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3 luiches high x § ETS Inches desp x 17
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. 225 pounds
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Fgum | Vaw of tha Modwl HA-3 Trorsvwrier.
SECTION |
INTRODUCTION
1. DESCRiIFHON alza comvert the recoived frequencey segmeats of
144 MO (o 546 MO and 149 MO [0 148 MO inlo

The Model HA-2 Two-Meter Transvarter La
a {wir—way ranvertor which la daaipned to be used
m eveajuncilon with o 28-MC to 30-MC tratne-
mitter/exciter and receiver B0 eonvart the 10-
ciater 21pnala to the Z-meter band

The traneverter will handlg any meds of
tranamission (CW, 858, AM, FM, FM, F3K, et )
aupplied by the exciter, sines it la baxealty a
Hopar syatem and sves oot change the slgnad
characterigtics. The ldeds] RA-Z Two-Meter
Transverter may be weed in 2 Whiople arranga-
mant with an exclter, raceiyer, two-meter an-
tenon, and power gupbly, OF It may be used as
part of o complety syatem This aystem would
include the Model HA-§ Slx-Meter Tracaverter
and pould ihclode zttoroatic swilchung bebwwan
the twyo-meler @l sin-meter trangverterg and
the pregoot ten-meter station. The cabling dla-
gram, [Hoare 3, givex the detais of equipment
necga=gary to perform the awbomabc swiiching
functicom,

Two type CR-23/DL crystals sre suppyled
to ponvert the 28-MC to I0-MOC output Irom the
excibar 10 Irequency sopments of 144 MIC to 48
MC and 148 M tq 148 MC, the same oryatals

o 8

28 MC to M MO Ior the recelver, If the station
{ransmitter fexcltet and/or reseiver, Wead in fon—
jomelen with the branevarter, cover oaly he £ ange
from 28 MC lo 20,7 MC, & ppare orystal postiion
i provided for an additional cryetal. Ewclters,
uzad with the trapgverter, musi have excitation
contrgl, quch aa an RF output jevel adiustrent,
or other toastid Lo properly At the carrlar laval
raqulred for AM operation,

The lranavertsr receiyes powsr irOm =3
extericl pupply The Model P-26 Power Supply
has besn Jesipgned an & companlon anft Bo the
Modsl AA-Z Transverter, however, other powsr
Supplies, supplylg the requited yoltage, may o
ugad One bindel P-2B Power gupply will handle
both 3 Mndel BA-2 and 3 Model HA-E {3x-Meter
Trauaverter), sl 1g 20 litarlocked am to prevent
tha HA-2 and EA-B from operzting at the zame
Hme,

Thé Ergnxwecter 18 deaigred o work with &
2E—MC Lp d0-MC station rateiver having a 50-thm
sofenna Input and provides a 51-ohm copxial ter-
mination for a ZB-MC o 30-MO station trans—
mltter/ansiter There are two inputs provided
on the rear peml lor eyvanechon to the gxeiter,



The HIGH LEVEL INPUT sctnecior |= usad with
an exciter having 20 watts PEP outpat capahility
(%0 -wakte when both Ihe HA-Z and HA-6 are
toanecigd together) 4 LOW LEVEL INPFUT con-
nector i3 provided for thozs axelterg with a
0. 5-wakk PEP output capahility {] watt when woth
urits are connected)

1-2  TW¥Wt SUPFRESSION

The Model HA-2 Two-Meter Transvarter
han been deslgned ang copngtrucied to Suppress
spurious sighals that may cause talavision inter—
lereace (TVI) The TVI problem was given full
conajderation n the design of evary curcust, an
well oM iz the selection and layvod ol paris, The
equpment hag been carefully shielded and con-
nector lead ypaf3imnE has bedn provided thrtugh-
out, Comppuents were gpecilically pelerced to
avold vndesiced yesonaness and arcaoped to pra-
vput parasitic osgillalon

The tcansyeriper, an recelved from the fac-
tory, has had every advantage of Hallicrafters
engineering axpecience to minimize television
wmterierence, There are, howevar, spme bypeg of
TYT that canmot ba prevented within the egquip-
ment isel?!, For example, when a television rec
celver ig looared io the immediate vieiniky of the
transverbar, it ia entirely possible that 3 fanda-
mental =ignal will reach the input grid of the
receivar with suffictent strenyth to cause asfmall
amount of nterference. In this cage, H will be
necegsgary b ingtall a {ilter or trap at the tele-
vinlon recelver B atterwate the transmibed
sigral. If the inlerferine signal does act enter the
lgtévision recelver throuwgh the antenna, spedial
shielding or fillerg on the TY receiver may he
nacodgary For g more gamplete dlgcussion of
neasures khat may be wsed to handle these
special television joter{erence probjems refer
to tha ARRT, HANDROOK

SECTION I
INSTALLATION

2-1 GENERAL

The type-3EH rinad ampliliey buke {V4) w8
reionved lpom its sacket, packaged, and shupped
mmsiwde the oabinet Therefcre the tube exest be
unpacked, inpercted |n ks Bocket, and the clipe
conrestad to the plate terminals beforg thatrang-
vertgr 1z ready for operation. Ta gain aceess
thie packagsd tube, Iollow dis instucilons inpara-
graph b-2 for remaving Ibe chaggis irom the
cabinet,

2.3 UNPRACKING.

Alter unpecking the trangverter, pxanipe it
tclosaly for any poppible damage thet miay have
geeuryid thirlng transit. Shinld any mgn of damage
by apparent, omediately file o claim with the
carrieyr gtating the extant of Jdomapa Crrafully
check =l abipping tebels and tags for any speclsal
Ingiructiong before removing or desiroving them.

2-3 LOCATION.

Even though the Model HA-2 Tranaverter 15
provided with a boflt-io evaling fan, excesaivaly
warm locatlons, such as thode oear radiatora and
heating ventd, shonld he groided, The untt should
ke placed in a loeation bthat providez ndemale
epace arourd i {a einimum of thess inckes on
each Ede) ko permit rree cleculation of clsan ais
through the cabinet cpenings Also, madfcient
clearance ghauld e allowed at the rear of the wit
to faclifate conoecting the Model HA -2 to asdo-
mated equipgrent

2-4 FOWER S0OURCE

The Model HA-2 Two—bntar Transvertar i8
degigned to operate from a Mode] F-2Z5 pr equiva-

lent eaxternz! power supply The Model P-2f
Power Supply operates from & 109-volt to 125-walt
60=ovele, AC power S0uice; power consumption
ol tha gquipment will uot exceed 28] watts, I
power supply other than the Model P=28 iz uged
az (e power gody e for the tranaverter, the power
pupply mugt emet the requiremenis specified in
the daia cancerning power supply cirouitry, para-
graph 2-T,

MOTE

The power ocutlet rougt fornigh AC
[alternaklng tucrent). If i doubt aboug
the power agurce, Sonpact the locat
Roweyr sompany prioy it pnsertine Lhe
power mord in 2 power outlet, Plugging
the cowd inko the wrong power enurct
may cauga extonxive damage bo the
power sSupply unit, requiring oostly
repalts

2-5 SIMGLE-UNIT INSTALLATION

ThHe 1ollawing procedure ofOfcrg the -
atallation of the Model HA-Z Transverter and the
Mode] 2-24 Power Supply.

1 Intercoanact the power supply and the
trangvecter by comneoting the highwal-
tage cabie {HY commectors) and the
mult-conduripr ¢able (PCWER com-
ngcioes), The (umper plug supplied
with the power supnly tongt be insarted
m the enused ll-plp FOWER sacket
of the power supply
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6 Coopnect the 50-ohm Beansraieswon ifne
from the Ken-meter antenua fo the
ANTENNA enunectpr on the anas-
verter

The Made]| HA-2 ‘Two=Meler Transvatter |3
aew ready ot operation and wili gonwvert ail
modez of transmissiot yrogwded by the ten- meter
station exciter unit, Also, YOX ¢peration, if nor-
mally ueed at the stptlon, Wil contfrue bo Dinc-
Uon ad belope

2.4 TWO UMNLT INSTALLATION

The followmz procedure covers tha ocom-
pleta sik-merer and two-meter nstallation Lsing
eangverter Modets HA-6 andHA-Z, amd the Mort-
gl F-23 power supply. The mstallation showo i
flgure 4 provides autpmatic changeover from: low
fraquency statlon operation to WHF operation. The
YHF band t» be used 1s solected by tarnlog on the
pactleukar transverter for that band Turning 4n
hath Llrahdverteys mersly dlsables the entire
operation until oos of the unile 1 turned Gl

3 Interconmept lpe power suppiy and the
tranayvertere by commeciing the high
viltage cables (HY connectors] aod
the mulbi-sopduetor cables (POWER
ronnectars) The jomper plug supplied
with ithe power swpoly 1z removed b
make voom for the sactomd power cable
Keép the jutnper plug uear at hand in
cage single unit 4eeranon is desired.
The jumtper plug completes the ewltch-
ing and biaxs supply circuits sa bl a
gingle transyerter cah be pperatad
from tha pOWeT UMY,

2 Loosen the cable clamp and alip the
5hell back on the 11-pin {emale power
cablo eonpeoms whichk phigs tnmn the
transverber. Cpnnect 2 My 72, strand-
ad, |naulated wire to pln & and replaca
the protectlye shell Lio thie for baih
of the mulH-conduetor <ables Run
haoth wires to the station exclier and
gonnecst them b an deyasd control
switech termlnal or VOX relay contact,
which wili conoast thege Wire 5 b g1 ol
during transmiesion and open them
during receptict, The relay eontkct in
preferred, 5o that vOX agerspion (if
notynally 27 aljaita) o an be used for Y HE
operdtion L.

MOTE

Do nal goneecl bo i ratay oF Bwitch
contaot alresdy carrying otheT axciter
clrouits, The tranaverier relaye are
epergized by a [2-valt DO sourcs
wWithin the kransverter; gronnding the
control wire during lpansmission
closes tho relay of lha transverter
whith has been turped on

L]

tninreoniect the sfatlon recemwer's an-
teooa Ikput amd the beapeverter RD-
CEIVER oulpmt conmectors. 10 aubg-
matic changegter from low Ireduency
gtation pperalion to YHF operation 18
destred, yse relay RY3 ap shown intha
cahling diagram. Nete that ihis relay
has a 117 ¥AC oofl and 1= supplied
along with relay BY1 by the RELAY
output on the power supply, 50 trat
bath relays will be energized when
cither trangverter is tythed on, Refer
to thp cable tixgram for coaxial eahls
and oopnector type detalis, Tha ' Tee™
cemuector ean be wnstalled on either
trangvel ter, depending vpon the pe
quirements of the parilemlar station
layoni,

utercormect the anteona output of the
gtatlon trenumitter /excirer with either
the HIGH LEVEL INPUT or the LOW
LEVEL INPUT connsctors, depending
upgp the atpur power capability of the
trangmieter/exeiter . A SO-watt to 100-
walt ercitar should be cnanacted o the
HiH LEVEL INFUT of the transver-
ters A low lewel exciter b the l-watt
tp 2-walt elasga must e enunected i the
LW LEVEL ISFDT. Excilera in the
10-watt to 20-orart class, connected to
the HIGH LEVEL LMPUT, will not be
papable of drivieg the two-uhif in-
gtalistion Therzicre, these exciters
ahould be connected to the LOW LEYEL
INPUT enuneciorg through a saltable
attenuator 1o drop the PEP output ko
appromiemately the I-wabt t0 2-wakl
lewel, exich 1a pequired by o trenu-
verters connected i parailel  The
attemsator sheutd te {pstalled beiwBen
velay AY1 and the "Tee™ penuechor
shown n the cabling cagram Here
gmin, if the automatie changeovhr
feature 1g deplred, celay RY] i& re-
quired In addition tp A¥3, as abowo uh
the diagram 10 the exciter 1la used
extansively lor YHF operation, then the
relaya RY), A¥E, and BY3 can he die-
perasd with znd the jwo transvepked
unita, with thei{y Myputs conoected In
paraitel, are cormected directly to the
anaiter The parallel conpection pre-
senls 2 2/1 WE 0 & Hl-ohm exciter
putpist and peduired approXimately 50
waltz DEP a the HIGH LEYVEL (HPLT
comnestar and approxiandely 1-wati
to 2 watts PEP at the LW LEVEL
IMELT contector, Apamm, the logation
of the "Tee" coumeoipr 1 detsrmintd
by the statéon layolt.



b, U inMyidus) antennag sve uoed on oach

ol the bands, connect the kranemisaion
lines io the reapective ANTENNA exe-
nertors 0n the bransvertera, Ingig!la-
tiosA ustng a Mivgle fwo-boand anexes
eygtem  exc have automatly pelary
pwitehing, a8 ghown In the cable da-
gram, Note (hat the antenna sebector
relay for thiz gygtem hag ¢ 12-wolt
DU coll e 18 energized by the 1%-
volt supply In the franavertar, Inorder
) otdzin the proper anatcking of this
relay, particulsy stinnthon should be
diretted b the wirlog eondliions speci-
fied in ihe eable dipgram. Wheo pro-
perly wirad, the retay will switch the
anteern b0 Hhe transverter which hoa
hdn tarned on by the operetor.

POWER SUPFLY REQUIREMENTS

I a power supply, emar than the Model F-28,
L8 tobe uged, |t ust meet the followang regquics—
menta

2-7

a0 s DC ak 40 MA idie plate cur-
ranl, Approximately T0 volts minimim
supply yodtage at 150 MA plate curreny

Z. Low B+ gupply of 260 valts by 260 volty
DT at & recelve load of 40 MA and 3
tranemit lond of 125 MA reagective|y,
Check {rgure 16 and mote the center tap
reajdtor goad In the Model P-28 Powey
Sopply to aceomnpllah thya

3.  Blaa mpply of milnus 80 volts jntrans-
mit mode with 8800-0hm transverter
Inading 1f both the HA-2 and BA-§ ara
t e operated from this gupply, blaa
HUSpty exogt handle o 3400-chm load
and conmin 3 jumper phig 2P rangeriso
elicllar to hat waed with the Model

P-28 eupply

A pchewatic disgram of the Mudel P-25
Power Suqply |5 contalznd i fipure |5 of thig
manuel,

SELCTION |11
CONTROQLS AND OPERATION

3-1 OENERAL

The Model HA-2 Two-Mater Transverter,
In the rantmit functlon, accapta 10-meter signais
ftom 2 Wrangmitter /exciter, gonverts these slg-
ustg [0 two—meter oignale, wwplifies them, znd
theo [sadz the sigmals to 2 ben-mater sntenns for
trangmissinn. In the receive funcHon, the Modsl
HA-2 zeteple twa-meter signals from an amtansa,
awplifjen and excvarts thags aipgnals to 10-matep
elgnals, and appiies theco to & receiver,

Esafora turping the boanenurter on, be cer-
tais thel the e¢omtrol andich on the transmitier/
sxclter or on the gtation anstrod (U usad)is 1o the
stEndhy of Belve position

OPEKATING PROCEDURE

Turn the POWER switch oo the trangverter
ta OM, Allew 10 minvtea to 15 minutea for the
tranprerter o anam wp belore placing the trana-
mittar /exciter in the brangmit mode During this

-2
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4  Sei the drive legel ofthe etation exeiter
1o obtaln a Wransvercter plate curtent
readlng of 130 millisthporsas fop CW,
FM, FSK teletype and atmilar niodes of
transmisala,

5. Bwitch the exciter lo 558 and check
plngle-sidebam] br ansmmiaaion Advance
the microphone gain control oo the ex-
eiter and watch the GIITPUT indcator
while ralking ipto the microphone The
drive level W spprosunately correct
when the OUFTPOT Indicebor gap clocses
oy 3hows Aipns of allrablion levels on
volee paaks andthe plate current ewings
bo approximately mid-geale

-4 TUNING AND LQADING {AM)

1  Periorm etepe 1, 2, and 3 as cotlined
in paraeraph 3-3 for tubing and loading
{for W operatian.

¥  The gtzbon exciter andirenuverker ara
o fubed and loaded at the 260-MaA
plate purrent level. To ast up the re-
mqured carrter level, slowly advance
the ¢arrier Jevel controd of the axcitar,
gtarting from a low level, until the OUT -
PUT wlleasor of the transvervier shows
evidence of saturation, Thix will gener -
ally oo when the plate eurrent of the
trenuyverter raached approgimately 180
milllamperes, If the station exciter has
an HF vodmeter v its output elrouit,
reduce the carpler level bo 172 thim
voltage {reduce Lt B DB if a deejoe]
stald iz provided). Thia saiz up the
maxEimomnt pernigzlble carrier laved
Ebat thiz transvertsar outpul fube con
arcept and still handle modulakignpaake
without Tlat- toppong. 11 the exciter does
ot have an RF cutput matering Sirstorm
the carrier Injection can ke set for
approximately 110 milllamperes of
plate current pn the transverter.
et the microphone galn lor 1GO%
moduiztion hy watchung e OUTPUT
itifraior apd Mnal plate curpent Ower-

modelption will bBe evident when the
plate current of tha Lraneverter befins
b shift, in step wilh the wolice peaks
fron; 1t unmodulated carcler reading

MATCHING RECEIVER AND
TRAMSMITTER FREQUENCY

13

Many times the cperator finds it desiranle
te lrapsmlt and receive oo the seme fTegeency,
The ttansverter uwses the Eama hetercdming
asctllator for both Eyanpmit and pecelve; thera-
fore, It 1§ merely necessary to 2eta the statlon
receiver to the station exciter on the ten-meter
bBatd In the wpual manper, Nornally, the loeal
radfation from the exciter reaches the recefver
In soHiclent pirength to produce the desired
bBeat, T nok, a wire eginsgted o the receiver
xelenne and placed near the station execiter unik
will inerease e coupling, but alze may increase
the ten-meter hand jead-through when réceivipg

T & SIDERAND SWEHCHING ON
TWO METERS

The upper and lower sidebapd positicne o
ti# Bwo-peter band reimain as they were for 1
ten=-meater band, The heterdyning fretenesy uzed
i the tranmeeciar fally Below the teo-met e e,
therefore, the mixing action inwolvaa the addftico
of the Ireguencles involved ang the relative posi-
twin of the sidebands does it poverse.
3-7 ERECEIVEES WITH I8 0MC T0
29 FTMC JAND COVERAGE

Stwuld the statin receiver coper a fre-
quency range of only 26,0 BC to 297 MC pn the
tao-metsr hand, the alternate crystal setup shown
in fipurp B muy be used, Npte that the cryetai
supplted tn posibion 1 (8 cetalned snd bwg new
crystal fraguencieg ate cecommended lo cover
the ryg-meter band completely, Genprelly, the
new crysitals may be inserted im khe Cryetal
holder 0 positious 2 and 8 withont fircuit re-
atdjuptraeny; howsver, It would e well fo check
the pectified prid valkage at the grid of the
12BTYA mimer &5 guriined under Heterpdyme
Dacllpator Allgnment

SECTION IV
THEORY OF QPERATIGON

4-1 GEMEEAL

The Mpodet HA-? Two-Meter Tranaygrier
18 basisally & heterodyning dystbm compisle with
2 linear power amplifier for tranemission, and a2
low-aoise Teot eud for recepticn The comver slon
takex place hetween the ten-mater Hand and the
twa-raeter hand. Since the ten-mster band 12 only
two megacycles wide, the twg-meter band must be
covereéd In WG klops, as it ie four mpracycles

wida 'Thiz is arcomplished by changing the betar -
odyne psotllator Irequency, By uslng 2 comipgn
heterodyne oscillator [or tramsmisalon and re-
Ceptiom, the two-mater frequency will be exactly
the epmve for bransmitter and receiver if tha byo
unhts are matched dor requency on the Len- meter
band The transverler ¢an handle apy mode of
rerumiszion or reception normally handled by
the station®s len-meter equlpiment, Shiee Ik 19 fop
al] preclical purposes a lingar system.
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The ten-metcr signal from the shation ex-
erter iz fed Inbo the transyerter at either of two
mputs, depandimg upon Hhe cutnul power capa-
bilities of the excttar. The HIGE LEVEL INBUT
pravidas a 50-gtmn, 20-watt termitation and ra-
quiros approxtmately 25 watts of %ignal to drive
the transverter 1o full cutput. The LOW LEVEL
INPUT provides spproxdmately g 53 obm lercmi-
oalion ted requires onty oone—hakl watt of drive,

Before reaching the 12BYTA mixer tohe,
the exciter fignal opmet pass thyough a low-pass
Hiter to avpid apurlous sipoals caneed by its
harmonie content

At tha 12BYTA mixer, the 28-MC ko J0-MC
8ignal mixes wW(th the same two  heberodyning
oo atar sighals weed for-reception The 1 49-MOC
to 148-MC signal 15 produced with the 116- MO
oecillatpr zigalr, aod the 146-MC o 14A-MC
signal 18 produced with the J1E-MC ogelllstor
#ignal.

Feom the plate of the miver throogh rhe
type @360 driver stage tu the grids of the final

pmplifier, the tyded ¢lrcoits are bahdpass coupled
&0 thar cperattr ning of these siares 1z avouted
Therefore, the aply buning requured.is attheplat
of the fhmal amplilier and [he Seriez resonant
loading gontrgl, The driver and fibal anplifier
gtagen are llneay amplificcs operating class A and
ARy, Tedpactively. Binee.screen pridiabes ciunno
operafe safaly without 3 load, a [1xed bk ik pro
vided to ingure that a good percentage of the kogd
1z ooupléd br the hibs at 81l Hmes The series
reacnant link ad{ustment permitsadditional load-
lpg 1oy opliruin power Eransfer to the antenns
transmission ttne through the cpaxial telay

. To help the gperator ostablish oprindm
leading, 2 sampje of the transmisgion itne RF
voltage &5 texeh al the owtputof the 1k and reetl-
fied. The rectified DC wiltage 12 then agplied.io
the grid of the 6FGE oulput indicator where i s
amplifted end ueed to deive a fhuoreacent diapliay
etectrode. By adjusting botl the TUNE and LOAD
controls for tnatimom RF voltage 2t lhe mazimpm
outpub level capabllity, the cperator 183 assuredal
best lingaryy at all drive levels, iminding PEP,

SECTION ¥
SERVICE DATA

5-7 TUBRE AND tAMFP REPLACEMENT

To gain accesx to the bes and dial Laimp,

rader bo parapraph 5-3, CHASSE REMOVAL, The

tulbe and lamp locatlons are shown in figure B,
Replags the meter lamp with a {ype 47 baveanet
hode lamp

-2, CHASS(S REMOVAL

The dModel HA-2 Transeverter cabinet was
deafgned o provade RY shielding, For this reaspn,
réplace all hardware when reluroieg the chaseis
unit to the camp To remove the chassia (rom tha
cabanet: 1} remove the thoee phillips-head acrews
at the cabinet raar directly abore the cenmectors,
3] remiwe the three screws and exberoal-tooth
lockwaghets frotn the boHom of the catinet, 3}
retntve the Bix phillipe-head FCTEWE [rom the
froot penul, threg on eash 8ide [the brim etrip
comes off ®hen tho center oeraws ara removed),

and 4) glide the chaszeis forward out of the
cabinet
5-3 VOLTAGE AND RESISTANCE

MEASUREMENYS

The voltapae and resistaoces o ground on
the pins of each tube within the Model Ha-2
Tranzyer(or are cobtined in the Voltage sodRa-
aistance Charls, figures 7 and B The conditiona
of aperatdm at the tlme these yeadings wars mada
are ag#gifled on the charls

q2-

5-4

SERVICE AND OPERATING QUES[IONS

For {urther minromtion regurding cpera—
lioh or sprvicing of the tranaverier, contact thes
Halllerafteras' dealer from whom the eqmipment.
wal purehased. The Hallicralter s Company nain—
iaine an extensive gysiem of Authtrizad Eervace
Centerg where any raguired sprvice ustl be ger-
{ormed promptly and efficlently at a dominal
charge ALl Hallicpaftsrs Authorized Service
Centers durplay the algn showm Below  For the
locaticn of the ope neares( you, consuli yoor
lpead relephohe directory,

Bt ot make any Rervice shjpments to the
factory unless instructed to do 50 by letier, Tha
Halllerafiers Company will not accepl 1he respon-
gibility for unauthorized shipmebnts.

The Hallierafters Company ressrves the
privilege of malting reviglons in curcent produc.
tlor of Bltipmm:l and azeumes o obligation
Incorporate thess pgvissenu w earller models.
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SECTION VI
ALIGNMENT

-1 GENERAL

Tha Model HA-2 Two-Metar Transvetier
hoa been cardiully aligrad ot the factory and with
normal usage wily nol Teqoire mapr reallgn-
ment xcladl eXensive (ihfudt repalr ra required
which wouid upaet the tesotang eircuils Align-
ment showld not be wftemptad until all ofthec
poagifie causve of [oulty aperitem Rave taen
Iny estignted

Alignmant should ooly be nérformed by per -
dohe bhaving a¢cees to mnd familiarity with the
use o swip agulpment Rerer 1o fgires 9, 10,
and 1L for the oration pf all atjgnment must-
mzuta,

4-1 EQUIFMENT REQLIRED

The [ollowing equipment 8 Ceguired when
algning the Mod4] BEA-2 Transrecter-
L}

1 Dummy wad « 30 ohine sve-icdustive
o 160 MC, rated at 100 watte

2. Vaourm huwe volmeter (VTYM); Rew
It Packard Model 41007 gual, Bving
an BF probe yood to 130 MC

3  (ycillescage § milllyolt, CM werticat
Aaflection svaEitivity|

4, Bwesp Irequency shignal gnasrator with
a Mi-ohm cutput termination capableof
pwerptyg frequency ranges of 335 MC Lo
170 MC znd 18 MO to 78 WC; Jereold
Mode! 801 or equivalenl.

¥ MW-obrm calibroted attenustor with ]-
DR step peaiiion; Koy Kleciric Com-
panY t¥pe or aquiivalent

! Sgnal gensrator with g B0-olm  term|-
raticn, tunable throagh 3AMC Il 32 MC
And L3 M 10 VW) MC boncs, Hewlatt
Packard Mode] 802 or equvalenl

&:3 KA ADjLS|MENT

The bloa adiustment control s located an
the rezr chsweix apran of the ransrerter (seo
lLigure 2} Tur control s e fne $0 3MA plate
gurrem zfter phacing the umil in e Tanemit
pondition (ne mignal cpplled), This sd{Ustment wit]
normally hold over leng periods of time A smoki
trmporyey cbange inkdiing plate cur reat oy chow
aflzvy a Beavy platr current ined durping toowup
but penarally will settle back after the e conle
off.

15

d.d CRISTAL DSCILLATOR ALIGHMENT
CHECKING CRYSTAL OSCILLATOR IN-
JECTHON - Before altering the aligmment adjus -
ments [or the erymal cacillptor rheck, 38 tallown,
to determine whether realipnment 1 required

1 BE#miiva the type G558 tubge and did-
cotnect the HY cabls netwean the traans-
verter 20 L power sapply For eone
venlence, the Iransvertar maybe oper.
atwd outzids the cabinet {or this check,
The type 5854 [ube ang HY cehle gre
remaved [or salHy yoasonm, boks for
he agerater gnd the huwe, gioce re-
noving e blh voltage abone would
dutnage the scretn of the bihe,

2, Turn on the irAnsverier and allow
approxdmately 1% minutos for eouip-
mepd [o Atabil |t

3 Flaoe the transyorior in tranemat con-
ditisn Dy groundlhg the relay oofl re-
torn wire {pin & of POWER plug).

4, Wih = 100K-uhm isclating cestoice
otiabacted Lo the prans of & high LExe-
dange DC volttupter, abock the rectifried
grid voltage Al the grid (pln 2) of the
1ZBYIA momer 1ube I the lojecilon
woltage Lz cqual for both RANGE rwlich
positisies ol (8 appronimaloly oilinas
5 volim, ewitch the transvarier over to
tha recelve condition {discsveest ralay
coll petumn wize from ground) sod emove
the D volimelsr probe with the [O0K.
ohm Imalatiy: resutor o the hunction
of eorl LY and poslator RS ag the KANY
receiver mizer tube (V2). U the raetl-
[ied grid voftage at thiz polnd b= almo
equal kr both RANGE anatch postiions
and 1 sprrocimately mious 3 wolta DC,
ot allgnment adjugiroents cfthe ctysial
gaction wil| be equired,

ALIGKMENT FPROLCEDURE FOR CRYSTAL
CECILLATOR STAGE. — Lf twe cheel pntliznd abaus
indicates that aljgnment 8 pecgssary, yroceed ul
fallows

I As outlined abavy, He 5854 jube aod BY
cably are removed for b1k xdmstraend
For eomvehlence, tie transverler mhy
he mperated ouldidé tha eptinet The
5864 tube mnd iV cable are removed
foy salety reasong, both bor e operator
2 e, Fmce Lemoving the high vol-
tage alume woukd damage the mecedh of
the 1l2e
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iransverier in the iransmit
conditign {ground relay refurn wire at
pin 2 of POWER sockat),

J. adyzecl anda Lid, 113, L14, and L1 % for
maximum wd equal reeliteq DO grid
voltzpa at pin 2 of the I2ZBYTA mibxer
ybe, for both range posttiong. Nois
that coils L12 and L15 hewa a tolncr
effent on equalizing the imjection vol-
Jugs for both range poEltiond, dnd can
ba sompromised earlyinthe procedure,

4, Aler oblaining equal rectified DO grid
wvoltage in gtep 3, placa thebranevariey
In the regsjve condition (disconnect the
relay repurn wire from grooad) and
o e the voltmal ey probe with the 100K~
ohm  igolatiog reaigtor o the BANG
mixer grid emreult, the junetion of LE
and BJ

#. Check the rec{ithat grid voljuge for
both RANGE switeh pogitions, and i
the voliages fall between mimue 27 volis
and iz 4 volts and are equal within
0.2 woit ta 1 3 wott, alignment i com-—
plete.

E. lf agnal wdlthgka are notobtained, maka
minar adjmixgentz of colle LiZand L4
to egualize the inlection, them repeat
atsp 3 with the trahsrecter wwitched
hack Lo transmit snadition,

7. Crygtal stage alignment g completed

e _mbdfad FH™ emd wnd
JERLATUL LI TRAECERREEE P vRllLTWU s aiﬂ L L

tages sre ohtaland, which are equal ta
aach other within 0.2 volt to 0.3 volt for
the sns B4 NGE switch poaiticns for both
Lranemlt and receive snaditions,

.
]
[, 1]
2

el v e d ——

4-3. RECEIVER CONVERTER ALIOWMENT

The orysizl osclllator gectlon oust be
sligned for egual mixar Injsction Irgm each

RANGE swilch position before proesadiig with
alignmest} The recsiver converter s{ages azre
zligned with the chasals removed from (he cabi-
net

1 FRamaoye the 589 tnbe and disponnest
the HY cable

2 Connsel the sweep signal geperaior b
tha ANTENMA ceruwectar through a BO-
chia calibrated attepuator,

¥  Connect the vectical deflection lopet of
the pecillossape to the junchon of ewil
L3 znd resistor RA thwough a 4TE.-ohin
igolating reglidjar, interenuneat the
hortzantal aween of the oscilloegupe and
the aween Fignal geoerator toobialnthe
aynchrosteed horizontal deflection re-
uarest

4.  Coonect the diode detecior unit to the
RECELVER outlet o provide a toyimi-
nabisn for the transverter mizer fud-
ut, See figure 12,

5. Center the paussband abang the J48-MC
marksr by adjusting colla L], L2, and
L3 for maximurn digplay kajght. Do not
stagger-tune the admaboents Adjust
the sween generator cutput Ae that o
gcope Bensitivity of 20 millivelts per
centimeter deflection will provide a full
gize display on g S-Inch dlatnwtar oa-
clilogaupe tube

& The repponee normaliy pasesa through
lhe 1-DB polets of the curve gt apprent-
mately 142 MC and 150 MC, and the
peak-to-yvalley ratio will xel exeeed I/2
o

T  H the eore position of Lthe mixer grid
cajl LA is altered considerably guring
alipnment recheek the rectified DC
grut woltage levelp =28 poflingd onder

¥L—2m8 .
CAMMELTOR I E2Z0H
& +» —— * l-.]
b . T
-l ¥ tice ol WEMTIC AL
fia -
"
ICOFE
- -
-
— ans-AQTEST
Fgure 12 [vocde Dwmcror
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12,
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Crystal Oseiliptor Stage Allgnment

Disconnect tha axchilosiope from e
mixer prid olrcud oz coooect e
veriical imput of the acope 0 Dheotput
al the digde deloctor wnlit, which was
ranngcind bo the RECEIVER outlet In
mtap 4.

Swipeh the HANGE swiich ta 144 MC to
148 MO {poarion 1), With the 143. M0
marker aigrl Infecied, ndjusr eoll L4
bor u responss cenkarmd on the 148-MC
markdy. Adjuil the roeep renecalos
tuiput 50 thet ¢ 10-millivelt per cenil -
meter scops pensthivity will provide n
full dizpiay nn 4 G-k osctloscons,

Bwltch the RANGE swiich ta 140 MC i
146 MC {pomitma X), Wilk e 147-MC
mArker dnpotil Injected, Hye marcker wili
11l oo the peak of the Tasgnase curre
dapday.

If the crysial cerlilatnr sjecilon Ly net
ol el amplvnde for both RANGE
awiteh poplttorn, Uwe amplibde of ihe
IF gultput diaplay will not & egual-

Morand response runs Ises than | 2
LR down af 14 MC o 140 MC, wnd
148 MC fo |48 MC for each RANGE
rontrol poallion ceagectivaly,

FRANSMITTER COMNVERTIR

ALIGHMENT

The trandmitlet EXcrarter sfinrcs moxi ha
marcs mosdl

Caal

oligurd with the chasals mwdwlsd In the cabinat,
Tha shielding provided by the vabinet s required
lor proper agerctom of ibw tranemitier aection,
all cabirrer wrrews should be repinced when align-
ewnl oF agerahom of the amt ax 3 t-aogmiller is

allampted

1.

Connert a AT0-ohm, 2.walt, carbon
reaizior acrose the flea) aak eod] at
the stgior lagw of Hw Aplit-statar
capheitor

Inmtail the S804 by 2nd sezemble the
wilt in the sabinet Ume ALL muniiing
FLTEWE,

ARach the HY Ccable beiwetn the power
wunply and the trenuyerter unlt,

CAUTION

DO NOT INTEACONRECT THE HIOR
¥YOLTAGE CAHLE WITH TEE
POWEN SUFPLY TIURNED ON

1

Compect the nwesp geverontr throwgh a
Weohny calibrated attwhuator to the
LOW LEVEL INPUT conneotor

10.
il.

Connett the 4T-ohm diode detector soty
to the ANTENNA coonector Connest

e neatllemssssm 1o Hos secliemad oF Fha
L L '_.lml—l"- [ T §1 S w“ﬂ. LAl LA

digde detertar

Turn oo the iraneverter and allow
sufficient tiran far the ldle plate our-
renl Lo stabllize with the b Ondsertas
tn the transmit condificn (Aelzsy ool
return wre groondsd, }

Bet the BIAS AD} enuirol for 5 40.
millinmpére idld plalp fyrrect (po
aignn| appHed). The Blax sstting affects
evarall resporse Therefors, H mmustbe
se4 beinre algnment,

Bel the RANGE wwitch to 184 MC to
148 MC (pogltiah t)

Sx the Lreqoenty o LRe swedp gmdch-
tor o swesp the JA-MO 1o 3T Tange.
Adfust the putput lewel te fil1 2 5-insh
vapiliogeope tube with aeope wensi-
teity met jor 20 miliivolls per ceotls
mebér

Lojrrt a YO-HC markey sigeal

Adjugt LOAD znd TUNE controls for
magimum display ampibeds Hole that
e TUWE control rocks the passbsnd
a8 11 i fumed Checuph ek, Watch
e I0-MC murker 114880 cytpot) 2nd
aat the TUNE copiral for maximom at
this pownt of the curve.

Adjust wolta L5 Lé LE and L9 jor
maxieuz ampliinde svalerod shout e
A0-MC {149 MC crput] markar Dot
mtagger-tune the adjiustmenie, Adjust.
mént of the golls l» pecomplished

through the cabtme bottnm wiih 3 pheno-
Lix pems] che ftpure 41,

CAUTION

OO NOT BLEXCK OFF THE AR K-
TAEE AND EXHAUIT OPFENINGS

N THE CApKET

TS WHEN

OFERATING WiTH THE UNLT BET
ON END TO REACHE THE ALIGN-
MENT OPENINGT AT THE BOTTOM
OF THE CABINET PBOT Ui THE
CARINET HDE WHICHR REITH O
THE BENCH TOF 50 THAT AIR CAN
FLOW UP THROUG: THE LWMNIT.

13

14,

Bocaal responte will he |cpp Hhan 1/2
OX down at the Z0-MHC [144-MC am.
pany and 33 M4 (L4A- MO gutput) merk-
ord. The peak-to-valiey rallo wil] be
lesd Lthan 1 /4 DB

Remove the 470.0hen, Z-wall regisior
befurd making sny epeTaling checka
oitear alignmenr
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Figure 15. Schematic Diagram of Model P-26 Power Supply.
TEST rnrpe TE o
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
CI03A,B Capacitor, Electroiytic, 045-000794 400 ohm, 5%, 3 watt
. 40 x 40 uF, 450V R102, 103 Re51stor Composition, 451-352474
C104, 105 Capacitor, Electrolytic, 045-200509 470K nhm, 109, 1 watt
40 ¥, 150V R104 Resistor, Wirewound, 024-001408
C106, 107 Capacitor, Ceramic Disc 047-001309 50K ohm 5%, 50 watt
0.01 pF, 1400V R105 Resxstcr, Composition, 451-651561
CR101, 102, Rectifier, Silicon, 019-002634 560 ohm, 5%, 2 watt .
103, 104 105 , Type 1N2484 R106 Res1stor Composmon 451-651392
106, 107, 108v 3900 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 Ccnnectw , 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
Lig2 Coil, Choke, Filter, 056-000477 (11-pin) (Inc. P101 and

Smoothing, 9 henry

R107)
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Figure 16. Schematic Diagram of the Model HA-2 Two-Meter Transverter.
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