aa
pert of o eomplety syatemn Thin aystem would
inclnde the Model HA-§ Six-Mater Transvarter
al pould inclode zttoroatic swilchung bebswan
the typ-meler Hul sin-meter trangrerters amd
the pregoot ten-meter station. The cabling dia-
pram, [iogre 3, givex the detauls of aquipment
necgo=ary to perform the astomabc swliching
functicm.

Two type CR-23/0 crystals sre smppyied
to ponvelt the 2B-MC to 30-MC owtput irom the
excibar to Irequenty sepments of 144 BIC to 148
MC and 148 MO to 148 MC, the same cryatals

3

14 MC b0 §46 MC and 148 M 0 148 MO inko
26 MC to 30 MC for the recelver, If the station
fransmitter fexcltet and/or receiver, Wwsed in con—
jonetlon wnth the traneverter, cover oaly the range
from 2§ ML ko 20,7 MC, 2 ppare orystal postiion
ig provided for an additional eryetal. Exciters,
upad with the trapgverter, nmusi have exeitation
contrgl, guch aa an RF output Jevel adiustment,
or other meitul lo properly Ast the carrlar laval
raquired for AM operation,

The tranavafisr pocelyes powar from zo
exterxcl gpupply The Model P-25 Power Supply
has bespn desipned oA & companien ablt bo the
Modsl HA-2 Transverter, however, obther powsr
supplies, supplylag the required voltage, may ba
uad Ope hitdel P-ZE Power supply will handle
both a Mtde] BA-2 ang a Model HA-6 {Six-Meter
Tratuverter), sl ig 20 tntarlocked an to prevint
tha HA-2 and HA-B from opersliog at the zame
Hme,

The Etranzeeacter 1% deafgned o work with »
2E—MC Lo 30-MC station raceiver having a 50-ohm
gofenna Input and provides a M-ohm coaxial ter-
mination for a ZA-MLOC to A0-MO station trans—
mitter /anaiter There are two nputs RHOVided
on the rear peml for evanechon to the pxciter,
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The HIGH LEVEL INPUT cotnector 12 usad with
an exciter having 20 watts PEP output capabiliry
(50 wabta when both Phve HA-2 snd HA-6 are
coonected together) A LOW LEVEL INFUT ogo-
heetod B provided for thosa axcelterg with a
0.5-walk PEF output eapabiliky (] watt when both
units are connected

1-2  T¥t SUFPREFSION

The Model HA-Z Two-Meter Transverter
has been deslgned and conatrucked 10 Auppress
gpurlous signals that may cause talavision inter—
Ierance (TYI) The TV] problem was given Tl
conalderation in the design of evary curcust, an
well ad In the melection and layodt ol pards, The
equipmernt has been carefully shlelded and con-
nector lead typassme has been provided through-
put, Comppuents were gpecilically aelerred tg
avold undesiced pesonaneas and arrangped to pra-
vput parasitic oescillalion

The transwerter, as recelved from e fap-
tory, has had every advantaze of Hallierafters
enginearing axperieoce to minimize television
wmterierence., There are, however, spme bypeg of
TVYL that cahnot be prevented within the €quip-
ment ptEelf, For example, when a televisian rec
celver ig looated i the immediate vieiniky of the
tranmvarber, it ks entirely possible that a fanda-
mental sigrnal will reach the input grid of the
recaivar with suffictent strenyth to mause afmall
ampunt of [nterfgérence. In this caee, it will ba
neceggary o inetall a Iiter or trap at the {ele-
vislon recelver po attenuate the transmibed
aigmal. If the inlerfermg signal does act enter the
lptévision recelver through the anbtenna, special
shielding or fillerg on the TY receiver may he
naeodgary For g mora gompleta digcusgion of
meagures thzt may be vsed to bhandle these
special televizion |ptecierence probiems reret
1o tha ARRT, HAWDRDOR

SECTION 1}
INSTALLATION

2-1 GENERAL

The type-%BEM rinad ampliliey Buha {Vd) 8
retonved lrom ite stcket, packaged, and shuppad
wmsude the cabinet Therefcra the tube exest be
unpacked, ingercted (o b8 gocket, and the cllps
cohnectat 1o the plate términals beforg thatrang -
verter 1z ready for operation. To galn aceess o

lent external power zupply The Model P-2f
Fower Bupplyoperategirom & 105=-volt to 1 24-7alt
G=evela, AT patrer S0UFCE; powet constimpilon
ol the gpouipment will uok exceed P81 watts, I a
power mupply gther than fthe Model P-25 iz uged
as the power godyce Jor the tranaverter, the power
pupply mugt emet the requirements specified in

the raia concErning powrer supply clronitry, para-

graph B-2 for rélmmring Ine chageis trom the
cabinet,

2-2  UNFACKING.

Altar anpecking the trangverter, examine 1§
tlopely for aoy popeible dariage thet may hava
Qoetiryid thitlng transii. Shiidd any sgnof damage
by apparent, wrediately fHe o claim with the
carrier gtating the extant of Jdamaga Caralully
check =i ahipping tebeln and taga for any special
Ingiructiong before removing or destroving the.

2-2 LOCATION.

Even thouph the Model HA-Z Tranaverter 1%
provided with a boflt-ln evaling fan, excesaivaly
warm locatlons, such a8 thode pear cadiators and
heating venta, shonlid he gyoided, The unti should
ke placed i a location that proviges wdeguale
gpate around It {a minimuny of thess inckes on
eath Eide) Lo permit reea elrctiiation of clean ale
through the cabinet cpenings Alze, madlicignt
clearance ghould be allowed at the rear of the walk
to facllitate cormecting the Modwl HA -2 to asio-
mated equipgrent

2-4 FOWER SOURCE

The Model HA-Z Two-Matar Transearter ig
depignad to operate from a Mode] F-25 or equiva-

graph 2T,

MOTE

The power ocutlet moust furnigh AL
[alternatlng current). If in daubt sboug
the power sauree, cofipact the locat
nower company prior o mSertine Lthe
power cord in 2 power outlet, Pluggine
the cord inke the wrong power enurot
may cxuga edtenzive damage bo the
power Zupply unit, requiring oostly
repalt s

2-5 S|NGLE-UNIT [MSTALLATIOHN

Thue lollawinp procedure ofOfirg the -
atallation of the Model HA-2 Transverter and the
Model 2-26 Fower Supply.

1 Intercoanact the power supply and the
trangvecter by copneciing the high wol-
tage pable {HY commeclors) and the
multl-condurior cable (PCWER con-
nectors), The (unwer plag Supplied
with the power supply tonget be insarted
m the onuesed ll-pin FOWER =zackei
of the pywey supply
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& Coopect the S0-ohm fransmieswcn He
from the ten-meter antepua fo the
ANTENMA enuteetpr on the tans-
verfer

The Mode| HA-2 Two-Meler Transvetter |8
now ready for operation and wili gonvert ail
modes of tranamission yoavided by the ten- meter
station exciter unit, Alss, ¥OX peracian, i tor-
mally used at the stztion, wiil contfnee po Bine-
Lan a8 belore

2.4 TWO UNLT INSTALLANON

The following proesdure covers tha oon-
pleta =ix-merer and two-metor spllation Waing
trangverter Modets HA-6 and HA-Z, amd the Mod-
gl P-28 power supply. The mstallation showo in
figure 4 provides aytematic changeoyer from low
fraquancy station operation to YHF cperation. The
VHEF band bt be d5ed ie =elected by turenlog on the
partlewiar transverter {or that hand Turmng on
hath lransyverters mersily dlsablea the entirs
e ratton until one of the uniis ix turned cit

3 Interconoect ipe power supply and the
sransvertere by conmeciing the high
viltage cabies (HY conaeckors) and
the multi-eontustor cables [(POWER
cunnectors) The jompet plug supplied
with ithe powsr Supply la ramoved b
make ram for the sactnd power cable
Keep the jumper plug near at hand in
cage single unit operabon 1s desired,

The jumper plug completas the pwitch-

tntareonnect the 2fablon recever’s an-
tenoa input and e braneverter RD-
CEIVER oulpmt ccnnectors. 10 aubg-
matic changedver (rom low [redquency
gtation pperalion o YHF ocperation 18
degtred, uae relay RY3 ap shown intho
cabling diagram. Note that ihis reley
has a 117 vaC cof! and 1= supplied
slong with relay EY1 by the RELAY
oculput oo fthe power kupply, 50 boat
both relays wilt be energizsd when
eithor trangverter ie tutpphed on, Refer
ta the cable disgram for coaxial eahle
and ocopnector type detalia, The "Tee”
cenuerctor oan be wnetalled on either
trangve) ter, depending vpon the pe-
muirements ¢ the parilenlar station
layout,

luter connect the anteona output of the
gtatlon brenumitier/excirer with pither
the HIGH LEVEL IKFUT or the LOW
LEVEL INPUT ponnectors, depending
upgn the autput pewer capability of the
tranEmleeer exeiter . A SQ-watt to 100-
walt exciter ahould be crnnaoted o the
H{CH LEVEL INFUT of the transver-
terg A low level exeiter (b the l-watt
ty 2-walt elaze must e enunected i the
LW LEVEL ISFDT. Exciiers in the
10-watt o 20-wakt class, connected to
the HIGH LEVEL LVPUT, will not be

aup
gingle tranayerter can ke pperatad
from tha pOweT Supply.

2 Loosan the caple clamp and siip the
5hell back on the 11-pin female power
cable eonpeome which plugg tneo the
transverter. Connect 2 Mo 22, strand-
ad, (nauwlated wire to pl ¥ and replace
ke protectlye phell Do this for bath
of the mulb-conduebtr cables HRun
hath wires to the stabiom exciier and
gontest them e am denvacd fonteo]
switeh termlpal or VOX relay contact,
which willi connest these WiTes bo grumied
during transmission and open them
duripg receptioth. The relay contsct ia
preferred, so that ¥OX agerapon (f
notally av aljguta) oan be uspd for YHEF
operdafan W

MOTE

Do nal eoneecl bo a relay or ewitch
contant alresdy carrying otheT axciter
clrecuits, The transver{er relaye arg
prergized By a |2-volt DC source
within the ransverter; gronnding the
cuntrol wire during lpanomissian
cloges tho relay of Iha tranaverter
which has been turped on

papable of driving thé two-uRit in-
gtaliation Therefore, these exciterg
ghould be connected tothe LOW LEYEL
INFUT enungctorg through a sulkable
attenuatar im drop the PEFP ouiput to
eppromemately Hthe L-watt G 2-wakl
level, exmtch 1 tequired by o trenu-
verters commected in parailel The
attemsator sheutd b installed bejwoen
velay AY1 and the "Tee" renuactos
showm Ln the cabling diagram Here
agein, if the autematice changeoydr
feature ig depired, relay RY] is re-
quirad I addition tp A¥3 ae abown oh
the diagram U the exciter 18 used
exteneively jor ¥YHF operatipn, thenthe
relays RY1, A¥Z2, and BY3 can be dis-
penged with and the {wo transveybst
units, with their Mwuts connected In
pzraitel, are cenuected directly o the
ansiter The parallel conepschtion pre-
genlp 2 2/1 EWER 0 & H-0hm exciter
putpnst and requrred approximately 50
walits PRP at the HIGH LEYEL IHPUT
conneclor and approxiandely 1-watt
to 2 watks PEP at the LOW LEVEL
IMFUT connector, Apamn, the looation
of the " Tee" cowmenipr 18 detarmingsd
By the gtatiom layalt.
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Y individuzl antennag sve ased on each
ol the hands, connect the ransmisalon
lines to the reapactiva ANTENNA exe
nectors on the bransvertera, Ingfeily-
tions ueipg a mingle two-band antexea
eystem  eXe have aotomatic relavy
pwitehing, 28 ghewn it the cable dia-
gram, Note that the antenna selector
relay for thiz gystem hag ¢ 12-volt
BC coll gnd 1% energized by the 1%-
voit supply o the tranavertar, Inorder
tp obtzxio the proper snstcking of thie
rélay, particuisr stinntlon should ba
directed to the wirlng ecndliions speci-
Ged in ihe eabls diagram. Wieo pro-
perly wirad, the relay will switch the
aht#enu Lo Lhe traosverter which hoea

T30 worits DT at 40 MA idle plate cur-
ranl, Approximately T volts minlmum
supply yodtage xt 150 MA plate curreny

Low B+ wupply of 260 volls tn 280 voltg
DC at & repeiva load of 40 MA snd 3
tranemit lond of 125 MA reagectively,
Check Irgure 16 and note the genter tap
registor gnad In the Mode) P-28 Powey
Supply 0 aceompllah thys

Blaa supply of milnus B0 volis jntrans-
mit wode with 8800-ohw transverter
Inading 1f both the HA-2 and BA -8 are
tp be gperated from thie gupply, blaa
ety exest handle o 3400-chm load
and conmmih a jumper pleg 2rrangenso

hedn torned on by the operktor.

2-7

POWER SUPFLY REQUIREMENTS

If 4 power eupply, emsr than the Model P-26,
L8 tobs used, |k must megt the following reguive—

menta

3-1 OQENERAL

alinllar to hat uaed with thy Maodel
P-28 supply

A pchematic diagram of the Mupde] F-25
Power Supply |5 contalznd o figure |5 of thig
miounl,

SECTION Il
CONTROLS AND OPERATION

The Model HA-2 Two-Mater Tranaverter,
In the ranemit fimetion, accapta 1 D-meter signals
ftom 2 branamitter/exciter, converte these glg-
ustg b0 two—meter signals, amplifics them, znd

thap [wad ]

Bafora turning the tranenurter on, be cer-
taio thel the control andtch on the transmitter/
sxclter or on the gtation snstrol [ usad)is io the
atEndby or tenelve position

3-3 OPERATING PROCEDURE

frangraisglnn. In tha recaive functon, the Modal
HA-2 aeteple two-meter signals fron io antansa,
ampliffes and exeverts thase aignaly to 10-matep

elgnals, and spplies them ko a receiver,

Turn the POWER switch oo the trangverter
o ON, Allow 10 minutes to 15 minutea for the
trangverter to anam wp before placing the trana-
mittar/exciter in the trangmit mode During this

o ——— N
1T ® = - )
[hu batbrcrafinrm o0 : . e
;_ = —1—
= - -
" r
Vi n v

Fgeva A, Frent Proal View

of feansverier.
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4  Bei the drive leyel of the etation exeiber
10 obtaln a \ransvercter plate current
readlng of 130 millisthpores for OW,
FM, FSK teletype and stmilar modes of
transmisalon,

%. OSwitch tha oxciter Mo 558 amd check
plngle-sldebam] transniaaion Advanca
the microphone gain control on the ex-
eiter and wateh the OUTPUT indcator
while ralking ipto the microphone The
drive leve W approcumately correct
when the OUTEDT indicator gap clozes
oy Fhows Aipns of salurabion Ievels on
volee peaks gnd the plats current ewings
bo approximately mid-peale

3-4 TUNING AND LOQADING {AM]

1  Perform eteps 1, 2, and 3 a= cotlined
ih paragraph 3-3 for tuning and loading
{or OW operation.

2  The gtaepn exciter andtrenuyerter ara
row buned ard loaded at the 200-MA
plate purrent leavel. To aet up the rep-
mured carrier level, slowly advance
the ¢arrier Jevsl controd of the axciter,
Starting from 2 lowJevel, until the OUT -
PUT lacloagor of thetransverter shows
evidence of saturation, This will gener -
iy oocur when the plate current of the
trenuverter reached spprogirnately 184
milliamperes, If the statlonexciter han

an BEF vnumerer ih itz outpak olrowlt,

modelption will be évident whep the
plate current of the traneverter bepins
bi shift, in step wilh the volee peske
from; 1t uomodulated carcler reading

MATCHING RECEIVER AND
TRANSMITTER FREQUENMCY

15

Many timaes the operator finds it desirable
to lransmlt pod peceive oo the spme freqeeney,
The Ltransvarter wsea the EBamed hetércdnilng
asctlator for both trappmit and pecelve; there-
fore, It L8 merely necessary to 2evo the statlon
receiver to the station exciter on the ten-meter
BaHd Im the wpual manper, Mormnally, the local
radfation frogn the exeiter reaches the receiver
in sofirient ptrength to produce the desired
beat. 1! not, a wire gponeoted tp the recelver
xclpnne snd placed nezr the station exeiter unit
will inorease e coupling, but alip may norease
the ten-meter hand fesd-through when récelving

3 & SIDERAND SWITCHING ON
TWO METERS

The upper and lower sideband positicne oy
the bwo—neter band remmain as they were for b
ten-mpier bamd, The hetersdyning freqeenecy used
I the transeerlar fally Below the too-rmet ey Bund;
therefore, the mixing action involvas the addition
of the Irgquencles involved amd the relative posi-
twin of the =idebands does ot Faverse.
3-7 RECEIVERS WITH 28 ¢MC 10
29 TRC JAND COVERAGE

reduce the carpler level bo 1/Z thim
voltage {reduce |t B DB I a desjoajf
stald in provided}. This s#t3 up the
maximornt permiggible carrier laved
that fhizx transvertar output tube con
arcept and atil] hapdle modulakign peaka
without Tlat-toppang. I the exciter doen
ot hare an RF cutput matering sirsten
the rcarrier Injertiom can he eet for
appraximately 110 milllamperes of
plate current py the tranaverter.

et the microphone galn for 1605
moduiation by watchung lhe OUTPUT
indfeainr and Mnal plate purrent Over-

Shiuld the statidu receivér cuwer a fre-
quency range of only 28,0 BMC o 29.7 MC pn the
tao-metsr hand, the alterpate ceystal setup ahown
in fipure & muay be vasd, Wole that the crvetal
supplied to pogibon 1 18 cetalned and bwg new
crystal fraguensisg are recommended lo cover
the btyg-meter band completely, Cengrally, the
new crygtals may be ingerted m khe orystal
holder ;n posittous 2 and 3 withont ciccuit re-
atfjuptraent; bowever, 1t would be well to check
the pectified prid wvalbage at the grid of the
12BY74A mimer &g gurfined under Helerpdyne
Qaclljater Allgnment

SECTION IV
THEORY OF OPERATION

4.1 GENEFRAL

The Model HA-3 Two-Meter Tranayerter
18 basisally & heterodyning system compiale with
2 llnear power amplifier for tranemiesion, and a
low-unise front qud for receptipn The ponwver elon
takex place between the tén—maier bhand and the
twa-rmeter hand. Since the ten-meter Bangd 12 oniy
two megacycles wide, the top-meter mnd muost be
covered in [We kleps, as it ie {our memacyclea

witde This is arcomplished by chanming the hegar -
odyne pectllator Ireqiency, By uslng 2 comign
heterpdyne osclllator [or transmis3ion and re-
ceptiom, the two-meter frequency will be exactly
the ety for bransmiter and receiver if tha by
utktg are matched or regquency on the len-meter
bamd The trahsverler ean handie any mode of
renumissicn or reception nnrmally handled by
the statton™ s lep-meter equlpment, sinee It 19 [op
all praclirdl purposes a linear system.
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The tew-metct Bignal from the skation ex-
sper is fed Inbo the transverter at either of two
inpute, depandimi upon the GUEpUl power capa-
bilities of the exciter. The HIGE LEVEL [NBUT
pravidaa a 50-gima, Z5-wait termihation and ra-
quiros approxctmately 25 watts of signsl to drive
the traagverter to full cotput. The LOW LEVEL
INPUT provides ppproxmately g 53 _ohm lerti-
oalion ted requires oniy one-hakf watt of drive,

Befpre reaching the 12BYTA mixer tohe,
the exciter fignal pmet pass thyough a low-pasa
Hiter to avpld spuricus sigpals caneesd by its
harmopie tontent

At the 13BYTA mixer, the ZR-MC fo I0-MC
Signal mixes with the same twe  hetarsdyring
oecillatar =ignals used for-reception The 145-MC
to 148-MC eignal i3 produced with the 116.MC
oecillator signalr, and the 14G-MC ko 148-MC
gignal I8 produced with the J1B-MC ogelllsbor
gignal

Feom the plate of the mixer thyoogh the
type 8360 driver Stage to the grids of the finsl

omplifier, the tyded ¢lrcvies arebandpass eoopled
&0 thalt operatde tnine of these stares 18 ayouted
Therefore, the aply huning regquared.is atthe plab
of the Timal amplifier and |he Sariez regonant
loading contral, The driver and flhal amplifier
gtagen are llneay amplificrs operating claes A and
ARy, redpactively. Binoe.screen pridtubes counno
operate safaly without 3 lopd, a Dixed bink ik pro
yided to insure that a good percentage of the kgad
12 coupléd By the hube at ell tHimesd The series
reacmant 1ink adiugtment permits addftional load-
gk Mor optimuin power transier io the antenns
ransmission ttne thropugh the coaxlal telay

_ To help the pperator establish oprindim
loading, o gampie of the ttansmiszion ttng RF
voltage k2 texen al the outpuk of the 11m% and rectl-
ried. The rectified DC waliage 12 then applied. o
the grid of the BFGE oulput indicator whera 1 i3
amplifted and ueed to drive a fhorepcent diaplay
etectrode. By adjusting botl the TUNE and LOAD
coirols ot thaximom EF voltagse st lhe maximum
oulpul level capabllity, the pperator 18 assuredof
best linggryy at all drive leévels, fonjuding PED,

SECTION ¥
SERVICE DATA

§5-1 TUBRE AMD tAMFP REARLACEMENT

T gain access to the bes and 4ial lzmps,

~alam bn maraoranh E.0 ML R0 GEROITAT Tho
b WAL B prul HEs BRFE MR, WEIMLLEILL LRI T oA, AT

tube and lamp locatloos are shown in figure B.
Replacs the meter lamp with a type 47 bavonet
heae lamp

-2, CHA35I5 REMOVAL

The Maodel HA-2 Traneverter cabinet was
denfpned to provnde RF shielding, For this reason,
réplace all hardware when reluroicg the chagsels
unlt tn the cass To remove the chassia jrom the
cabanet: 1} remove the three phillips-hezd acTews
at the cabinet raar directly above the cenuectors,
2) rembve the three serews and external-tooth
lockwaghets Iroin the boHom of the catinet, 3}
retidve the six philipe-head Ecrews from the
fradi penul, three gn each side [the brim plrip
eomies off when the cénter seraws are cemoved),

and 4) plide Lthe chagpls forward oo of the
cahinet
5-3 VOLTAGE AND RESISTAHCE

MEASUREMENTS

The voltapae and resistances o ground on
the pins of each tibe within the Model HA-Z
Transyarier are contaned io the Voltage anbdRa-
aigtance Charla, figures 7 and B The concditions
of dpetratom at the tlme theze yeadinga wa s mada
are agecifled on the tharls

g2

5-4

SERVICE AND CPERATING QUESTIONS

F¥or further mihrpmwion regurding opera—
Lich or servicing of the trangverter, contact thes
Hallieraftera' dealer from whom the equipment,
wad putehased. The Hallicralter g Company main—
fains an sxtensive aysiem pf Authmiizad Bervice
Centerg where any reguired sprvice ustl he por-
formad promptly =nd efficlently at a dominsl
chargpe Al Hallicpafterz Authorized Service
Centers dinplay the aipgn shouwn Below  For the
location of che onpe nearest you, comsali yoor
lpeal relephohe directory,

Bt not make any Rervice shijpments to the
factory unless instructed to do 50 by tetier, ‘Tha
Halli¢rafiera Company will not accepl 1he regpon-
gibility for wosuthorized shlpmaebta.

The Hallierafters Company reserves the
privilegm of malding revisions in current produc.
tioe af e:geipmgnt and aseumes no Jabligation in
Incorporats these pavisienu wm earller maodels,

lierafer
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SECTION VI
ALIGNMENT

d-1 GENERAL

The Motel HA=-2 Two-Metar Transvatler
hoa been carafully aligred 2t the fctory and with
mormal ussge will pol reqoire maper reallgn-
ment xcledd eXtEnsive ClRfudt repalr 8 required
which would upzet the tesotant eirculls Align-
miot showld nat be aemptad until all other
podiinte cauzve of [aulty agerytem have bagn
Invost pated

Alignment should only be periormed by per -
eahe baving atcees to mnd famillarity with the
upe 0! ewinp agulpment Rerar to figures 9, 10,
and 1L for the raton pf all atjgnment adust-
mzuta,

3-7 EQUIFMENT REQUIRED

The [ollowing squipmen] 8 Tpguired when
aligning the Mods] BA-2 Transrerter-
]

1 Dummy wad « 310 ohine sve-igduttive
to |60 M0, pated at 100 watts

2, Vaopon b volimeter (YTVM); Rew.
1att Packerd Model 41007 pual, kiving
an BF probe yood to 350 MO

3 Oycillescage |5 millivols, CM wertioat
deflection sveriiivity|

4. BwaesD Irequency shgnel gnaorator with
& Bi-ohm putput tarmihation capableof
pwtrptng Irequency ranges of 35 MC o
170 MC znd 18 MO w0 T8 WC: Jarrold
Mode! 801 or sguival=nl.

3 30-0bm salibroted attenuatar with ]-
08 atep posiiion; Kay Kieciric Com-
pAOY tYPe OF eqivalent

8  Signal geparator with g 60=0km terml-
mationh, enable throagh ZAMC I 3% MC
and LE3 MO 10 T MC banca, Hewlott
Pachard Mode| S0 or equvalenl

6:3 KIAY ADJILSIMENT

The bloa adjustment contral is located an
the rear chsveix apran of the raidrerter (Sén
Ligurg 2} Tur comtrol L5 sep fne 80 BMA plate
ouwrem zfter phacing the umil in the traoemit
pandition (ne signal dpplled), Thin adjuEtment will
normally hold over leng periods of time A bl
irmporaey cbange inkiling ptate cur el may chow
alzv a heawy platr currsot bwed during towup
but peperally will aettie back atter the tiabe coole
oif,

15

d.d CRrSTAL DSCILLATOR ALIGMMENT
CHECKING CRYSTAL OSCILLATOR IN-
JECTHONM - Before altering the alipnment adjus -
ments [or the erymtal cacillptor, chock, 48 follown,
to ditermioe whether realipment 1 required

1 BEdmiiva the pype 6454 tubge and dis-
connest the HY cable netwean the rans-
vertér 2nd Lbe power sopply For eon-
venlence, the Iransvertar maybe oper.
ted outzids phe cibinet {op this check,
The tyTe 58534 mbe angd HY cable gra
remaved [or salety yeasonm, bokh foy
the agérator znd the hulw, gioce re-
mmoving the blgh voltage atone would
duinbge the scoten of the bipe,

B, Turn on the ipansverter mnd allow
approxdmately 1% mimtod [or eguip-
merd Lo sbabdl e

2 Plaoe the tranayerior in tranemat con-
ditlsn by groundlhg the relay &of] ra-
torn wire {pin 4 of FPOWER plug).

4, Wiih = 100K.-ubm isclating cestqior
otahacied Lo the prans of 4 hlih Logpe-
danee DO volttipter, aback the rectified
grid voltage Al the grid (pln 2) of the
1ZBYIA moxer hthe I the lojecilon
woltape L= cqual for hoth RANGE rwiich
pomilicie 2nd (8 approximately mibmua
§ volim, switch the tranayvarier over to
the receive condition {discsveest relay
coll paturn wize from ground) sod move
i D voHmedsr probe with the [O00K.
ohm Imalatityy resutor 1o the junceton
of el L3 and roslator B et the KANY
receiver mirer tube [VZ]. 1 tha raotl-
fied grid vojtage at thid polnl s almo
equal kr oih RANGE anarch posrions
and 1% spproximately mizus 3 volta DC,
oo Allgnment adiugiments ¢fthe ctywtal
goction w|l| be tequired,

ALTCRMENT PROCEDURE FOR CRYSTAL
GECILLATOR STAGE. — [t check entliznd abiavy
indicates that alipnment {8 pocossary, proceed o
fallows

1 As outiined abaruyv, the SH9 jube ol BY
cably are remoyed for 1hie admetraend
For conveplence, fhie transverier miy
e nperated puldids tha cuptnet The
5864 tube and [V cable are ramoved
Ior salety regsone, Both for Lhe gperator
2d e, pmce Leevng (e high ol -
tage alume woulbd damage the meceeh of
1he 1ule
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2  Place the transverter i the transmit RANGE switch position hefore proemading wth
coodition {ground pelay peturp wire at alipnmet The recelver converter siagez are
pin 2 of POWELR sacket), zligned with the chagals removed {rom (he cabi-

3, Adjzcl anda L1, L13, L14, ang L15 for net
maximam wnd equal rectifed DO grid 1 FRemaye the 5891 tube and disponnect
voltapa at pin 2 of the 12BYTA midar the HY oable
be, for both range positionz. Moie
that .CDils £12 and L15 have 3 rminor 2 Connael the sweep signal ganeraior b

the ANTENMNA cerwectar through a BO-
eflegt on equalizing the imjection vol- ohin culibrated attepuator
Jugs for both range positions, dnd can 3 Connect the vertical deflestion opet of
ba compromiped earlyinthe procedura, the pecillossape to the junction of toil

4.  Alter obtaining equal rectified DO grid L3 zndd resistor BRI thwrough 2 4TR-ohio
voltage in gtep 3, Elaca the branevartey igolating regldiarp, intarenuoect the
In the repojyve condition (digoonnect the horizontal aweep ofthe oscilloeanpe and
relay repurn wihre from groosd) and the sween sipnal gemecator boobiainthe
movE the voltma) &y profe with the 100K- aynchrostesd horizontat deflection pe-
ohm  igclating reglgtor to the BANRG pured
mixer Erid erreuit, the junetion o L3 4. Connect the diode detector umit to He
an RECELVER cutlet to provide a teyimi-

%.  Check the reciithat grid voliuge Ior nation for the transverter mlzer cud-
both RAWGE switeh pogitions, and i put, See fgure 12,
the volingws fall between mimig 7 volis .
(o e vote and aro ol e O SEer dhe passband ot e 146 MC
B.2 volt ta O 8 voit, alignment in com- y & : S

Lot L3 for mazimurn digplay kejght. Do ot
pLEtE. ptagger-fune the zdmaboents Adjust

B. lf agmal walthgpea are notobtained, maka the sweep Pemerator cutput Ao that o
minor ad{mixgepts 0f colle L2 and L14 gcope Banpitivity of 20 millivolts per
to egualize the injection, then repeat centimater deflection willprovide afull
atep 3 with tha tyzshsverter switched gize display on g 3-Inch dlameter oa-
kack bo transmit anadibon, cllogzupe tube

7. Cryal stage alignment lp comglated § The respanse nprmally passes through
tages are ghtaland, which are egual ta the 1-DB polats of the curye at appr

mately 142 MC and 150 MC, and the
ﬂﬂﬂh l.‘.lﬂ:l.tl' wltl'lln D.z Wlt tﬂ 0-3 Wlt Iﬂf PEi.k-m-?auEy l"a-t!ﬂ ﬂﬂllﬂl EI'EEEE' 1;2
the ans R4NGE switch pasliicns far both OB
Leanenilt and receive anaditions,
T K the core position of Lhe mixer grid
b-5. RECEIVER CONVERTER ALICGHMENT cail L3 is altered considerably during
The orystzl osoillstor secilon oust be alignment recheck the rectified DC
gligned for epguel mixar injection {rom each grut woltage lawels ad potlinsd under
¥L—255
CONMEETOR ‘I'; 220w
G * {—— * lq
: . To
- a7 ¥ vaog a0l YERTIC AL
AL A " EFLELYLON
Ir‘lﬂ IuHPuT oM
BLOPE
- - -
-
= ons-AOTELT

Fgure 12 Chvode Damcror
14
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1.

12,

b-b

Crystal Osciliptor Stage Allgnment

Disconnect tha oxcillostope from the
Ejxer prid clrcud and comoeet the
vaTiical imput of the scope o the ot
al the fiode delectod wnit, whirh wae
ranngciad to the RECE{VER cutlet in
map 4.

Sarich le HANGE swiich ta 144 MC to
46 BC {poaition 1), With the 143 M
marker aigisl Iofected, mdjust coll L4
fr o reoponss cenbaied o Hhe 144-M0C
mArkey. Adjufl the reeep pmecsior
miput 20 thet ¢ 10-millivelt per cenil-
meter scops peositivity will provide n
full di=play oo 4 E-lneh oseiDoscope,

Bwiich the RANGE switch to 148 MC to
148 MC (pomitme ¥), Wilh he 147- MO
marier mpeiil Injectsd, Bye marker wili
iAl]l oo Hre peak of the Teagnase curea
dapday.

I the crystal cacillator i=lecilon Ly not
ol wml ampltide for hoth RANGE
awitch mpajttory, e amplibde of (b
IF vutpui diaplay will not be &mgual.

Morand response ruos lees Lhan |
DR down af 14 MC mp 140 MC, wnd
148 MC fo 148 MC [or each RANGE
cantrol ponilioh reagectively,

FRANSMITTER CONVERTIR

ALIGHNMENT

Toe transmilled excrerter pimges magn! be
oligurd with the chosals zxdwled L the cabinat,
The shlelding provided by the vahlnet |5 required
lor proper agerction of ibe tranamitier aection,
all cabirer wrrews shogld be repincied when 2L~
ehl or agération of the amt ax 3 t-angmitier i

allampied

1.

Connect & 470=ohm, 2=walkt, carbon
relificr acrose the fing) lank cod] at
the styior lage of Hw  aplit-statar
caparitor

Inmtall the SAB4 tube 20 3wnpmble the
wilt o the sdabinet Une ALL morizing
FLFEWR_

Altach the HY cable berween the power
wupply and the trenuyertor unit

CAUTION

D3 NOT INTEACONNECT THE HIGR
YOLTAGE CABLE WITH TRE
POWEL SUFPLY TURNED ON

4

Compect the nweep penerontr throsgh a
W-olm calibrated attesuator to the
LOW LEYVEL INPUT ronneotowv

10.
1l.

Connect the 4T-ohm dlode detector snty
to the ANTENNA conneclor Coonsot
the osgillosccps o Hhe output of the
diode detector

Turn oo the iransverter and allow
sufficlent timan for the ldle pjate cur-
reni b stabilize with the tFonsserter
th the tansmit coedificn (Aelxy ool
return wre proonded, )

Bat the BIAS ADS enutral I8y p 40
millismpere idie plaip cyrFent (R0
signn| applied). The blas sstting aifecis
evarall cesporie Thepelfors, K oonustbe
sl beinre allgnment,

Sel the RANGE switch to 184 MC fo
148 MC (popltion i)

3xi the Lreqoenty Ol lhe swtép gpenera-
tor to swesp the J8-MC 0 X3-MT range.
Adtust the putput level to 1 2 b-ipoh
vagilioseope bibe with atope wensi-
tyity et for 30 millivolie parc ceotls
meter

Lajrrt & 30-HC markev signal

Adiugt LOAD snd TUNE =ontrols for
maximum displar ampiiteda Note that
e TUNE control rocks the passbsod
8 11 i hmed theouph maxinvwm, Walch
e I-MC marker |148-8 0 cytpot) 2nd
szt the TUNE enptrol for maximoo at
this pownt of the curve.

Adust wolta L5 Lé, Lk, 2nd L% for
masiirum ampliinde syatersed sbout the
A0-MC {149-MC cutpat] markar. Do not
BEagier-tune the adjustmanin, Adjust-
ment of the golds 18 aecomplished

theough the cabtmea bottnm wiih a pheno-
B3t o] rche fgpure 4.

CAUTION

GO NOT BLOCK OFF THE AIR K-
TAEE AND EXHAUIT OPENINGS
IN THE CABINET SIDES WHEN
OFERATING WiITH THE UNIT BET
ON END TO REACH THE ALIGN-
MENT OPENINGT AT THE BOTTOM

OF THE CABINET

PBOT LU THE

CARINET HDE WHICH REITH ON
THE BENCH TOF 850 THAT AIR CAN
FLOW UP THROUGI: THE UNIT.

13

14,

Kormal respohte will be lean Han 1 /2
CX down at the 20-BMC [144-MC am.
pul) ard 32.ME (148-MT output) merk-
opa. The peak-to-valiey pallo wil] be
lewd Lhan 174 DA

Remove the 470.0hm Z.wall resisior
belor« making any eperaling checka
altar alignmenr
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CRIO! THRUCRII5, TYPE IN2484
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—— li¢ cioz _i* RIS S
I|[f RED/YEL | 40UF = 3470K
e {an ’i o 500v |- w
o] LR
BLK : L GRAY ,43\2 R |
ll RED/GRAY | CRIOB criog g 290 Vi
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_1.’ PP ’r 40UF 40UF
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560 3900
a CRII5 iy ~FO Yy i
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L 8|7 8 5 Gy 1102 ‘
PIO! o 8
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s POWER 3\% V 3le W
2 10 10
2
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= = Fiol
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5 oo ]
71 105~ 125VAC
.0l UF'MPowa 00 Cre
_O1 UF, 1300V 089-002488
Figure 15. Schematic Diagram of Model P-26 Power Supply.
TEST e T - =
MODEL P-26
REPAIR PARTS LiST
Schematic Hallicrafters Schematic Hallicrafters
Symbol Description Part Number Symbol Description Part Number
C101, 102 Capacitor, Electrolytic, 045-000782 P101 Plug, 11-Pin 035-100043
40 uF, 500V R101 Resistor, Wirewound, 448-011401
C103A, B Capacitor, Electrolytic, 045-000794 400 ohm, 5%, 3 watt
. 40 x 40 uF, 450V R102, 103 Reswtor Composition, 451-352474
C104, 105 Capacitor, Electrolytic, 045-200509 470K ohm 10%, 1 watt
40 uF, 150V R104 Resistor, Wirewound, 024-001408
C106, 107 Capacitor, Ceramic Disc 047-001309 50K ohm, 5%, 50 watt -
0.01 uF, 1400V R105 Resistcr, Composition, 451-651561
CR101, 102, Rectifier, Silicon, 019-002634 560 ohm, 5%, 2 watt :
103, 104 105 , Type 1N2484 R106 Res1stor Composition, 451-651392
106, 107 108, 3300 ohm 5%, 2 watt
109, 110, 111, R107 Resistor, Composition, 451-351682
112,113, 114, 6800 ohm, 5%, 1 watt
115 Feet, Rubber Bumper 016-200983
F101 Fuse, 5 ampere, 3AG 039-100460 Fuseholder 006-200845
J101, 102 Socket, Power (11-pin) 006-100707 Line Cord 087-204690
J103,104 Connector, High Voltage 010-002257-2 Lock, Line Cord 076-100953
L101 Coil, Choke, Swinging 056-000476 Plate, Bottom 063-005442
Filter, 8 to 27 henry Plug Assembly, Jumper 150-003323
L102 Coil, Choke, Filter, 056-000477 (11-pin) (Inc. P101 and
Smoothing, 9 henry R107)
Strap, Nylon 076-102550
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Figure 16. Schematic Diagram of the Model HA-2 Two-Meter Transverter,
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