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Viw of the Modsl HA-2 Tronsvarter.
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INTRGDUCTION

1. oEscaiprion

Model HA-2 Tuo-Meter Transvorter 1a
2 two_way zasvertar

120 convert the received traquency segmeats of
144 MC to 146 MG and 148 MC o 148 WC Into
28 MC 1o 30 MC for the recetver, 1f the station

Vil 1 NG o S0UC frma-
e Sgpaia to oo S-meter o
The teanovecter il nandly

N, Fae, T, H‘K‘my
atice it 1 basc

Two type CE-23/D crystals sre suppi

o ponvest e 28-C o SIC s o m.
exciter 10 frequency sagmant

e e T L s

Evarter, cover oaly the range

and BA-8 from operating st the

T transrareris designed o wnrk ity 3
2C 1o 0_MC atation raceirer havirgal

rear pomi for svancetion to the sxeiter.



JECHNICAL SPECIFICATIONS

‘POWER SOURCE . Model B30, . 108 volla i 18 vole, 00 cyle, AC;
200
ODE OF EMISNON ... . . ... .. . Dotarmined by sxeer and rocerves used.

FREQUENCY COVERAGE - 144 1o 149 G,

CRVER/EXCIIER FREQUENCY

BANGE REQUIRED - . 24 19 30 NC.
RMINATING TMPEDANCE

(Al coanectors) . . . Boomms

RECEIVER CONVERTER PERFORMANCE.

Notse Figure . ..., FLITEE ]
Semmilvty.. ..., .. . ... . LEAV/IDDB /N Gmi)
TRANGMITTER CONVERTER FERFORMANCE:
POWER ODTFUT
S3B (PED), CW, ¥6K, FX,
gty o . B mts
A learter) L RECET

EXCITATION REQUIRED
High Level Tupat . ..
Lowlevailpst .

25 watts masmmm

+ 0.5 vatta sporommately

DIMENSIONS .. oere o eels 8 tches igh x § €75 Inches desp ¥ 17
Inches wde

SEPPING weIGRT . .. . 225 pemts
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SECTION I}
INSTALLATION
2-1 GENERAL leat emersat paver suppiy Motel -2
Power Supply operates tram & 106-yol ta 1280t
5864 funal amplilicr Fue {V4) 18
ey e dhmray 80-cycle, AC pover source; power o
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2.4 POWER SOURCE

Tae Model HA-2 Too-Mater Trangverteris
deatgod 0 operate from a Mode] P-250r equiva-

e dats Cancerning pover SUFRY Sl CHr . pATa.
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ot must tarnish AC
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CAUTION

Do not connect the line cord to a
souree of power until all gther wiring
is. completed and checked,

Locgen the ecable clamp and slip the
shell back on the 11-pin female power
c¢able conmector which plugs into the
trangverier. Connect a Mo, 22, strand-
ed, insulated wire bo pin 2 andreplace
the protective shell, Bun this countrod
wire to the atation exciter amd conmect
it to an unused eontrol switch terminal
oF VOX reloy contact which will con—
nect this wire and |ts eireuit to ground
duripg transmission and open it during
reception, The relay contact s pre-
ferred =p that VOX operation, H nor-
mally available, can be used for VHF
operation lsa,

MOTE

Do not connect fo & relay or switch
contaet already carryving other ex-
citer circueits, The trangverter relay
is energized by 2 12-volt DC source
within the transwverter, and grounding
the control wire elodes Lhe relay
during trapsmlssion,

Intereonnect the station recelver's an-
tenna 1npul and e transverter RECEL-
YER output conneclors, Use S0-chm
coaxial eable to insure & well-shislded
cirowit.

Interconnect the antenng output of the
station transmilter/exciter with eithar
the HIGH LEVEL INPUT or the LOW
LEVEL INPUT connector, depending
upon the output power capability of the
trangmitter/ edeiter, A 25-watt to 1 00-
watt axciter should be connected to the
HIGH LEVEL INPUT. It may be oper-
ated without the use of an attenuator pad
in. the line, A Iow-level exciter im the
l=watl clags must be connected to the
LOW LEVEL INPUT. An exciter in the
10-watt to 20-watt claps should be
[irst connected to the HIGH LEVEL IN-
PUT to determine whether 1t i3 capabls
of driving the transverter, If not, con-
nocl the exciter into the LOW LEVEL
INFUT with a sultable 50-pohm attenua-
r fo reduce the drive level reaching
the tranevevter, Ome-half watl to one
walt PEP g sufficient to drive the
transverter at the LOW LEVEL INPUT.
Use 50-ghm eoaxial cable bo maintaina
law SWH,
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3 iodistaal antenias svo uaed on saeh 750 vatts DC at 40 A e plate cur-
of the hands, comnect the trangmisaion rent, Agproximataly 700 volta mintmim
Lines £ the Teapective ANTENNA, ezo- ‘suppiy voltage at 150 MAplate curren

B+ ey o 280 v to 0oty
of

and contain # fumper piug asrangemenl
3 atollar to Tt used Wi e Mosel
27 POWER JUPPLY REQUIREMENTS P-28 supsly
I power 6upply, oma than the Model P-76, A schematie diagram of the Mudel P-25
1 tobe Vs, ik heek o ol e Power Suply (5 contaiznd i figuee 15 of thin

SECTION 11l
CONTROLS AND OPERATION
e tramertc:
o e ammtiar/

Betors tuenig
1415 thet the Coutrol andte
s o on o st st Ubaneap s s s
tandby or rnelve position.

31 ceneRaL

The Moel HA-2 TWO-Metar Transvarter,
I the sanemit function, sccopta 10-meter sty
Fom 2 travsmitter fexciter, converta these Fig-
32 OPERATING PROCEOURE

Tutn the POWER switch on the traneverter
t ON. Allow 10 minutog to 15 wimtes for the
Eranaverter o wmam p betors glacing the trans
Mmitter exolter i the Lrangant Jode During s

R

g]

o




Time, the Transverter can be checked out in The
receive lunectinn and, A the six-mater transverter
{8 used, the interlock function of the power supply
can be checked.

To check the Interlock [upction, turn the

TUNING AND LOADING [CW
or 558 Oparalien),

BSet the LOAD controlon the transverier
to approximately mid-pozition,

POWER switch on the unused tranaverter to ON, & %ﬂw :‘h'! mtﬂ?:“ :n:::n:;tu:::ﬁ:&;:::;
If the interlock is functioming properly, power perating, Ad) g
S for spproximately LO0 milliamperes of
will be removed from both units,
plate current on the PLATE meter ol
To check the \ransverier in the regeive ::" irsnaverier and immediately adjust
¢ TUNE control for maximum RF oul-
mode, tune the receiver the same as for ten- L. 4 shownon tie GOTPUT Lndicator
meter receptlon. Note that the recelver huned only ﬂ"m ek 4
put {8 Indicated when the
ong-half of the two-metér band af a time, The el the two shafts of light
RANGE switch must be used to cover the enlice E:Im‘llml 18t b ot o
two-meter band, The {requency of the station belng :
;Gf_;iﬁd may he detavmined by pefsrring to 3. Adjust the owtpul ofthe exellor lomaln-
' taln o transverter plate current of 180
to 200 milliamperes while making the
After the transvertér has warmed up, turn lcading adjustment, The final ampli-
the transmitter ‘exciter o tranamil, bui di not fier tube iz operaling at its peak disal«
apply excitation bo the transverter, Note the idling pation at this {ime, 30 perform the
plate current an the PLATE current meter onthe loading adjustment rapidly. Adjust the
fromt panel of the transverter, H the idling plate LOAD and TUNE controls [or maximum
current does not show 40 milliamperes, adjust the output as indicated by the OUTPUT
BIAS ADJ, pontral on the rear apronalthe trans- mdicator. As the operating [requency
verter to olfain this idling plate qurrent. I8 changed, it will be found necegsary
to touch wup the TUNE control only,
Set the RANGE switch to the desired seg- The LOAD confral will, generally, not
ment (144 MC to 146 MC, or 148 MC to 148 MC). change Setting.
2ZAMEC 29 MC ZOME  ggegwan oR pacirem
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Figure 5.

Freguency Conversion [Diel Scofe Interpojation].
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35 MATCHING RECEIVER AND
TRANSMITTER FREOUENCY

s the operatar finds It destranle
1o tramsmt and receivs on the seme frequencs
he. Hransvarter uses fhe fama heterodming

36 SIDERAND SWITCHING ON
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SECTION IV
THEORY OF OPERATION

41 GENERAL

142 Tio-Meter Teanave:
. lumihy « i\ﬂtmﬂvmng nynnm compiets vith

s is accomplished by changing the eter -
Sdyne oaclllator Irsauenay, By usieR A compnan
heterodyne_oscillator for trausmission and re-

covered In tuo stops,
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Figurs 4.
4-7. HETERODYNING OSCILLATOR.

The heterodyning wignal e supplied by a
Butler-type erystal oscillator and amplifier (tubss
V8 and V7). Inzsmuch as a minimum of two
hetercdyne Irequencies are required to cover the
two-meter band, the erystal oscillator and ampli-
fler are bandpass ecupled and a total of three
erystals can be accommodated for range switch-
ing, U conventional 28-MC to 30-MC recelvers
and iranamitters are used with Ihe Iransverler,
the two heterodyning frequencies will be 116 MC
and 118 MC and the crystal frequencios used are
34 066 MO und 39,333 MC or 1,3 of the (njection
frequency. The oscillatar uzes CR-23/'U type
crystzls which operate on the third mode and al
HET IEE FEBUNANCE.

4-3. RECEIVE FUNCTION.

For \he receive function, \he changeover
relay is unenergized, The two-meter signal wl
the antenna s thuee eoupled through trensformer
Ll to the type GCWA low-noise, RF amplifler,
The output of the BF amiplilier isbandpass coupled
1o the type GANG mixer which, in turn, is band-
piss eoupled to the station recelver Bothat tuning

Blech Diagrom ol Tronsvarter.

by the operator in the lransverter unil |8 not re-
quired, The coupling unit in the plate of the mixer
18 designed to match a recelver with a S0-ohm
anlenna input,

During the receive function, the relay dis-
connects the 280-valt supply from the transmitter
mixer and amplifier stagen and also Awitches in
resistunce at the center tup of the plate supply
trangformer to sccount lor the Ioad change In the
receive funciion,

4-4, TRANSMIT FUNCTION.

For the iransmil funetion, the changeover
rielay is energized. Singe the DT source for the
rélay 1s supplicd by the transverter, only axternal
switching of the single coll return lead i re-
guired lo control the amit.

For the transmit function, the reiay lrans-
Ters the 250-voll source [rom the recelver con-
vertor mixer and amplifler stages to the trans-
mitter converter mixer and amplifier stages,
Al the same time, the relay also grounds the
cenler tap of the plate transformeer in the power
supply o accommadale the change (o load,



The tea-meter signal feam the station ex- 3 euies ars bandpass cougted
cuter {5 fed Inlo the transverter st eithor of (wo 55 that Gperalor Guning f these Stages 13 Fvoued
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SECTION V.
SERVICE DATA
S TUBE AND LAMP REPLACEMENT 5-6 SERVICE AND OPERATING QUESHONS
To galn aceges to the rubes und dfal dampe,
refor to paragraph 5.2, CRASS(S REMOVAL. The
abe and lamp ocatote aze shomn ls e 5.
Renlace the meter Lump with 4 fype 47 pavenet
hode lazmp
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5.2 Transvorter cabinet v
desgned o o e aating Foritis iy
ice i} haxduare anon rersice iho oty Ioeal it anscn
Uit 0 the cuse T romove the cnassi from e
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SECTION VI
ALIGNMENT

GENERaL

1 HA-2 Two-Metar Transvartos
o e e eaany alignad o tue nctory and.
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The drawing al the right shows the align-
ment tool o be used when adjusting coils L3,
LA, LA, and L9 through the botiom of the cabinet.
Ag the pores of the coils are delicate, do not
file the blade of the tool narrower thanl /32 of an
inch or Lhe slot of the core may chip.
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2 Place the transverter i the transmit
condltion {ground relay return wira at
of okat).

b2
3, Adyuel anda Ly

2, L13, L14, a0aL18 for

ia cureult, the

tunetion of LS

5. Cleok e cestirat g mige loe

bolh RANGE. awiteh positions,
e oltages el arene mims

ey e e s witia
BT 1o 10,03 woty Bigpmment i com-
piete.

6. 1t aquad sortagen srenctotained, ms
minar afjmixeents of colleLi2 sndLid
0 cqualize the Injectio
atap 3 with the transvester swiiched
to tranamit

jgumeat 1p comp

. then repeat

Sigment

ntch pasition before pracesding it
e Convertr aces e

signed vt e chasals sermoves o s abic

1

.
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Compet the sweep sigul genesatr 1o
tha ANTENNA cenuector through
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e b 0.2 Yot 106 S oo matsly 142 MC i 150
in 2 ol o0 St Tyl e et/
i 154 recee Sonds
4-5. RECEIVER CONVERTER ALGNMENT T ghe oore positon of o ey erid
The orysta osculacor Chinmeat. rechec e recafio DE
signed o equal e wiocton irom. $36h e voings tovers 13 s e
1S
e Ao N rrrcrion
o
Fowre 12

Ovode Datactor
A



Crostal Osciltstor tage Aligrment

8. Discomact o osciotope from e
Bixer gria ciroun 2 coneet
it o
ol the diods
Faanariod 1 1he RECEVER sute o
ep

KGE gutch to 144
1205 a1 st B
marker aigral laf

r scope pensiistty wil provide &
T Gomrey o 5o oveiDoscape
Bwitoh the RANGE wultch to 149 1C Lo
148 MC {ponitme 21, Wil the 147-MC
marke mignt injeciad, e macker il
(21 ao the peak of the Tasmmase curve
pizg.

el
h osiiar, he scpiade ol e

o6 rmANSWITIER CONVEataR
ALGNMEN

remiter exovrtr

g
n- mmam[ pmvmd B m. uhlnn jereuirod

Connect the 47-chm diode dtector saty
o the ANTENNA comector Conneet

o s of the
e derector

atiow
et toea o she e p‘-u ar
cont ko stabilize woth the tansv

ey o
TS the BAS ADY enral for o 40
current (o
The biss sattng attects
e belnce sl
n e RN et 0 168 K o
150 M8 imin 1
B 4 the traquvocy of the xwsep gemece-
tor to fwesp (e 8-MC1033HC Tange.
10
s
2

ment ol the Colle 1»” accomptished

Lo weeows smotd b
fringegnsbite oot
etlemphed

b Gomert o 0, dowak cxcon
o o ek o3t
ear

peiie
natall e 5800 g and aanemble e
cabinet. Une ALL snamszing

Atsch ey cile berwecs the poses
eipply and the tranuyerter

caution

50 NOY INTERCONNECT THE tio
YOLTAGE CABLE Wi THE
POWE SUBPLY TURNED ON

4 Conect the musep geosronts theotagh a
priveiigiums b
LOW LEVEL INFUT connetay

B ool e segure 41,
caution
20 MUT BLocK ofF ram e B
ST OFENINGS

o pinkto-vaiiey Fine o be
ot s 1/ 55

1. Remove e 470,
belore making any Speraling checks
aiter igment



CRIOI THRUCRII5, TYPE IN2484

TIOl gep CRIOI  CRIO3 | CRIOS L%; {&ﬁc l/[)(_’ mg:
I 3 CRIO2  CRIO4 + lRioz VoLTAGE
1113 CRIOT cio L RIOG
I[{LRED/GRAY ) SO qour To arox 50« J104
06 500V 50w HIGH
oLk : CRIOS + VOLTAGE
¢ cioz |+ RIO3
||I$ RED/YEL - a0uUF 470K
|’%‘mmm 2 500v |- W
0 LIl
we Jllow | P L7 1
: RED/GRAY CE‘,OBNCRIO9 '_—0- 290 VIZ.
: ¢ RED CRIIO CRI2  CRN4 Clo3A ‘_[ cio38
J.b PPt 1‘4ouF I40ur
< CRIN  CRII3 L 4s0v "] asov
RIO5 RIO6 ) -
3250
5%  CRII5 59 GOyt
(:04 clos o )RELAY
40UF M 40UF 17 vac
150y * 4 150V
6|7
8 8| JI02
PIO!
JUMPER PLUG Ji01 ¢ 9 POWER
d POWER 3\% Q
2 10 10
1T h
= Fiol
5AMP
3 xcuoe~
N 105~125VAC
.0l uF.IgPOO7VN/ ul F@ 60 CPS
_-OI UF, 1300V 089-002488
Figure 15. Schematic Diagram of Model P-26 Power Supply.
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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
Cl1034,B Capacitor, Electrolytic, 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 ohm, 10%, 1 watt
40 uF, 150V R104 Resistor, erewound 024-001408
C106, 107 Capacitor, Ceramic Dise 047-001309 50K ohm, 5%, 50 Watt -
0.01 pF, 1400V R105 Re51stor Composition, 451-651561
CR101, 102, Rectifier, Silicon, 019-002634 560 ohm, 5%, 2 watt :
103, 104 105 , Type 1N2484 R106 Re51stor Composition, 451-651392
106, 107, 108, 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 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 076-102950
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Figure 16. Schematic Diagram of the Model HA-2 Two-Meter Transverter.
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