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INTRODUCTION

The Heathkit Model HW-12A Amateur Trans-
celyver is a 75-meter S5B (single-gideband)
transmitter and receiver degigned for both mo-
bijie and fixed gstation use, The receiver and
transmitter are locked together with = contin-
ucusly running VFQ (variable frequency oscil-
lator) to insure that both sections operate atthe
game frequency, The low freguency VFO is
temperature compensated to provide stable op-
eration,

Provisions have been made for both PTT (push-
to-talk) and VOX (voice operated transmitter)
operation, Other features include ALC {(auto-
matie level control} to prevent the transmitter
Irom overlpading, and AVC (auiomatic volume
control) to maintain constant receiver output
over a wide range of input signal strength,

An accessory socket is wired into the circuit
s¢ the Heathldt plug-in Crystal Calibrator can
be used with the Transcelver to provide accou-

rate frequency checks at 100 kHz intervals,
A connectlon on the rear of the Transcelver
makes the Tranaceiver easily usable with linear
amplifiers, Power for the Tranzsceiver can be
ohtainet from the Heathgkit Model HP-13 (12
VDC} or Model HP-23 (120 VAC Power Sup-
plies. Eguivalent power supplies may also be
used,

NOTE: This Manual uses the new [EEE( Institute
of Electrical and Electronic Engineers) inter-
national standard term "heptz" as the bazic unit
af frequency, The terms are used as follows:

Hz (hertz)= cps (cycles per second),
kHz {kilchertz) = ke (kilocyeles per second),
MHz (megaheriz) = me (megacyeles per second).

| = T — wmll

Refer to the "Kit Builders Guide" for complete
Information on unpacking, parts identification,
tools, wiring, soldering, and step-hy-step as-
sembly procedures,
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PARTS LIST
The key numbers in parentheses in the Parts List are keyed Lo To upder replacement parta, eler to the Replacemeni Parts
the numbers on Lhe Parts Pictoriad (fuld-out feom Page 5). Price List and use Lhe Parte Order Form furnished with this
NOTE: When more then one number i@ on g pachage, lerl.
disrezard all ot the part number, a5 lialed below.
PART PARTS DESCRIPTION
PART PARTS DESCRIPTION Na, Per Kit
Na, Per Kit Disc
(5)21-60 T 18 pf
RESISTORS o192 6 47 pt
1/2 Watt 21-49 2 68 pf
(1)1-1 1 47 Q (sellow-violet-Black) 21721 ] 200 pf
1-3 3 100 2 (browm-black-brown) 21‘35 3 [}Dﬁp r11.6 KV
1-68 1 150 @ {brown-green-brown) 5] 57 a5 105 Hfd "
1-45 5 220 ¢ (red-red-brown) 5151 S0 “02 ul;d
1.4 2 330 2 ([prange-orange -brown) .
1.8 ;! 1000 @ (browm-black-red) Mylar*
1-1:; g Egg ﬂﬂ{D{ a::_%;:*ﬂ:nﬁi:iﬂ NOTE: Mylar capacitors may be marked with
i-iﬂ 1 8800 {bﬂe— ra,- -red) color bands or stamiped with the value,
a0 9 10 K (or ol e orange)  (B2T-T3 1 ,047 uf}d (vellow-violet-
j ' - - orange
2 4 Bi@eadredorue o ogies 1 2 (e redvellow
1-26 11 100 KQ (brown-black-yellow)  27-61 3 ﬁ;lgi‘; {yellow-violet-
- 20 KQ (red-red-yellow
i-gg 1? ? I?lEg‘Dh?I‘l [‘bmwnﬁ-rblack}. 27-47 i 1 pfd (brown-black-yellow)
green) Other Capacitors
- R 2.2 megohm (red-red-green} .
i 33 1 22 meinhm{ {reduredg-blue} (7)25-54 2 10 pfd tubular electrolytic
) ($25-135 1 20 ufd vertical electrolytic
{9} 26-104 1 Diouble -secticn variable
20-35 1 Single-gection variable
Other Resistov's COILS

NOTE: Scme of the colls or transformers may
have 2 plagtlc insert which can raftle, this is

1
1
1
1
1

Crygtal filter
Driver grid
Driver plate
Final plate
VIO

CHOKES-TRA NSFORMERS

(2)1-28-1 1 100 KR 1 watt (brown-black-
yvallow)
A-2-2% 1 .33 2 2 watt {orange-orange- normal,
ailver} (10} 40509
{3)1-21-2 1 20 2 2 watt (red-hlack-black) (11)40-516
1-17-2 1 8800 22 watt (blue-gray-red)  40-513
1-22-2 2 12 K@ 2 watt {(brown-red- (12)40-510
prange) [13)58-25
*NOTE: This reslstor is a 2 watt wire-wound
resistor, but is the same size as a 1 watt
compoasition resistor, (14)45-58
CAPACITORS {15)45-51
(16)45-3
w20 3 e (17454
B (18)45-47
20-102 i 100 pf -
(19)51-55
20-112 2 310 pf (20)52_63
20-131 2 360 pf -
20.122 3 1000 pf
20-127 2 1300 pf

*Du Peni Bagilered Tradamark

O i bk Sk bk Bl ok

13 uh bifilar choke

15 ph choke

1 mh choke

1.1 mh choke

2 mh choke

Audio catput trangformer
2.305 MHz transformer
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FART PARTS
Per Kit

Mg,

DESCRIPTION

CONTROLS-5WITCHES

{21310-130
(2210-17

(23}10-57
10-58
10-127

(2411273

(25)60-13
(26)63-427

CRYSTALS

(271404-196
404-197

1
1

2
1
2
1

bt [

1
1

200 & bushing -mouit control
1 mepgohm bushiong - meount
control

10 Kf} tab-mount control
100 K2 tab-mount control
1 megohm tab-mount control
1 mepgohm,/25 K2 dual tab-
mount control

DPEDT szlide switch
h-position rotary with/snap
switch

2303.3 kH=
2306.7 kH=z

An4-202 Package congisting of the following:

(28) 404-191
404 -192

2
2

2305100 kHz
2303.500 kHz

CIOCDES-TUBES-LAMPS

(2H58-26-1

(30167-217
411-11
411-81
411-124
411-181
111-185
41124
411-89
112-1
112-11

B

= bBS p= pe B = L8 =l LR ET

Germanium diode
(brown-white-brown)
Silicon digde
BAUS tube

S6BEG tube

BEAS tube

SEES tube

&5ED tube

12ATT tube
12BY7 tube

#47 pilot lamp
NE2 neon lamp

CONNECTORS-SQCKET3-PLUGS

(31)432-38
{32)432-38
(931434-42
(34) 434 -44
(35} 434-112
434105
434.79
434-140
(36)434-114
(37)438-4
(38)438-29
(35)430-1

1

1
4
&
B
1
&
2
2
4
1
2

Male connector
Female connector
Phono socket
Pilot lamp socket
T-pin tube socket
8-pin tube socket
O.pin tube socket
12 -pin tube socket
11 -pin tube socket
Phono plag

11-pin plug

11-pin plug cap

PART PARTS
No, Per Kit

DESCRIPTION

CABLE-WIRE-SLEEVING

134-140 1
343-7 1
344 -50 1
J44.-52 1
346-1 1
J46-2 2

KNOBS
(40462 -7 1
(41)462 106 1
(42)462-101 4
(43)}462-21( 1
(44)462-218 1

GENERA L

650-34
73-1
(45)75-52
B5-89-0
{46)250-20 4
(4712607
(48) 2B1-4
(432619
(50} 261-21
407 - 9%
(511431-14
(521435-1
(531455-11
(54)455-52
464-29-1
4901
490.-5
597308
567-260
391-34

OO 4 e g pa

e e Nl ol ol - o L Y S

Cable assembly
Coaxial cable

Black hooloup wire
Red hookup wire
Small sleeving

Large sleeving (clear]

Push-on

11/16" diameter
1-1/8" diameter
2" diameter
Lever

Relay

Rubber grommet

Slide switch insulator
Circuit board

Terminal

IF trangformer mounting clip
Small rubber foot

Medium rubber foot

Large rubber foot

Meter

Z-Jup terminal atrip

1l-pin plug mounting ring
mplit bushing

Lever knob huishing

Plastic dial

Alipnment tool

Nut starter

Kit Builders Guide

Parts Order Form

Blue and white label

Marmal (See front cover for
part number,)

Solder

*See Page 3 of the Kit Builders Guide,
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DESCRIPTION

METAL PARTS
(55) 204-578
(56 90265
(57} 206-312
(58)204-182

g

(59)204-453 1
{601100-596-2 1
{61)1D0-43 1
(621204-732 1

(53)266-90 1
(64)100-597 1
HARDWARE
#3 Hardware
(B5) 25049 4
(66)252.1 4
{67)254.7 4
#4 Hardware

(68)250-213 14
(69)250-273 20
{(T0)252-15 8
(71)252-89 20
(72)254-9 14

DESCRIFTION PART PARTS
No. Per Kit
#06 Hardware
{zimhbal bracket (73)250-170 a
Cabinet {T4}250-58 23
Final shield (75)250-89 4
Final shield mounting (78y260-13 G
bracket (T7250-27 o
Pilot lamp mounting bracket (781252-3 31
Chagsis (TH253-2 2
Dial mounting plate (B1254-1 a9
Switch lever mounting (811255-5 &
bracket (821256-10 2
Switch lever (831259-1 5
Front panel
#8 Hardware
(84)250-43 T
{85)253-5 B
#10 Hardware
(86)250-83 8
(87} 250-54 2
{(88)252-43 2
(B91253-19 2
3.48 x 1/4" screw (20)254 -3 2
3.48 nut {91)255-44 2

#3 lockwasher

#6 x 1/4" sheet metal serew
6-32 x 1/4" serew

£.32 x 3/8" gerew

6-32 x 1" acrew

5-32 x 2" sCcrew

£-32 nut

#6 fiker shoulder washer
#6 lockwasher

#6 x 3/4" apacer

#8 x 1-1/2" spacer

#6 solder lug

8-32 x 1/4" getscrew
#8 flat washer

#10 x 1/2" sheet metal screw
10-32 x 5/8" sorew

10-32 x 1-1/4" knurled nut
#10 flat washer

#10 lockwasher

#10 shoulder spacer

1/4" Control Hardwara

{92)252 -39 1 1/4-32 nut
{93)253-30 1 1/4" flat washer
- {94} 253-36 1 1/4" gpring washer
(95)254-14 1 1/4" lockwasher
4-40 x 518" screw
440 = 3/B" screw 3/8" Control Hardware
4-40 nut {96)252-7 2 3/8-32 nut
4_40 push-on nut (9T253-10 2 3/8" flat washer
#d lockwasher {081254-5 2 3/8" lockwasher
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FROMT PANEL
'. i

0. 1L =
L] I

LARGE ILEEYING

FUSH- N
I KHOB

A
SWITCH LEVER o~

Detail 2-%A

( ) Refer to Detail 2-9A, and install a 1/4"
length of large sleeving and the push-on
knob on the switch lever at the LEB/USB
location of the front panel. Work the sleev-
ing into the glot of the front panel,

{ ) Turn all the control, switch, and capacitor
ghafig fully counterclockwise,

{ Y Refer to Detail 2-8B, and install the kncbh
bushing on the large shaft at the Receiver
Gain position, Pogitlon the knob as shown
and push the lever knob on the bushing,
Support the rear of this control with your
finmer when pushing the lmob on the kmob
ushing,

{ } Start .32 x 1/4" setscrews in the tapped
holes of the 1-1/8" and 2" diameter knobs,

LEvER KMOH

JETAREW

-1 0" DIAWETER
KENDHE

Detail 2-9B

{ ) Ingert a split bushing in one of the 1-1/8"
diameter knobs, and install this knob at the
Receiver Gain location, Position the pointer
as shovm,

{ ) Ingtall the 2" diameter kmob at the Tuning
locaticn,

( ) Install 1-1/8" diameter Knobs on the re-
maining sghafts. Position the knob pointer
at the Mic Gain location at the T o'elack
pogition, The other pointers should be at
the hilly coumterclockwise markings on the
panel,

INITIAL TESTY

Before installing the tubes and pilot lamps, the
following resistance checks should be performed,
If the actual resistance readings vary more
than +20% from those listed, refer tothe In Case
Of Difficulty section of the Manual on Page 53,

Connect the common test lead of an chmmeter
ts the chassis and the pogitive lead to the
Test Points listed in the following chart,

NOTE: The internal wiring of most ohinmeters
iz guch that the positive terminal of the ohm-
meter battery is connected to the positive {red)
test lead, and the negative terminal i3 connected
to the negaiive (black) test lead, In some chm-
meters, this wirlng is reversed and erronecus

readings will be obtained when making these
measurements, Try reversing the ohmmeter
test leads if the measurements do not check
put correctly the first time, Also, try dlfferent
ohmmeter ranges, Diodes conduct in a oon-
linear manner giving different resistance read-
ings on different chmmeter ranges,

Refer to Figure 1-1 (fold-out from Page 28)
for the locations of the test points, Set the
controls as follows:

Sideband switch: LSB,

FUNCTION: PTT,

Meter switch: BIAS SET,

All other controlas: Fully counterclockwise,
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TEST POINT

{ 1} POWER plug pin 1

{ } POWER plug pin 2

( )} POWER plug pin 3

i ) POWER plug pin 4

[ } POWER plug pin 5

[ ) POWER plug pin &

{ ) POWER plug pin 7

[ ) POWER plug pin 8

{ } POWER plug pin 9

{ ) POWER plug pin 10
( ) POWER plug pin 11
( )} 28 in section 1C

{ ) A in section 1C

{ ) Bin secticn 3B

{ ) Cin section 1A

( ) 13 in section 1B

( } Tube aocket ¥4 pin 7
[ ) Tube socket V5 pin 1

{ ) Tube socket V5 pin 2

( )} Tube socket V6 pin 3

r-—

]} Tuhe socket V8 pin 1

RESISTANCE

33 KQ
1400 &
31 Ko
Infinity
o0
Infinity
0 £2
Infinity
Infinity
Infinity
Infinity
a K2
200 @ to H00 £
250 KQ
3300 Q
220 &2
3300
150 £

200 Ko to 2,3
megohm

B5 K2

1,25 megohm

TEST POINT

( ) Tube socket V12 pin 8
[ ) Tube socket V12 pin &

{ )} Tube sccket V1 pin 9

i ) Tube socket V10 pin

{ } Tube socket V2 pin &

{ Y 6 in section 4C

{ ) 9in section 2C
{ )} MIC #1
{ ) MEC #2

{ ) 16 in mection 6C

_— -

M IS TIIECIT |

—)

RESISTANCE

25 K&
120 2
1 to 2 megohm

{varies with setting
of MIC GAIN

comtrol)

0

23 megohm

¢ to 500 K2
(varies with setting
of VOX EENS
control)

0 5

Infinity

23 megohm

0 £

{ ) 3et FUNCTION switch to VOX

( )} Tube socket V10 pin 1
) Tube socket V2 pin 9
( ) 9 in section 2C

() MIC #2

2 megohm
23 megohm
0

23 megochm

{ ) Set FUNCTION switch to CAL

{ ) 18 in saction 5C

P} MIC#2

131 KL

23 megohin
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TEST BOINT

RESISTANCE

{ } Set FUNCTION switch to TUNE

( )} Tube socket V10 pin 1

() Tube socket V2 pin 9

{

!

) 8 in section 2C

} MIC#2

2 megchm
08

0 to 20 KQ (varies
with setting of
TUNE LEVEL
control)

g i

( ) Set FUNCTION switch to PTT andthe Meter
awitch to GPERATE TUNE

NOTE: Use the OHMS X100 range, Just touch
the test point and note that the S5 Meter de-
flects: do not attempt to meagure the reglstance,

{

_—

iy

1 13 in section 1B

3 Meier deflects
a smallamount {di-
rection depends on
ohmmeter polar-
ity)

) 8t FUNCTION switech to TUNE and use

COHMS X100 range

) 24 in section 4A

S Meter deflects

} Set FUNCTION switch to PTT andthe Meter
switch to BIAS SET. Use CHMS X1 range,

} 25 in section 5C.

1 SPKR socket

] POWER plug pin 11

Meter deflects
(oppogite direetion)

0,4 £

Infinity, thenpress
relay for 0 §2

TEST POINT RESISTAKCE

( } ANT socket 0,4 §, then press

relay for 10 K&

( ) RCVER socket 0.1 &

NOTE: Use the proper chmmeter ranges for
each of the following tests,

15 K, then press
relay for 330 22

{ ) 1in section 1C

( )} 3 in section 4B 230 §, then press

relay for 120 KR

0 to 22 K2} {varies
with setting of RF
ATTN control)

{ ) 27 in section 3C

{ } G in secticn 3C 0 to 1 megohm
{varies with setting
of AF VOL control}
( } Tube socket VE pin 2 #0 KQ, pressrelay
for 70 K&

[ ) ALC socket 2.2 megohm (may
he 30 K& with
ohmmeter leads

reversed)

This completes the Initial Tests,

( ) Install the tubes intheir respective sockets,
The tube numbers are lettered on the circuit
board, Support the elrcuit board from under-
neath with your finger while installing tubes
to prevent damage to the circuit boazrd,

{ ) Install the pilot lamps in their sockets, Be
sure the one lamp doeg not touch the case
of the meter,
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_ ﬁﬁ-]i:”’#" SCREW

#Ea1747
SHEET METAL
SCREW

s kd LOCEWASHER

@ﬁ-ﬂ‘z NUT

i
BLUE AMD WHT
-~ LABEL

PICTORIAL 2-1C

Refer to Pictorial 2-10 and Detail 2-10A for the
following steps,

( ) Install 4-40 hardware in the eipht end holes
of the final shield,

{ ) Mount the fipal shield mounting bracket on
the final shield with 6-32 x 1/4" hardware,

{ ) Mount the final shield on the chaaais with
three #8 x 1/4" sheet metal serews in the

FiHAL AHIELD

4-40xr5/148"
MOUNTING BRAGKET

SiCREW

LR B I
SCREN

Deatail 2-10A

slde of the chassis, and 6-32 x 1/4™ hard-
ware in the top of the chassi=s, Fit the front
of the shield between the front panel and the
Final Tune capacitor.

{ ) Carefully peel away the backing paper from
the hlue and white identification label, Then
preas the label onto the slde of the chassis,
Be aure to refer to the numbers oo this
label in any communications you have with
the Heath Company about this kit,

POWER SUPPLY CONNECTIONS

This Traneceiver was designed to operate with
the Heathkit Modela HP-13 {12 VIXC power
source} and HP-23 (120 VAC power source)
Power Suppliea, The following information will
help you wire the 11-pin socket (supplied with
the Transceiver) for the power ecable of the
Power Supply you intend to usge,

HP-13 POWER SUPPLY CONNECTIONS

CAUTION: Be sure the alternate connection in
the low voltage DC circuit of the HP-13 Power

Supply 1s connected for +250 volts ocutput as
outlined in the HP-13 Manual, Be sure the charg-

ing limit of the automobile voltage regulator is
set to not exceed 14,5 volts,

Refer to Figure 2-1 for the following steps,

{ )} Install the !1-pin socket cap over the free
end of the 8-wire cable from the HIP-13
Power Supply, as shown,
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EOWER LUPPLY CABLE

ot

q:’.l
15457

A
N

— -

LAaRGE

11-FIN SOCEET Ca &

1 AMD 1&
DOF Ha- |4
FOWER COMNEL TR

—BLU

EE HOT TQ9£UT THE INNERLEADS REMOVYE THE
SUULATIOM OF THE CaBLE.

— FiA

bian
SLEEVING L W55
Funnh:_;n— 1 AIAs - HA0WDE

TELE T e .
— RN T COMTROL RELAY -

ane ] e—
YELI . L

RE DL :
WHTIT . pemm— 7 GHNQ (B- AHP S1A5
HO CAMMEL TION @

TP — % CANTROL REL &Y

GHDO IFIL AMD

1 LV .250v0L
4 HY, - 8D0OVEDLC
S H.DRELLY
B FILII2VRG

W 1 2v0OC TD

1] 5" 1+FEvDC SOURCE]
1l W& RELEY

IM-LIME
FUSEHDLPER

T 012 YOLT

DL SQURECE
DYER LUG

{ ) Remove 3/4" of the outer insulation from the
end of the §-wire cable, Then remove 1/4"
of insulation from the end of sach wire,

{ ) Melt a small amount of solder on each of
the expoged wire ends to hold the samall
strands of wire together.,

{ ) Insert the lead from the cap end of the
fuseholder {an in-line fuseholder with lead
is supplied with the HP-13 Power Supply)
through the socket cap as shown,

If the Heathkit HA-14 Linear Amplifier ig used,
a coaxial cable, that has its inner lead connected
to lug 12 and its shield connected to Iug 1 of the
HA-14 power connector, should he inserted
through the socket cap as shown,

ln, FUSEHDLOER D e —
IHNER LEAD

-

TR
PLSH SLEEW I NG g

Figure 2-1

( ) Cut seven 5/8" lengths of large sleeving and
glip them over the indicated wires,

Connect the wires of the B-wire cable, the
fuseholder lead, and the coaxial cable (i
the HA-14 Linear Awmplifier is used) to
the 11-pin sorket lugs as shown, Solder each
connection,

()

{

} Push the lengths of sleeving over the lugs

of the socket,

{

} Snap the socket cap onto the 11-pin socKet,

IMPORTANT: When using the HP-13 Power
Supply with the Transceiver, be sure the
Bias control of the Power Supply is in its
fully clockwise position, This setting will
supply full ¥ias woltage to pin 9 of the
power socket.
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FOWER 5UfFF

LYCABLE

LARGE
ELEE'H'IHEH

FP-PIN EOCKET CAF

TOLUGS 1 AND |2 DF
HA-id POWER CUNMMNECTOR
QR TOMN, O, RELAY
COMNECTOR OR 3B-204
AMTEHMA REL LY

PUSH SLEEWY MG
OVER LUG.

HP-23 POWER SUPPLY CONNECTIONS

CAUTION: Be sure the alternate comnectlon in
the low voltage DUC circuit of the HP-23 Power
Supply is connacted to +250 volts DO output as
putlined in the HP-23% Manual,

Refer to Figure 2-2 for the following steps,

{ ) Install the il1-pin socket cap over the free
end ¢f the B.wire cable from the Power

supply,

{ )} Remove 3/4" of the cuter insulation from
the end of the 8-wire cable, Then remove
1/4" of insulation from the end of each
wire,

{ Y Melt a small amount of sclder on each of
the eXposed wire ends to hold the small
strandg of wire together,

If the Heathkit Model HA-14 Linear Amplifier
is to be used, a coaxial cable from the HA-14
power connector should be inserted through the

T

SGRN ST e

[N S —

11-PIN
CaBLE TTYELT T TPE=-- 4 HY 440V DL o
— e,
LHIELD mecwe— & N, O, RELAY _,“"_2\
nER o b - 6 FIL (12 VAC] Ef;'@
A WHT T e — T GHD |B- AND EIAS] S i
YA NOCONKECTION— g s
\‘\_\H___;H_—_Elﬂ.ﬁ'i“_ti:— 9 SW F2OVAC)
3 B LW T SW O [120WAC|
INKER { N.O. RELAY

Flgure 2-2

BIAS (-130%D0C
FIL COMMOMN

apcket cap as shown, Use the coaxial eable with
the inner lead conmected to lug 12 and the shield
to lug 1 of the HA-14 power comnector, For
the SB-200 and other Linear Amplifiers, uase
a plece of coaxial cable through the cap to
bring out the relay comnections,

| ) Cut seven 5/8" lengths of large sleeving
and slip them over the indicated wires,

( )} Conhect the wires of the §-wire cable and
the coaxial cable {(if a Linear Amplifier
ia uged) to the 11-pin socket lugs as shown,
Solder each cotthection,

{ ) Push the lengths of sleeving over the lugs
of the socket,

{ ) Snap the socket cap onto the 11-pin socket,

NOTE: With the above connections, the Bias
control inthe HE-23 Pawer Supply is incperative,
Proper bias settings are accomplished with the
Bias ceontrol in the Transcelver,
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ALIGNMENT AND ADJUSTMENT

Refer to Fipure 1-1 (fold-out frown Page 28)
Ior the following ateps.

Set the controls as follows:

RF ATTN: fully clockwise,

VOX SENE, VOX DELAY, AF VOL, and TUNE
LEVEL: half rotation.

BIAS ADJ and MIC GAIN: fully counterclockwise,

Meter switch: BIAS SET,

FUNCTION awitch: OFF,

Sideband switch: LEB,

5 METER ADJ: fully counterclockwise,

CARRIER NULL: any position,

Using an ohmmeter, make the following re-
sistance checks at the Power plug:

TEST POINT RESISTANCE
Pin 1 37 K&

Pin 3 33 K&

Pin 4 Infinity

If any of these resistance readings vary more
than +20%, refer to the In Case Of Difficulty
section of the Manual before proceeding,

RECEIVER ALIGNMENT

NOTE: Phono plugs are provided for making
connectlons to the sockets on the rear of the
Transceiver, Refer to Figure 2-3 for wiring a
phono plug to a coaxial cable,

Connect an 8 §? speaker (2 3,2 Rto 16 £ speaker
may he used with reduced efficiency} to the
SPEKR socket, and a 50 2 dummy loadte the ANT
socket, With the power saupply wired according to
the instructlons 1n the Power Supply section of
the Manual, connect it to the Tranaceiver Power
plug, Make sure the VOX DELAY control is at
the center of ita yotation, The relay will click
during the first few seconds of warmup, This
1s normal,

[ ) Turn the FUNCTION switch toc PTT. The
pilat lamps and the tube filaments should
light, Waich to see that the meter remains
at zero; if it should start to deflect, the

—
— REMOYE 1- OF QUTER
[ e b g ghaed INBWLATION .

REMOVE 3/4" OF THE OUTER
il SHIELD,

E SHIELD BACE AMD
4" OF INSULATION
HE INKER LEAD.

THE PREPANED CABLE END
A sHQULD HQW LDGOK LIEE THIE.

SLIDE THE PHUNWD PLULG OVER
THE EMO OF THE FREFLRER
CABLE AMD FRES: IT A0AINGT
» # THE EMDED OF THE OUTER IWIU-
LATION UNMOER THE SHIELD.
SALDER THE IMMNER LEAD TO
THE FHDMNO PLUS.

SBLBOER

SLDER

SHMOOTH THE SHIELD 34 1T
CLRSELY FITH: TO THE FHQHAQ
f COMMECTODAR, TRIW MEATLY
A5 SHOWN AND SQLOER THE
SHIELD TGO THE FPHONDO FL UG,

CuT SHIELD +FF
L-EVEHKLY ARQUHND
PHOKHG COMHEC TR

Figure 2-3 -

Transceiver should be turned off immedlate-
1y, as the bias circuit of tube stages V& and
V7 18 probably shorted and must be cor-
rected before proceeding,

{ ) Place the Meter switch in the OPERATE
TUNE position and adjust the S METER
ADJ controt for a zero indication on the
meier,

( ) Remove the dummy lead from the ANT
socket and plug an antenna into the ANT
socket,

{ ) Turn up the AF VOL control until npize
iz heard in the gspesker, Tune up and down
the band with the VFO, Stations should be
heard if there is any local activity,

{ ) Tune in = statjon that gives approximately
a midscale (59) meter reading,
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[ ) Adjust the top and bottom &lugs of re-
ceiver IF transformer T3 for the hiphest
meter reading., Use the short end of the
alignment tocl for the top slug, and the
long end of the alignment tool for the bot-
tom slug, When passing the long end of
the alisnment tool through the top slug to
reach the botiom slug, be careful not to
disturb the adjustment of the top =slug,

{ ) Repeat the adjustment of T3 for the highest
meter reading,

{ )} Turn the FUNCTION switch to OFF,

{ )} Turn the VFQ dial fully counterclockwise
until the plates of the VFO capacitor are
fully cloged.

{ ) Loosen the setscrew of the dial, Rotate the
dial sc that the end of the white strip near
the 3.8 marking lg aligned with the hair-
line and tighten the setacrew, Check to see
that full rotation of the dial does not cause
any drag or rubbing, If it does, move the
dial or knob glightly on the shaft, then
recalibrate and retighten the setscrew with
the gpring washer compressed about half
way,

{ ) Bend the pilot 1lamp bracket and adjust the
lamp positions for beat illumination of the
dial and meter,

VFO CALIBRATION

Diaconnect the antenna from the Transceiver
and plug the dumimy load into the ANT socket,

The following steps present two ways to check
the dial callbration with two different types of
receivers. Use the method that applies to the
type of receiver availahle,

Colihration With A Stemdard AM
Broadeast Receivar

{ ) Connect one end of a short wire ta the an-
tenna terminal of the broadeast receiver,
Place the other end of this wire near tube
V14 in the Transceiver,

{ } Tune the receiver dial to a station of known
frequency between 1495 kHz and 1685 kHz,
Now, add 2305 KHz to this dial frequency
and set the VFO dlal to the sum of these

two frequencies,

Example:
Receiver frequency: 1540 kHzZ
Add: 2305 kiHz
Set VFO dial to: J845 kHz

{ } With the Sideband switch in LSB, set the
FUNCTION switch to PTT and allow the
Transcelver to warm up,

{ ) Adjust the slup of coil L5 until the VFO is
heard in the speaker of the receiver, Coll
L5 will normally have to be turned counter -
clockwise, as viewed from the top of the
chassls, The VFO trimmer need not be
adjusted at this time,

( )} Turn the FUNCTION switch to OFF,

This alipnment should calibrate the VFG fairly
closely., However, do not cperate the Trans-
celver near the ends of the VFOC dial until the
VFO calibration is checked with a cryatal cali-
brator or a very acecurate amateur receiver,

Callbration With Amateur Botd Recelver

NOTE: The following procedure gives the cor-
rect dizl readings for zero bheat {carrier fre-
quency) in L3B only, In USB, the dial reading
is 3,4 kHz higher than the carrier frequency,

{ ) Connect one end of a short wire to the
antenna terminal of the receiver, Place
the cther end of this wire near tube V4 in
the Transceiver,

( )} Temporarily remove V5, the 12BY7 tube,

{ } With: the Sideband switch in the I.8B posi-
ticn, turn the FUNCTION gwitch to TUNE
and allow the Transcelver to warm up.

{ ) Move the Meter switch to BIAS SET, The
meter should indicate "0," If it ig not at
"0," check to see that the BIAS ADJUST
control is inits fully counterclockwise posi-
tion, If the meter still will not reach "Q,"
turn the Tranacelver OFF and check the
bias circuitry before proceeding,

( ) Set the dials of the receiver and Trans-
ceiver to 3,8 megahertz, The receiver
should be gperated in the CW mode,
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NOTE: The VFO trimmer can be adjusted in
the foliowing 3tep by ingerting an insulated
gerewdriver through the large hole in the side
of the final shield.

( ) Adjust eoil L5 clockwise {(from the top of
the chassls) until the Transceiver slgnal
ig heard in the amateur receiver speaker,
Check the VFO dial calibration by setiing
the dials of both the receiver and Trans-
ceiver first to 3,8 mepgahertz and then to
4.0 megahertz, The calibration should check
near these points, and any dial variations
should be corrected by adjusting coil L3 at
3.8 megaheriz and the trimmer on the VEFO
variable eapacitor at 4,0 megahertz,

( ) Turn the FUNCTIGN switch to OFF.
() Replage tube V5.

Crystal Calibrator Check Of VFO Dial Settings

The preceding adjustments of the VFO will only
be as accurate as the receiver uged, The call-
bration can be aceurately checked by using the
Heathkit plug-in Crystal Calibrator as an ac-
cessory with the Transceiver, The Crystal
Calibrator accuracy should be checked against
WWYV by using a receiver other than the one in
the Transceiver to set the Calibrator at 5, 10,
or 15 megahertz, Other 100G kHz calibrators can
be used by connecting their output to the an-
tenna socket,

NOTE: The following procedure gives the cor-
rect dial readings for zero beat (carrier fre-
quenc) in LBB onty, In USB, the dial reading is
displaced and reads 3,4 kHz higher than the
carrier frequency,

{ )} Plug the Cryata] Calibrator inte the cali-
brator socket of the Transceiver,

[ ) With the antenna plugged into the ANT socket,
place the FUNCTION switch in the CAL po-
sition, the Sideband awitch in the L5B posi-
tion, and the Meter switeh in the OPERATE
TUNE position, Allow sufficient time for
the Calibrator to warm up.

{ } Check the calibration accuracy of the VFQO
at the 3.8, 3.9, and 4,0 megahertz settings
of the VFQ dial of the Transceiver, Any
dlal variations should be corrected by ad-
justing coil L5 at 3.8 mepgahertz and the
VFO trimmer at 4,0 megahertz, Repeat until
the dial checks with the callbrator signals,

( ) Turn the FUNCTION switch to OFF.,
TRANSMITTER ALIGNMENT

Bias setting

{ } Conneet the dummy load to the ANT socket,
{ )} Remove V5, the 12BYT tube,

( } Set the FUNCTION switeh to TUNE and the
Metor switch to BIAS SET,

( ) Then adjust the BIAS ADJ contrpl for a
readine of 83 on the meter, Thereisa small
triangle above the "3" on the meter toindi-
cate the proper bias setiing,

{ ) Turn the FUNCTION awitch to OFF, and
replace tube V5,

IF Amplifier Adjustment

[ } With the VFQ dial set to 3.8, turn the
FUNCTION switeh to the TUNE position
and the Meter switch to TUNE OPERATE.
The meter should indicate some ouiput,

{ ) Adjust the FINAL TUNE conirol for maxi-
mupn output, which should give a reading
of over 83 on the Transceiver meter, I
the meter goes above 39, adjust the CAR-
RIER NULL econtrol to drop the level to
S0, If the output level is too low, adjust
the CARRIER NULL and/or TUNE LEVEL
to gbtain an 83 reading,

{ ) Adjust both slugs of transformer T2 for a
maximum metér indication,

Balonced Modulator Adjustment

{ } Connect a woltmeter acrogs the dummy
load (if your dummy load provides a DC
voltmeter connection}, or to connector 24
(section 4A on the pireuit board), or use a
VTVM with an RF probe positioned near the
dummy load. Do not comnect the RF probe
to the dutpmy load as there is sulficlent
voltage output to burn ocut the diodes of
some RF probes,

NOTE: I a voltmeter is not zvailable, the
panel meter may be uded, with reduced accu-
racy, Set the FUNCTION switch to TUNE
and the TUNE LEVEL control to its fully
counterclockwise position, Another receiver
catl algo be used a3 a nu]l indicator,
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( ) Place the FUNCTION switch n the PTT
position, Allow the Transceiver to warmup
for at least one-half hour before adjusting
the balanced modulator,

[} With the Sideband switch in the LSB posi-
tion, press the PTT switch or ground lug 2
¢f the MIC socket with a short wire, and
adjust the CARRIER NULL control for a
minimum signal indication on the tmeter,

[} Using the long end of the alignment togl,
turn the bottom slug of transformer T1
two full turne toward the bettom of its
tra;;el (elockwise from the top of the chasg-
3is),

{ ) Adjust the top slug of T1 for a maximum
signal indication, This should take only a
very slight turn of the slug, I the slug is
turned downm too far, a larger, but falge
peak will appear.

{ } Agaln, adjustthe CARRIER NULL control for
a mimmum signal indication,

NOTE: The signal level should now become
guite low, and i a VIVM and RF probe are
being used, the probe should be connected tothe
center pin (pin 2) of the ANT socket,

{ ) Now adjust the bottom slug of T1 back up
Into the transformer, Asthe slup is adjusted,
there will be a dip to a mininnun indica-
tion. Adjust the slug for this minimurm (dip)
indication,

{ } Readjust the CARRIER NULL control and
the bottom 8lug of transformer T1 for the
lowast possible minimum signal indication,
The adjustments are now guite critical,
turn them slowly, Repeat this adjustment un-
tll the best null is obtained,

[ ) Change the Sideband switch to USB and
cheek the null, Repeat the adjustment in the
previous step for both the LSE and USB
positions, until the best null setting is
obtained, Measured RF voltage should be 0,5
volts or less at null,

{ ) Disconnect the voltmeter {or VTVM)} from
the Transceiver and If uged, the wire con-
nected between lug 2 of the MIC socket and
the chaasia,

{ ) Turn the FUNCTION switch to TUNE and
the Meter switch to OPERATE TIINE,

( ) Adjust the TUNE LEVEL control to obtain
a meter reading hetween B33 and 56, This
reading will normally vary as you iune
across the band, and hetween LSB and TSE,

Driver Tuning

The driver tuning coils, L2 and L3, are preaet
at the factory angd need no further adjustment,

FINAL ASSEMBLY

FIXED STATION-MOBILE CONSIDERATIONS

Before Installing the Transceiver in the cabi-
net, determine whether it will be used for fixed
statlon or tnobile cperation, or both, For fixed
statich use only, perform the asteps under "For
Fixed Stations;"” for mobile use only, perform
the steps under "For Mobile Stations," I you
plan to use the Trangceiver alternately in fized
atation and mobile ingtallations, perform the
ateps in both secticons,

Refer to Pictorial 2-11 for the following steps,

NOTE: X a microphone elip is to be used (sup-
plied with your microphone), it may be in-
stalled on either end of the cabinet, so the mic-
rophone can be lifted up and gut, or a¢ the
mlcrophone can be pulled toward the front and
out, Use 6-32 x 1/4" hardware to mount the
microphone clip,
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PICTORIAL 2-11

For Fixed Stations

{ ) Install the medium rubber feet at the rear
holez in the bottom of the cabinet, using
$-32 x 3/8'" hardware and #8 flat washers,

{ ) Install large Tubber feet at the Iront holes
(nearest the perforated area) in the bottom
of the cabinet, using $-32 x 1" hardware,

For Mobile Stations

Determing whether the Transceiver 18 to be
mounted under the dash or on the floor of the
amtomobile, See Figure 3-1, If under-the-dagh

mounting is preferred, there are two holes
- -‘""'-_

MOUHTIHNG

Flgure .?;-I

) MEDIUM |
IB-F2ed A" yoe ) RUBBER “- b
6 P I

yID LOCKWASHER

;%% B-32 MEIT

¥ LOCEWASHER

£
Vi ‘ ORTIORAL

@ AL DT A TN
.@! FOR WIS CLIP

1 -
Wi VB FLAT @H :
7. WASHER I
L -
LA LOCKWAIHER A

e gl 12 HLT

LARGE RUABER
| FaQT

ﬁﬁ-!z: 1" SCREW

near the center on each s&lde of the cabinet
which can be used tor mounting, For floor mount -
ing, the holes at the rear on each side of the
cabinet can be used. Choose the holes that will
provide best balance for your installation,

{ )} Mount the gimbal bracket hardware in the
cabinet holegs deeided upon., Use 10-32 X
5/8" screws, #10lockwashers, 10-32 shoul -
der spacers, #10 flat washers, and 10-32
thumbuuts, See Pietorial 2-11.

{ ) Refer to Detail 2-114A, and install four small
rubber feet intg the gimbal bracket, This is
easily done by looping a length of bare
wire arownd the groove of the rubber foot
and pasging the wire through the hole inthe
gimbal bracket, Pull on the wire until the
rubber foot is properly seated in the hole,

Detall 2-114
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PICTORIAL 2-12

CRYSTAL CALIBRATOR MOUNTING
Refer to Pietorial 2-12 for the following steps,

I the Heathkit plug-in Crystal Calibrator is
1o be uzed with the Transceiver, plug it into the
Calibrator socket of the Transcelver,

CABINET MOUNTING
Refer to Fictorial 2-12 for the following steps,

{ } Slide the Transceiver chassis intothe cabi-
net, If the Crystal Calibrator is used, he
careful not to damage it when sliding the
Transceiver into the cabinet,

Secure the chassis in the cabinet with six
#6 x 1/4" sheet metal screws, four in the
back and two in the bottom, Be sure the
acrews do not hit any of the wires under
the chassis,

MICROPHONE

Any high impedance crystal, dwnamie, or ce-
ramie microphone with an output rating between
-45 db and -80 db ean be used with the Trang.

ceiver,

()

Figure 3-2 shows how most communlcation
microphones can be wired for VOX, PTT, or
both types of operation. The only difference in
wirlig to change the microphone from just
PTT operation to hoth types of operation,
is the addition of the jumper wire in the
mi¢rephotie, This additional wire keeps the
audic lead from being opened when the miero-
phone button is releaged, thus permitting VOX
operation with the Transcelver., When wired

PETERMWINLE WHILH LEAD
15 THE AUDIO L EAD.

0

THE ENO QOF THE
ONE CABLE 45 SHONM.

1-178"
ria®

_-| r,-"i'"

= AUDIO LEAD

u
an J.
| -ﬁi.."'l_'._"_

®5|_|p HOUSING AMO SPRINEG OM CABLE.,

PUSH $PRING TD THE EHD OF THE DUTER
INSULAT{ON AND FOLO BRAID OVER ,

EWITCH LEAD

ERAIDED
IHIELE

@

k MOTE NUMBERS IMEIDE OF CONKEL TR BALE,

@ FUIH THE AUDID LELAD THROUGH PFIN T

AMD THE FWITCH LEADR THRRUGH PIH 2,

SOLDER BOTH FINS FROM THE BOTTOM
THEN TLUT QFF THE EXKCE3S WIRE.

ILIP THE FOUY NG OVER THE AJIEMBLY
AHD FAITEN BOTH SETICAREWS,

- Flgura 3-2

@

in thiz manner the switch of the microphone will
actuate the relay of the Transcelver for PTT
aperation,

A microphone without a switch can be used for
VOX operation if you install the male micro-
phone connector supplied with this Tranaceiver,
The audio lead should be connected topin #1 and
the shield should be connected to the spring of
the connector.
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INSTALLATION

FIXED STATION

The Transcelver must be placed in a location
with adequate ventilation because of the amount
of heat given off by the tubes, Inadaquate ven-
tilation could cause considerable damage to the
circuit components,

The power supply can be mounted in the SB-60
Speaker cahinet {if used) or in some other cut-
of-the-way place, since it is controlled by the
FUNCTION awitch of the Transceiver,

Because the Tranaceiver requires about 300
watts of power when tranamitting, it should not
be operated from an already heavily loaded AC
outlet,

The Transceiver should be grounded toa ground
rod or eold water pipe, Make the ground con-
nection to the Transceiver at one of the gide-
band switch mounting screws,

A doublet antenna fed by RG-58 or RG-5%cable,
or aninverted "Vee™ type antenna fed with coaxial
cable will work very well with the Transceiver,
{Other types of antennas uwsing high impedance

TC &aNT

TAAMWSCEIYER

end-feeding, off -center feeding, open wire lines,
or 300 £ twin lead, can be used If an antenna
coupler ig used between the antenna and Trans-
ceiver, The antenna used must provide a low
SWR {standing wave ratle) to the Transcelver
for successful operation. Lightning arrestors
on the antenna are a must, The antenna ghould be
disconnected and grounded, and the Transceiver
should be taken off the air when alighining storm
ig near,

The FINAL TUNE kncb should peak near the
center third of rotation with a properly matched
antenna, Conpect an SWR bridge to the antenna
and make sure the SWR is below1.5to 1, Power

for operating the bridege may be obtained by car-
rier cutput in the TUNE position of the FUNC-

TION switch,

Use an 8 § gpeaker capable of handling one watt
of audio power,

Two typical installations are shown in Figures
4-1 znd 4-2, Fipure 4-1 shows a basic hookup
sultable for either fixed station or mobile op-
eration,

. RCY¥R

i

GROUND =

SPEMKER

HEATHEIT

12k Wai
FLOWER JUFFLY

Figure 4-1
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Figure 4-2
Figure 4-2 shows a f{Xed station ingtallaticn MOBILE
using a linear amplifier with a built-in antenng
relay sawitched by the Traftsceiver, Transceiver

CAUTION: Remember that one side of the Ex-
ternal Relay connection in the Transceiver is
connected to the chassis, Therefore, it should
not be connected to 120 volt AC lines for relay
switching, The AC voltage could cause the Trans-
celver chagsis to be "hot," creating 2 shock
hazard, The sawitching circuit of an AC external
relay must be igolated from the Trangceiver by
usging an isclation transformer,

If Iow voltage D is used on the relay switching
line, be very careful to get the polarity of the
veltage connected properly. The grounded DC
lead must be connected to the ocuside of the plug
(chassis}, Maximum contact ratings of the
relay are: 1 ampere at 28 VDC or 120 VAC,
non jnduetive,

The preferred location for the Transceiver for
mobile operation is under the dagh, although vou
may degire to mount the unit on the floor, See
Figure 3-1 {on Page 43}, The gitnbal bracket
shiould be mounted in the desired location
in the automobile, using the #10 x 1/2" sheet
metal screws, The astarting holes for these
serews should be made with a 9/64" drill, being
careful not to drill into existing wirdng or instru-
mentg, Keep al! Transceiver cables clear of the
automgebile pedals and control cables,

Any ecableg that have to go through the fire wail
will usually fit through existing grommets, If it
s necezzary to make holes through a sheet metzal
partition, a long tapered punch usually works
better than a drill, A drilled holes leaves sharp
edges which can cut the wires, When a punch is
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driven through the metal, the sharp edge is
rolled back and a smooth hole will result, Be
aure to leave enough extra cable so the Trans-
cejver can be removed from the gitnbal bracket
and operated, to permit adjusting the rear apron
controls,

Be mure the voitage regulator of the automobile
13 set to not exceed 14,5 volis,

Antennd

Mount the antenna according to the manufac-
turer's instructions, Be sure to make a good
ground cormeection between the shleld of the
coaxial cable and the car body at the antenna
haze,

Low-frequency antennas with leading colls must
be carefully tuned, as a small change inantenna
length changes the SWR considerably, The
frequency range of 2 whip antenta on 7% meters
ig usually only about 25 kHlz; beyond this range,
loading becomes difficult or impossible without
readjusting the antemma, The resonant frequency
of the antenna can usually be located by noting
the point of maximum noige when tuning the re-
ceiver across the band, Ag the antenna is ad-
justed, thig point will move,

IMPORTANT NOTE: To make a loaded whip
antenna present a 50 § load to match the coax-
ial cable on 75 meters, a capacitor usually
must be connected between the base of the antenna
and ground, This can be done inside the autormo-
bile body a8 shown in Figure 4-3, or between the
antenna and one of the mounting serews, using
two solder lugs, as shown in Figure 4-4, A
1000 pf mica capacitor, which is supplied with
this kit for this purpose, can be used with
moat antepnas: but a capacitor of a different
value, between 300 pf and 1500 pf, may be re-
quired for proper cperation of the antenna, The
anterma will require retuning when the capac-
itor is installed,
I

1000 2t
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Figure 4-3 Figure 4-4

A whip antenna that is properly tuned on 73
meters will have a high peakof receiver activity
for about 25 kHz around the antenna's resonant
frequency. Turn on the receiver and tune through
the band to discover where this high peakof re-
ceiver activity is at for the present aetting of
your antenna, Then adjust the length of the whip
in 1/4 inch increments and retune the receiver
until the peak of Teceiver actlvity is centered
around the freguency at which you normally
operate, The antenna can then be tuned as de-
geribed in the following ateps,

Connect an SWR meter in series with the
lead to your antenna,

Set the SWR meter to the "forward"
position,

Turn the Meter swiich on your Trans-
ceiver to BIAS SET. If the meter needle
does not point to the small triangle
near "3" on the meter, perform the
Bias Setting steps on Page 41,

Turn the FUNCTION switch to TUNE,
and place the Meter switch in the
OPERATE-TUNE position,

Connect a microphone to the MIC
connector,

Whistle or hum into the miecrophone
while adjusiing the MIC GAIN control
for a full-scale meter indieation on
the SWR bridge,

Whistle or hum at the same level and
gwiteh the SWR meter to the "reverage”
position, Note the EWR reading,

Switch the SWE meter to the "forward”
position, Then set the transmitter to
higher and lower frequencies, and re-
peat steps 6 and 7 at sach freguency,
until you find the minimum SWR.

Set the transmitter tothe desired oper-
ating frequency. Then adjust the length
of the antenna a8 follows:

A, If the point of the lowest SWR is
lower than the desired operating fre-
gquency, shorten the antenna as de-
seribed below,
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B. I the point of lowest SWR ishigher
than the desired operating frequency,
lengthen the antenna as described be-

low,

C. Change the antenna length in 1/4™
increments and repeat steps 2, 6, and
7 at each new length until the mini-
mum S5WR is oblained, The SWR should
be about 1.2 or less at the desiredfre-
quency, NOTE: It may be necessary to
add a capacitor at the base of the an-
tenna, as degcribed previougly, if you
cannot get the SWHR down to about 1,2,

NOTE: With a properly matched antenna, the
FINAL TUNE knob will peak in the center third
of it rotation, Bince this peak is very broad,
due to the fixed input capacitors of the pi net-
work and the limited range of the FINAL TUNE
capacitor, there will be otilly a small riae in the
meter indlcation as the peak is tuned, Meter
peaks may alse oceur slightly beyond the range
of the FINAL TUNE capacitor, due to off-reap-
nance operation or the varying of the antenna
load impedance at different operating fregquen-
cies, However, since the output pi network has
a very low @, the output efficlency will not
e much less under these conditions,

Connect the cables and mount the Transceiver
in the gimhbal bracket, Then position the Trans-
ceiver 28 desired and tighten the thumbnuts,

Accessovias

The Heath Mohile Speaker can be installed
in an automobile, or a car radio speaker (3,2
to 16 2) may be used with reduced efficiency,

Notse Suppression

Ta obtaln pood noise suppression, you must sup-
press electrical interference at its source, sp it
does not reach the input of the receiver, Onee it
has been radiated, noige cannot be suppressed by

bypasaing, ete,

It is difficuit to determine the source of various
types of noise, particularly when several items
are contributing to the nolse. Follow the pro-
cadure outlined below to isolate and identify
the warious items that may be producing the
major noise lnterference,

In most cages, one spurce of interference will
magk others., Consequently, it will be neces-

gary to suppress the strongest item first, and
then continue with the other steps. Ficure 4.5
shows a typical ignition eystem and the sug-
gested placement of noise suppression compo-
nents,

1. Position the vehicle in an area that is free
from other man-made electrical interfer-
ence, such ag power lines, mannfacturing
procesgses, and other automoblles,

2, With the Transgeeiver turned on, drive the
automobile at medium apeed, Then let up
on the gas, and turn the ignition switch off
and to the aceessory position, Allow the
vehicle to eoast in gear, If the noise stons,
the major source of interference is from

the ignition system,

3. I the noise interference continues from step
2, ut at a reduced level, both the ignition
and generator systems are at fault,

4. K the noise has a “whine" characteristic,
changes in piteh with varying engine apeed
and is still present with the ignition off,
then the gemerator is the major source of
interference,

3, A distinct but irregular clicking noise, or
"hash," that disappears with the engine
idling, indicates the voltage regulator is at
fauit,

6, A steady popping noise that conmtinues with
ignition off indicates wheel or tire static
interference, Thiz is more pronounced on
smooth toads,

7. The same type of interference as in mtep 8§,
but more irregular when on bumpy roads,
particularly at slow speeds, indicates body
static,

Refer to the Troubleshooting Chart on Page 49
and Figure 4.5 (fold-out from Page 51) to help
determine how to suppress most noise inter-
ference, Naturally, not all vehicles will require
suppression tothe extent shown in Figure 4-5, but
some stubborn cases may require all the sup-
pression components shown, plus shielding of
the ignition system,

Bonding of varlous parts of the automobile
may also be necessary, starting from the hood
and continuing to the trynk, even including
bonding of the transmissmn lme every few feet
from the anteyma,
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TYRE OF NOISE

POSSIBLE CAUSE

Ignition system,

Loud popping increasing
to buzz with increased
engine speed,

RECOMMENDED REMEDY

Replace plugs with resistor type.

Loose crimped connections should be clean-
ed and soldered,

Flace resgistors in distributor system,

Whine: varies with Generator, |l_1. 0,1 ufd coaxial-tvpe capacitor in geries
engine speed, with the armature {"A' lead],

2, Clean commutator,

3. BReplace brushes,

4. Ground generator shaft,

5. Parallel trap (#10 wire-coll and suitable

capacitor) in series with armature lead,
tuned to operating {requency,

Digtinct but irregular
clicking noise,

Voltage regulator,

0,1 ufd coaxial-type capacitor in SETies
with the battery (B) and armature (A} leads.
A series combination of a ,002 pfd mica
capacitor and 2 4 § carbon resistor to
pround from the field {F) terminal, Al
eomponents should be mounted as ghown
in the diagram, close to the voltage reg-
ulator,

_ H
Energy transfer to

primary system,

Same as above,

Install bypass capacitors as follows: 0.1
ufd poaxial ip the lead from the ignition
switch to the eoil; 0,6 ufd at the battery
lead to the ammeter; 0.5 pid at the pgas
cauge; 0,5 pfd at the oil signal switch;
0,5 fd at the headlight and taillight leads;
0,5 ufd at the accessory wiring from the
englne compartment,

Loud popping noise that Wheel static,
changes from one type
road to another, Most

pronounced on concrete,

l r

Install front wheel static collectors {avail-
able from most automotive distributors),
These should be checked every 5000 miles
for excessive wedr,

Same as above, Tire stalic,

Injection of anti-static powder into tire
through valve stem,

Irregular popping nolse Body atatic,
when on burmipy roads,
particularly at slow

speeds,

¥ an extensive amount of suppression 13 re-
quired, the engine should be retimed and tuned
up at a reputable garage,

Tighten all 1003e screws,
Usze heavy flexible braid and bond the en-
gine to the frame and fire wall. Bond the
control rods, speedometer cable, exhaust
pipes, ete,, to the frame,
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OPERATION

NOTE: IT I8 NECESSARY TO HAVE AN AMA.
TEUR RADIO QPERATOR AND STATION LI-
CENRSE (GENERAL CLASS PRIVILEGES) TO
FLACE THIS TRANSCEIVER ON THE AIR,
Information regarding licensing and amateur
frequency allocations may be obtained from
publications of the Federal Communications
Commigsion or the American Radic Relay
League,

FUNCTION OF OPERATING CONTROLS

Figure 5-1 contains a brief description of the
function of each control, Read the control
deseriptions carefully; then proceed with the
following information.

VFO

Tune the VFC for the most natural.sgunding
vpice when recetving,

Since they are already locked together in fre-
guency, it is not necessary to zero beat the
receiver frequency with the tranamitter, There-
fore, be careful not to disturb the VFO dial
during & contact because your transmitted sic-
nal frequency wikl change,

SIDEBAND SELECTICN

The lower sideband (LSB) is generally used on
the T5-meter band, Shifting from the lower to
the upper sideband (USB) causes a shift in the
operating frequency of 3,4 kKHz. This makes it
necesgary ic retune the VFO to get back on the
same operating frequency, The dial will read
3.4 kHz high in the USB pogitian.

RECEIVING

The Transcelver ig quite simple to operate,
gince there 1s liftle tuning to do after it is
aligned, Turn the Transceiver on by placing
the FUNCTION switch in the PTT position, After
a short warmup perlod, stations should be heard
by tuning the VFO dial, The volume is adjusted
by the RF ATTN and AF VOL controls,

With the Meter awitch in the OPERATE TUNE
position, and the RF ATTN control at the maxi-
mum clockwlge position, the meter will indi-
cate received signal strength in "S'" units, and
db over 39, Normally, the RF ATTN control is

operated at this mazlmum clockwise position,
If signals are extremely strong, the RF ATTHN
control can bBe reduced to give the desired
volume lcvel, but the 8 METER reading will be
reduced, since this control can attenuate the
input gignal by as much ag 30 db,

TRANSMITTING

After an aoperating frequency has been selected
by tuning the VFOQ dial, turn on the trangmitter
by placing the FUNCTION switch in the TUNE
position, Then change ihe DMeter switch to
OPERATE TUNE, and adjust the FINAL TUNE
control for & maximum indication on the meter,
This indicates proper tuning and maximum out-
put power, Now put the transmitter 'on the air*
by placing the FUNCTION switch in the PTT or
VOX position,

The meter will indicate ALC wvoltage while you
are trangmitting, when the Meter switch 15 set
to OPERATE TUNE, As the cperator talks, the
meter should deflect a couple of S units, indi-
cating maximum cgutput pepks, The meter may
rest above or below the zero mark while trans-
mitting without harm, (The Heath Monitorscope
can also be used with the Trangeelver in fixed-
gtation operation to provide a visual display of
transmitter cutput,}

Ii the Meter switch is placed in the BIAS SET
pogition while wvou transmit, the meter will
indicate plate curremt wvariations of the final
RF amplifiers. Normal tallkdng ahould produce
peaks at about 56 on the meter, with loud
gteady tones resulting in full-scale peaks, If
the peaks of average talking levels are above
w9, the MIC GAIN is set too high, and should
e reduced to where the SB level peaks are
produced,

To keep the transmitter in peak cperating con-
dition, it should be adjusted periodically as di-
rected in the Alipnment and Adjustment section
of the Manual, The BIAS ADJ control setting
should also be checked and adjusted whenever
power suppliea are changed, After alipnment
has been completed and the carrier properly
nulled, the bias level can be checked and ad-
justed anytime by obaerving the meter in the
BIAS SET posgition when the PTT hutton ia
pressed, with no modulation,
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VOX

To use the voice controlled relay, place the
FUNCTION switeh in the VOX position, Adjust
the VOX SENS control for the microphone
gensitivity desired to turn on the tranamitier,
The VOX DELAY control should be adjusted
for the hold-in time desired after the operator
stops talking,

ANTENNA

The antenna must have a low SWR (standing
wave ratioc), since the output of the Transceiver
hag fized loading and a limited tuning range,
The antenna tuning should be checked with a
reflected power meter or SWR bridge to make
gure it has an SWR of 1,5 to 1, or less, Opera~
tion with 2 high SWR will result in overloading
the cgutput tubes, When uging an SWR bridge, a
carrier may be obtained for tuning the antemma
by switching the FUNCTION switch to the TUNE
position. Do oot overload the 3WR bridge when
transmitting §8B, since the peak output power 18
much higher than the output power in the TUNE
position,

The antenna must be matched o, and fed with,
50 02 coaxial cable for best results; the trans-
ritter is not designed toload into random lengths
of wire or open-wire transmisggion lines,

Special care must be taken with mobile installa-
tiong, since short-loaded and center-loaded an-
tennag are very critical to tune, An operatibg
frequency change of 10 or 20 kHz will often
change the antenna tuning congiderably, Betier
antennas, with lnading colls, have higher "Q"
and sharper tuning, Follow the antenna manu-
facturer's instructions carefully to obtain proper
adjustment.

CRYSTAL CALIBRATION

The Heathkit plug-in Crystal Calibrator will
provide convenjent, accurate signals at 100
kHz intervalg for recciver dial checeking, The
Cpystal Calibrator can be plugged into the
calibrator socket of the Transcelver, It i3
turtied on by placing the FUNCTION awitchin the
CAL position, Do not tranamit when in the CAL
position becauze of possible interference.

SHIPPING INFORMATION

If vou should find it necessary to return your
Transceiver to the Heath Company, refer to the
Shipping Instructiona in the Kit Bullders Guide,
Also, if vou have the plug-inCrystal Calibrator,

some packing material should be placed around
it to keep it In place inthe kit, Otherwise it may
work looge apdd break the tubes inthe Transceiver
during shipping,
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IN CASE OF DIFFICULTY

Hecheck the wiring, Trace each lead in
colored pencil on the Fictorial a2 it is
checked, It i3 frequently helpful to have a
friend check your work, Someone who is
not familiar with the unit may notice some-
thing consistently overlonked by the buyild-
€T,

About 90% of the kits that are returned for
repalr do not funection properly due to
poor connections and soldering, Therefors,
many troubles can be eliminated by re-
heating all connections to make sure that
they are soldered as described inthe Proper
aoldering Technigues section of the Eit
Builders Guide,

Check to be sure that all tubes and cable
connections are in their proper locations,
Make sure that all tubes light up properly,

Check the tubes with a tube tegter or by
substitution of tubez of the same types that
are known to be good,

Check the values of the parts, Be sure that
the propeér part has been wired into the
circuit, as shown in the Pietorial diagrams
and as called out in the wiring instructions,

&,

8.

.

Cheek for bits of solder, wire ends, or oiher
foreipn matter, which may be lodged in the
wWiring,

I, after careful checks, the trouble iz still
not located and an chimmeter and voltmeter
are available, check the reszistance and
voltape readings against those shown in
Fipures 6-1, 6-2, 6-3, and 6-4, NOTE: All
voltage readings were takenwithan 11 meg-
ohm inpui digital voltmeter, Voltares may
vary as much as £10%,

A review of the Circuit Degeriptions will
help vou to know where to look for trouble,

Check the power supply and antenna,

NOTE: To aid In servicing or troubleshooting
the Transceiver, refer to the Circuit Board
X-Ray Views and Chassis Photos shown in
Figures T-1 through 7-3 on Pages 84 throucrh 66,

Breaks in the fgil of the circuit board can be
detected by plaging a bright lipht under the
foil =ide of the board and locking through the
board from the lettered =ide, A break will
appedr a8 a hair-line crack in the foil,
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TROUBLESHOOTING CHART

TRANSMITTER DIFFICULTIES FOSSIBLE CAUSE

CARRIER NULL control changes FUNCTION awitch in TUNE positicn, in-
carrier level, but not tu 4 low serling carrier,

encurh level, 2. Crystal dlodes CR1 through CI4 installed
Backwards or are faulty,

Transformer T1 incorroetly alipned,
Aicrophone picking up nolse,

No relative power indication, 1, Resistor R61 burmed out, due to trans-
mitting without antenna,

2. Antenna shorted.

3. TUKRE LEVEL set oo low,

4, Faulty diode CRED,

Chopped or broken modulation, 1. MIC GAIN control set too kigh,

especially on pealks, 2, Faulty microphone cable or connections,
3. Receiver cutoff bias line partially shorted,

Check voltages and resistances,

IRadical change in BIAS SET 1, FUNCTION switch in TUNE position,
reading, 2, Changed power supplies without rechecking
transmitter adjustment,
Faulty BIAS ADJ control,

Transceiver locked in transmit 1. VOX DELAY control get too high,
maode, 2, Push-to-talk button stuck in depressed
position.

Tube V10 faulty,

Plateg of RF final amplifier 1, No bias on tubes. Check wvoltages and re-
tubes get red hot, aigtance,

2, No antepna: antenna apen or shorted,
3, Antenna plugged into wrong socket,

dl Power supply voltage too high.

Very low input to grids of RF 1, ©Cpils L2 and L3 improperty installed,
final amplifier tubes from Check color dot markings,
driver VB, 2, T2 not aligned properly,

Very low output, 1. Antenna plugged into RCVR socket instead
receiver works ok, of ANT soclet,
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RECEIVER DIFFICULTIES

PCSSIBLE CAUSE

Receiver squeals and ogcillates
with no antetna connected,

Transmitter cutoff bias Hine partially short -
ed, turning on portlons of the transmitter,
Check voltapes and registances,

Jumper wire not installed between ping 5 and
B of tube socket V14,
Faylty capacitor C121,

Received signals cannot be tuned
in praperly.

Wrong sideband,
Sideband switch in dead spot, push switch
to desired position,

Poor sensitivity,

Jumper wire between D and D installed
Wring.,

No sound from speaker,

RUVHR GAIN controls turned down,

Bpeaker vuplugged or faulty,

Unit is transmitting,

Relay is not grounding receiver eut-off
line,

Tube ¥il or V12 faulty,

Sidebands reversed,

GENERAL DIFFICULTIES

Sideband switch assembly wired incor-
rectly.

——  ———————————— —

Keceive RF burns when removing
antenna conhector,

Transmitter tripped on by noise when in
YOX operation,
FUNCTION switch in TUNE position.

Transceiver chassgis "hot' causing
electrical shock with linear ampli-
fier connected,

Ungrounded high voltage connected to ex-
ternal relay connection. See Installation

sectlon of Manual,

Filaments stay lit when Trans-
ceiver is turned OFF,

Improper power supply connections.

Meter reads backwards,

Meter Improperly wired,
Meter switch improperly wired,
5 METER ADJ control not set properly.

No sutput from VFQ, Vid,

Wrong or faulty tube in socket V13 or V14,
VFO capacitor shorted by improper installa-
tion of mounting serew,

VOX cyeles,

VOX SENS control set too high,

Faulty microphone cord or connection,
Gection C of relay making poor contact,
Ambient noise level too high,
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SPECIFICATIONS

RECEIVER SECTION
FI‘EQHEIIEF CQ?EI‘&EE. N NN R R Y E'B to 4'![} megahﬁrtz,
R'EEEiviﬂgMﬂdetpnilna-----n-ltliltli I’DwerﬂrupperSidEband-

SE“EItiﬂtY. b & & & & & & & & 0 & 0 & & F & 4 Fd & FEFFE ]' miﬂruvﬂlt ﬂ'f 1nput Eignal Wﬂl pPDﬁd‘E H"t
least a 1§ db signzal-plug-noise to noise ratio,

E’Elﬂ'ﬂtivltﬁf. LI I B B R I B B N BN B CRE R B R R N R E.TMIUhEPtEatEdbdDWH.
g kilohertz at 530 db down,

Intermediate Frequency (IF), « v v v e vwinsws 2,305 megahertz,

Image Rejection, , s vuevsnsnrsnvnanasa, 1004db,

IF Rejection, , vewsnwssansmvarassnasas 20db

Antenna Input Impedante, . o o s s s s a s snsn s 50 &, unbalanced,
Recelver Audio RESPONSE.. v s s s s s s n s s 05 s 8 400 to 3000 hertz,
Recelver Audio Power Oupit, o v v ws ve e e 1 watt,

External Speaker Impedance, . « s asasasss.+ 658 lmpedance,
TRANSMITTER SECTION

Frequency COVEIAZE, « e vavevarsasassuns 3.6 to 4.0 megahertz,
Transmitting Mode, , v v vvssasrsenensss LOWEr or upper sideband,
Frequency Stability, . v s cs s s s v s s s nsasrn Drift legg than 200 hertz per hour after warmup,
RF Power Input, . . vevevisvsvasnsnnaess 200 watt PEP,

Qutpiut Impedance, c s e vsesvsvsvsassesss 20§, umbalanced,
Transmitter Audio Response, s s v v s e s ssee» 400 te 3100 hertz,

Microphone,. + o vn s s anus s bomrmoranssa High impedance crystal, ceramic, or dynamic
(between -45 dk and -6¢ db output}.

Unwanted Sideband Suppression, « v « aseeve» 40 db minimum below peak output with 1000
Hz modulation,

Carrier SBuppressiof. « s s s v s s v s v s s s s nun 45 db minimum below peak output,
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CONTROLS

Front Panel, |, ..o v e nsres

Circuit Board, . . + & « & «

m & & 4 F 4 F & B & 8§ ¥

"y & m & 4 BN RS

EhaEEiEREET- & @ & & & * & ¥ & & g a & 4 %k &P B

GENERAL

Power Requirements -

Transmit..;-----llilil

md B ER F ¥ = & &

RﬂECEivE|g-.-llll-ll-ll-iiilii"“l“""

Crystal Calibrator (Accessoryle o v s « o

Tube Complement, . .+ ¢ 2 v ==

CﬂbiIlEt DiIIIE‘IlSi'DDS....q...----riu---il-t-

H’EtWEight....;|f|lqiiillﬂl"i“"""

YEFO tune,
FINAL TUNE.
Meter switch,
FUNCTION,

3 METER ADJ.
REF ATTN,

AT VOL,

MIC GAIN.
BIAS ADJ,
Sideband switch,

CARRIER NULL,

VOX DELAY,
VOX SENG.
TUNE LEVEL.,

12,6 V, 800 v 250 V 130V
AC or DC DC B+ DC B+ DC Eias
3.75 amp 250 ma 100 ma 5 ma
peak
3.75 amp ) 65 ma 5 ma
.3 amp -0- 2 ma 0
3 _ 6EAB: Microphone amplifier and AF cathode

1 -
2 -

follower - Transmitter IF amplifier and
relay amplifier - RF amplifier andreceiver
mixer,

GAUB: VFO - VOX amplifier - IF ampli-
fiers (2) - Transmitter mixer,

G6BEB: VFO cathode follower,

12BYT: Transmitter driver,

12ATT: Product detector and carrier ogeil-
lator,

GEBS&: AF amplifier and AF putput,

BGES: Transmitter RF output,

6-1/4" high x 12-1/4" wide x 10" deep. Add 1"
to height, width, and depth for gimbal bracket,
knobs, and connecting plugs,

12 1bs,
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Equipment Used To Prepare
EpE‘ﬂi.ﬁ.ﬂﬂtiﬂnE. T Y R EEEE R E R N

Equipment Needed To Check And Calibrate, . .

- e—— a4+ I

The Heath Company reservesthe right to discon-
tinue instruments and to change specifications at
any time without incurring any obligation to

Heathkit IM-11 VTVM with 309-C RF Probe,

Heathkit HO-10 Monitorscope,

Heathkit I1G-T2 Audic Generator.

Heathkit IM-12 Distortion Meter,

Heathkit HN-31 Cantenna,

Panpramic Radio Products, Ine, "Panalyzer,”
Model SB-124,

Hewlett Packard, Signal GGenerater, Model 6064,

Tektronix Oscilloscope, Model 5154,

Esterline Chart Recorder, Model AW,

Boonton RF Voltmeter, Model 91.CA,

Dynascan Digital Voltmeter, Bodel II1,

VIVM and RF Probe,
Dummy load,
Reflected power meter,

Frequency standaprd,
Crygtal-calibrated receiver, cowvering the 75-
meter band, or an accurate broadeast receiver,

incorporate new features in instruments pre-
viouzsly aold,

CIRCUIT DESCRIPTION

The eircuit of the Transceiver may be more
eagily underatood if vou refer to the Schematic
Diagram (fold-out from Page €7} and Block
Diagram (fold-out from Page 568) while reading
the Circuit Deacription.

SCHEMATIC DIAGRAM

The letter-number designations on the Sche-
matic Diagram are used to identify resistors,
capacitors, chokes, etce, Each of these desig-
nations i3 related by fta first number or two
to the tube stage in which it is used. For
instance, the resistors in tube stage V1 are
designated R10, R11, ete, In tube stage V12
they are marked R120, R121, etc, This system
of circuit component designaticn ts used through-
gut the Schematic,

Numbers in diamonds on the Schetnatic refer to
ihe terminals on the cireuit board and the color
coding of the cable assembly wires., Numbers
1 through 9 indicate solid eolors: numbers 10

through 18 refer to wires with a white back-
ground and a single color stripe: and numbers
20 through 28 refer to wires with a white back-
ground and two identical color stripes, The
numbers can be related to wire colors by
using the same color code as used for re-
gistors: brown = 1, red = 2, oranpge = 3, ete,

TRANSMITTER SECTION
Microphone Amplifier V1A

Voice signals from the microphone are coupled
through capacitor €12 to the grid of micro-
phone amplifier tube V1A, The amplified signal
at the plate of ¥14 i3 coupled through Cl4 to
the Mic Gain control, apd through capacitor
102 to the VOX (voice operated transmitter)
cireuit, The setting of the Mic Gain control
determines the amount of modulation, 3ince
V1A supplies eignals for modulation and for
VOX, it operates during both receiving and
transmitting, Capacitor C201 bypassestoground
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any RF signal picked up by the microphone
push-to-talk awitch lead,

A udic Frequency Cathode Foliower

The audig signal from the dic Gain controel i3
applied to AF (audio frequency) cathode follower
atape V1B, This stage matches the tube im-
pedance to that of the balanced modulator. By-
pass capacitor C19 keeps the modulator RF
voltages from reaching V1B. During receliving,
the relay cuts off V1B and & number of other
transmitter stages,

Balanced Modulator

When the audio signal from V1B and the RF
aipnal from carrier ogcillater V11B are applied
to the 4-diode balanced meodulator, two dif-
ferent frequencies are produced, This ring-
type halanced modulator uges digdea CRI1 through
CR4,

Cme of the two slgnals produced by the balanced
modulator ig the sum of the audic and carrier
frequencies; the other signal ig the difference
between the audic and carrier frequencieg, Theae
signals are the upper and leower sidebands,

The carrier gignal is applied acrosg the modu-
lator diode ring in a balanced circuit, consisting
of one winding of transformer T1, capacitors
C1 and €2, resistors R3 and R4, and the Carrier
Null cantral, The Carrier Null control igugsedto
balance out the carrier gignal in the modulator,
leaving only the upper and lower gideband sig-
nals at the modulator output.

The output from the balanced tnodulator is the
result of combining the audio and carrier signals,
Neither the audio or ecarrier gighalg appear in
the cutput, but the effect of the audio signals un-
palanecing the nulled eclreuit at an audio rate
produces the sum-and-difference frequencies
called sldebands, With no audio, there i3 no
outpat from the balanced modulator,

With the Funetlon switch in the Tune position,
a DC voltage is applied to the balanced modu-
lator through resistors Rl and B2, This voliage
can be adjusted withthe Tune Level control, This
OC voltage is used to unbalance the modulator
to provide a steady output signal for transmitter
nming purposes,

Transmitter IF Amplifier

NOTE: Throughout the Circult Desgcription, it
will e assumed that the Sideband switch is in
the LSB pogition,

The sideband signala from the balanced modu-
lator are roupled through transformmer T1 and
then are amplified by transmitter IF amplifier
V2A, These signals are then applied toaerystal
filter, consisting of crystals Y2 through Y5, and
coil L1, The crystal filter eliminates the upper
sideband, and permits the lower gideband to
pass throupgh to common IF amplifier V3 for
additional amplification, {If the Sideband awitch
were in the USB position, the lower sideband
woydd have been elimilnaied and only the upper
aideband would pass through the erystal filter,)

Stage V2 is turned off while receiving by apply-
ing additional nepative DC voltage to its grid
through the secondary of transformer Ti. This
control voltage is impressed on the ALC (auto-
matic level control) line, which is also used 1o
control the gain in a mumber of other trang-
mitter stages to prevent overloading, Overload-
ing can be detected by observing the action of
the meter, Normally the meter rests at or
alightly below zero: however, if the operator
talks too loud or i the Mie Gain control is set
too high, the transmitter section wouldoverload,
This causes a change in ALC vpltage which in-
ereases the biag, reducing transmitter gain and
causing meter deflection to indicate ALC action,

Common IF Amplifier V3

When transmitting, V3 amplifies the lower aide-
band signal from the crystal filter, and then
applies this signal to IF transformer T2, When
receiving, the receiver IF signal isamplified by
¥3 and is then applied to receiver IF amplifier
va,

Transmitter Mixer V4

Transmitter mixer V4 receivea two signals si-
multanenusly; one ig the S8B signal from T2, and
the gther is the VFO {variable frequency oscll-
lator) signal from V13 and V14, which i1s
coipled through the secondary of transformer
T2, Tube V4 produces the freguency sum of
these signals, which is at the proper operating
frequency, This signal iz applied 1o theprimary
of coil L2, {Tube V4 is cut off by hias voltage
from the ALC line when receiving).
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Coil L2, which has two windings, igbroad-tuned
to cover the 75-meter band, This eoil is also
used when receiving, and is then econnected to
receiver RF amplifier VA and receiver mixer
VEB.

Driver V5

Driver ¥5 receives the signal voltage from coil
L2 through parasitic suppressor resistor REQ,
The ALC line is also connected to V5 to control
transmitter galn, and to cut off the driver when
receiving, Single-tuned eoil L3 and double-tuned
coil L2 form a bandpass device that covers the
frequencies of the TS-meter band without the
necesgity of tuning the driver stage, Voltape
for bridege neutralization of final amplifier tubes
¥6 and V7 is fed through capacitors C63 and
C64 to the hottom of coil L3, and across €55,
The small winding of coil L3 is used for the
input signal from the antenna when recelving,

RF Final Armgplifiars

RF Final Amplifiers V8 and V7 are connectedin
parallel. High voltage plate cotnections are
under the chassis, The grids are connected bya
long foil strip on the circuit board, Thig girip is
bypassed at its ends by capacitor C&1 and C71
to suppress VHF ogcillations, Cathode registor
R71 is a meter shunt for measuring cathode
current when the meter switeh 1s in the Bias
Set position,

Tubes V6 and VT are operated as linear ampli-
fiers, with high power sensitivity, Grid load
regigtor R72 is connected to the Blas Adj con-
trol through R73, to allow adjustment of the
arid voltage for proper operation. The Bias
Adj contral is groumded through resistors R75
and R203 when transmitting, When recelving,
this contreol is grounded through resistors R76
and R77 to increase the grid bias to cut off the
final tubes.

Automatlc Level Control (ALC)

No grid current is drawn by tubes VG and V7
in normal linear operation; however, when
higher than normal grid drive is applied, grid
current will flow and change the bias voltage,
This higher-thah-normal grid drive, caused
by too much audio signal, makes the bias voltage
change at an audic rate, This varying hblas
voltage is coupled through capacitor C75 to
dicdes D70 and D71, which rectify the signal o

P,

develop the negative ALC voltage, which is ap-
plied to V2A, V4, and V5, Resistors R78 and RT9,
alomg with capacitor €74, filter this voltage
and provide the proper time delay for ALC
action, The entire ALC circuit is biased above
ground by resistors R76 and R77 to cut off the
tranamitter section when recelving,

Transmitter Output Circuit

The plates of the RF amplifier tubes are con-
nected to the supply voltage by choke RFCH1,
Their signal is coupled to the pi-section cutput
circuit through capacitor C&7, Outpui coil L4
iz tuned by the Final Tune capacitor, Antenna
loading is fixed by capacitor CT7 for a 50
load. With the Function switch in the Tuneposi-
tion, 2 sampling of the output voltage irom re-
sistors RG] and R62, and dinde CRBD, gives a
meter indication toindicate proper adjustment of
the Final Tune capacitor,

TRANSMIT-RECEIVE RELAY SWITCHING

Switching between transmitting and receiving
is done by the relay, Sectlon A of the relay
gswitches the antenna, and section C switchesthe
hias voltages,

Sectlon B of the relay, which is eonnectedto the
external relay connection at the Power plug, can
be used to control external equipment, suchasa
linear amplifier or antenna relay, Because
one side of the external relay connection is
grounded to the Transceiver chassis, the con-
nection tust not be used to switch any woltage
in a cireuit that operates above ground, ag the
chagsis would become "het,' causing a posgible
shock hazard.

VOX AMPLIFIER V10 AND RELAY
AMPLIFIER V2B

The Trangceiver can be switched from receive
to transmit by either the push-to-talk or the
VOX method, VOX Amplifier V10 is normally
cperated in a saturated condition; that is,
with very low plate voltape and maximum plaie
eurrent, Positive half eyeles of the voice signals
from V1A have no efiect on V1), However, the
negative half cycles cause the plate current to
drop, thus increaging plate voltage, This in-
greased plate voltage fires the neon lamp, pro-
viding a poaitive switching action, The roltage
from the necn lamp is then amplified by relay
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tector V11A, Also a =signal from carrler osecll-
lator V11B is fed to the cathode of V11A, A
heterodyne mixing action takes place in V114,
resulting in an output sipnal which iz the differ-
ence frequency of these two sipnals:; an audio
signal, Capacitors C111 and C112 bypass any
RF gignal eoming from V11A, but permit the
audic signal to pass through to AF amplifier
V12B, The output from VI12B is fed to the AF
cutput amplifier VI12A through the AF Vol
control, and to the AVC clrcuit,

A utomatic Yolume Control

Audio woltage is eoupled to diodes D120 and
D121 through resistor R128 and capacitor C128,
The dindes and capacitor €129 form a roltage
doubler, producing a negative DC wvoltape pro-
portional to the signal strength, Full AVC vyolt-
age is applied to the grid of receiver RF ampli-
fier VBA 1o prevent overloading by sirong re-
ceived signals,

Capacitor C129 in the AVC ecircuit charges
guickly to furnish a faat AVC response time,
while the charging of larger capacltor C88 gives
a slow AVC release time, Resistors R80, R122,
R123, and R124, with capaecitor C123, divide
the AVC wvoltape applied to V8 and VI2A and
provide decoupling., To provide delawed AVC,

registor R123 is returned to the cathode of V12B
rather than to ground, This balancea the AVC
voltage {which 18 eaused by noise when no afgnal
is being recelved) with a small pogitive voltage
to improve receiver sensitivity at low signal
levels,

CARRIER O3CILLATOR

Carrier oscillator VI1B supplies an RF signal to
the balanced modulator, and a heterodyning sig-
nal to product detectorV1lA, Tubke V11B ig a
Colpitts type oscillator, Crystai ¥1 or Y6 de-
termines the operating frequency to accurately
maintain the proper frequency relationship with
the crystal filter bandpass freguencies, Ca-
pacitors C117 and C118 provide feedback to
maintain ggcillation. The cutput iz taken from
the junction of capacitors Cl15 and C116, The
erystal for the desired sideband is selected by
the Sideband gwitch,

Audio Frequency Cutput & mplifier V124

Amplified avudic signals from VIZA are fed to
the speaker socket through output transformer
T4, To provide maximum intelligibility, the fre-
cquetcy response of the cutput stage 1s limited
to the wolee frequency range by a sharp-cutoff,
high frequency, degenerative feedback loop. High
frequencies across RECIZ20 causes its im-
pedance to rise, The high frequencies are re-
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anmplifier V2B, which operates the relay, Ca-
pacitor €105 and resistor R107 form a delay
network that establishes the time the relay
stays closed after being tripped. The length
of time ig determined by the setting of the VOX
Delay control.

ANTI-TRIP CIRCUNT

Berauge the VOX stapes operate on both trans-
mit and receive, the speaker aignals during
receive must be kept from tripping the relay
when receiving, This is done by taking aportion
of the audlo sipnal from AF output stage V13A,
rectifying 1t with diode D100 to produce a posi-
tive yoltapa, and feeding thia voltage to the grid
of V10 from the VOX Sens control This voltage
tends to increase the plate current of V10; sig-
nals from the microphone (picked up from the
gpeaker) tend to decrease the plate current,
Therefore with both signals present at the grid
of V10, the signals cancel each other, preventing
the speaker from tripping the VOX cireult,
Spealkdng Into the microphone produces signals
not present in the gpeaker cireult, permitting the
VOX eircuit to function normally, The VOX Sens
control not only adjusts for proper antl-trip
yoltage, ut algo determines the sensitivity of the
VOX circuit,

PUSH-TO-TALK CIRCUIT

With the Function switch in the PTT {push-to-
talk) positlon, V10 is disabled by grounding its
grid, and V2B iz made to operate and close the
relay when its grid is grounded (shorting the
biag) by the push-to-talk switch in the micro-
phone, The Function switeh, in the PTT posi-
tion, also makes the VOX delay circuit inoper-
ative by removing C105 from ground, Push-to-
talk operation with the Funetion switch in the
VOX position uges the VOX delay circuit, cauging
the receiver to "delay" before coming on after
the mierophone button is released, The Functioh
awiteh in the Tune position turnsthe transmitter
on by grounding the prid of V2B,

RECEIVER SECTION

Radio Frequency Amplifler VE8A And
Recaiver Mixer VBB

The incoming signal is connected to RF ampli-
fier VBA throuph coil 1.3, The amplified signal
from VE8A 1e then coupled through ceil L2 to

recelver mixer V8B, During recelving, cutoff
bias is removed from the receiver gecticntoper-
mit tubes V8A, VBB, V8, and V12A to gperate,
V84 1g controlled by bias from the AVC {(automat-
ic volume control) circult, AVC inthe receiver is
gimilar to ALC in the transmitter, in that it
maintains a constant receiver output (gain)
even though the Ingoming signal level may vary
considerably. The cutoff voltage on the bias
line is controlled by gection C of the relay,

The RF ATTN control varies the cathode bias
on RF amplifier V1, to permit receiver gain to
be reduced, to prevent overloading on very
strong Slgnals, This reduction in RF gain will
alap be reflected in lower meter indlcations,
Operating at a reduced RF gain, however, does
not disturb the AGC eircuitry, nor will it cut
off the receiver completely. It simply reduces
strong signals to a level that can be handled by
the receiver to provide minimum erogs modu-
lation or degensitization,

Crystal Filter

The signal from mixer V8B is coupled to the
erystal filter through capacitor C8Q, which is
small in value to avoid upsetting the input im-
pedance of the filter, The crystal filter exhibits
the same characteristics in receivingagintrans-
mitting; it shapes the IF passband to have steep
sides, a flat top, and a parrow bandwidth, This
permits good selectivity for S3B reception in
crowded amateur bands, '

Cormmon IF Amplifier V3 And Receiver
\F Armplifier V9

Signals from the crystal filter are amplified by
common JF amplifier V3 and then fed to re-
ceiver IF amplifier ¥9, The cathode and sereen
of tube V% are comnected directly to those of
tube V24, The meter, which is connected inthis
cireuit, indicates received signal strengih in
S units, as the AVC voltage changes the current
In V9, The meter functions as an ALC indica-
tor whet transmitting, without any switching.,
The pain of V& is controlled by the AVC voltape
applied through registors B8l and R%2,

Product Detector V1TA And Awdio
Fragquency Amplifier V12B,

The amplified signal from V8 ia coupled through
IF transformer T3 to the grid of product de-
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turned out-cf-phase to the grid of V12B by C126,
Thiz signal cancels out the incoming high fre-
guency audio and noise signals at the prid of
V12B, Capacitor €120 is a lowirequency bypass
ts gpround, and capacitor C127 gerves ag a
parasitic oscillation suppressor.

VFO

Variable frequency oscillator V13 is also a
Colpitts type oscillator, which operates at low
frequencies for maximum stability, Coil L pro-
vides the necegsary inductance, while capac-
itors €132, €133, and C134 form a divider for
peciltator feedback and output connections, C205
i a negative temperature coefficient capacitor
for temperature correction. The cacillator out-
put iz taken from the junctionof capacitorsgC133
and U134, and is applied to V14, The harmonics
are suppressed by capacitor €134, The gignal
cutput from V14 is connected to receiver mixer
V8B through capacitor €142, and to transmitter
mixer V4 through a filter cirewit comprised of
choke RFC140, and capacitors C140 and C141,
The filter circuit separategthe YFOfrequencies
from the IF and RF signals also present at this
point, thus stopping signal leakthrough which
would eause apurious oseillation in the IF stagea,

ACCESSORY CRYSTAL CALIBRATOR

The accessory plug-in erystal calibrator 1s
turned on by applylng B+ to it, This oceurs when
the Function switeh 18 in the CAL position, The
calibrator filament elrcuit is grounded internally
to the callbrator chassis, For this reason, the
galibrator chassis must not be grounded to the
Transceiver chassis, Resistor R6 isthe calibra-
tor plate current return; resistor RS drops the
calibrator filament voltage to & volts,

FILAMENTS

The filament wiring of the Transceiverisaser-
iea-parallel arrangement that balances the fila-
ment vollage without wasting power in dropping
resigtors, This filament arrangement allows the
uze of both 8 volt and 12 volt fllament tubeg in
the Transcelver design, The filaments of RF
power amplifiers V8 and V7 are igolated by
choke RFCS0 to prevent RF enerpy from getting
to the other tube filaments,

POWER SUFPPLY

Operating voltages for the Transceiver are
provided by an external power supply, The power
supply is turned on or off by the Function
awitch, which 1s wired through the Transceiver
Power plug to the external power supply,
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To order parts, use the Partg Order Form
furnished with this kit, If a Parts Order Form
is not avallabkle, refer to Replacement Parts in

the Kit Bullders Guide,

PART PRICE DESCRIPTION
No, Each

RESISTORS

1/2 Watt

i-1 .10 A7 O

1-3 10 100 0

1-86 J0 150 22

1-45 10 220 0

1-4 A0 a0

1-4 A0 1O 52

1-14 10 3300 D

1-16 A0 4700 0

1-1% .10 8800 &2

1-20 10 10 K2

1-22 A0 22 KD

1-25 10 47 KD

1_28 A0 100 KO

1-29 .10 220 KO

1-35 10 1 megohm

1-37 .10 2.2 megohm

1-70 A0 22 megohm

Other Resistors

1-28-1 L0 100 KD 1 watt

3-2-2 25 .32 0 2 watt

1-21-1 +35 20 12 2 watt

1-1%-2 20 8800 3 2 watt

1-22.2 20 12 K2 2 watt

CAPACITORS

Mica

20-96 15 36 pf

20-102 15 100 pf

20-112 W25 310 pf

20-131 25 360 pf

20-122 30 1G00 pf

20-1217 A0 1300 pf

Disc

21-E0 10 18 pf

21-32 10 47 pf

21-49 .20 &8 pf

21.21 A0 200 pi

21-13 10 500 pf

21-3% .15 L0068 ufd 1,6 KV

21«07 10 L05 pfd

21-31 .10 L2 ufd

PART PRICE DESCRIPTION
No, Each
Mylar
27-73 A5 047 pfd
27-85 25 22 pfd
27-61 A5 47 ufd
ET-‘;T IED l-]. I-f-fd.
Other Capocitors
25-54 .40 10 ufd tubular electrolytic
23-1356 .75 20 ufd vertical electrolytic

26-104 2.4b
26-35 1.65

COILS

40-509 i
40-516 1,50
40-513 1,20
40-510 .80
52-25 65

Double-gection variable
Single-secilon variable

Crystal filter
Driver grid
Driver plate
Final plate
VFO

CHOKES-TRANSFORMERS

45-58 .25
45-51 2D
45-3 30
45-4 L0
45-4% .30
51-53 1.7%
52-63 1.10

13 ph bifilar choke

15 ph choke

1 mh choke

1.1 mh choke

2 mh cholke

Audio output transformer
2,305 MHz tranaformer

CONTROLS-5WITCHES

10-130 ol 2

10-17 .05
ln"ET 135
10-58 35
10-127 L35

12-.73 1,70

G0-13 220
63-427 3.40
CRYSTALS

404-156 4.5
404-187 3.79
404-203 1755

300 £ bushing-mount control
1 mepohm bushing-mount
contral

10 KR tab-mount control
100 K tab-mount control
1 megohm tab-mount control
1 megohm,/25 K dual tab-
mount control

DPDT slide swiich
S-poasition rotary with/snap
awiteh

2303.3 kHz
2306.7 kHz
Package

congisting of the following:

404-191
404-192

2305,100 kXz

23(3,500 kHz :l Matched set
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PART PRICE

No.

Each

DESCRIPTION

DIODES-TUBES-LAMPS

b6-26-1
BT-27
411.11
411-61
411-124
411-161
411-185
411-24
411-59
412-1
412-11

+35
.60
1.00
1,20
1,50
2,20
1,85
1,45
1.55
15
20

Germanium diode
Silicon diode
BAUSG tube
BBEG tube
BEAB tube
SEBS tube
HF3ED tube
12AT7 tube
12BYT tube
#47 pilot lamp
NEZ2 nepn lamp

CONNECTORS-SOCKE TS-PLUGS

432-38
432-38
434-42
434-44
434-112
434-105
434-79
434-140
434-118
438-4
438-29
440-1

1,10
110
.10
153
10
15
15
20
30
.10
40
.20

Mazale connector
Female connector
Phomo socket
Pilot lamp socket
T-pin tube socket
8-pin tube s0cket
g-pin tube socket
12-pin tube socket
11-pin tube socket
Phono plug

11-pin plug
11-pin plug cap

CABLE-WIRE-SLEEVING

134-140
343-7
344- 50
344-52
346-1
3462

KNOBS
462-7
462-106
482-151
482-210
462-218

5,00
05/1t
J05/ft
05/t
05/t
J05/ft

10
.10
10
1,05
25

Cable aggembly
Coaxial cable

Black hoplkup wire
Red hookup wire
Small sleeving

Large sleeving {(clear)

Push-on

11/16" diameter
1-1/8" diameter
2" diameter
Lever

FART PRICE DESCRIPTION
No, Each
GENERAL
G9-34 5,00 Relay
T3-1 A0 Bubber grommet
TH-HE .10 dlide switch ingulator
85-69-0 5,00 Circuit board
258-20 05 Terminal
260-"7 08 IF transformer mounting elip
261-4 05 Small rubber foot
261-9 05 Medium rubber foot
261-21 20 Large rubber foot
437-00 0_B5 Meter
431-14 10 Z-1ug terminal strip
435-1 10 Il-pin plug mounting ring

455-11 L0
455- 52 J0
464-29-1 1,15

490-1 .10
490-5 .10
J31-6 .15

2,00

METAL PARTS
204-576 1.45
90-285 6,60
208-312 1,05

204-182 +10
204-453 .10
100-596-2 2,60
100-43 25
204-732 L 10
EE‘E‘FE{I llﬂ
100-587 1.35
HARDWARE

#3 Hardware

250-45 A5
252-1 L5
2547 L5

Split hushing

Lever knot ushing

Plastic dial

Alignmnent tool

MNut starter

Solder

Manuzl {8ee front cover for
part number,)

{zimbal bracket
Cabinet

Final shield

Final shield mounting
bracket

Pilot lamp mounting bracket
Chassis

DMal mounting plate
Switch lever mounting
bracket

Switch lever

Front panel

3-48 x 1/4" screw
3-48 nut
#3 lockwasher
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DESCRIPTION

I—IE.&.TI—II{IT
PART PRICE

No, Each
#4 Hardware
250-213 09
2h0-273 L5
2h2-15 05
252-89 L5
254-9 09

#6 Hardwara
250-170 05

250-56 .05
250-89 .05
250-13 05
250-27 .05
2562-3 05
253-2 A5
254-1 .05
255-5 .10
255-10 15
250-1 .05
#8 Hardware

250-43 A5
253-9 05

A_A0 x 5/16" gcrew
4-40 x 3/8" screw
4-40 nut

4-40 push-on nut
#4 lockwasher

#6 x 1/4" sheet metal screw
6-32 x 1/4" screw

6-32 x 3/8" screw

6-32 x 1" screw

6-32 x 2" serew

6-32 nut

¥6 fiber shoulder washer
#6 lockwasher

#6 x /4" gpacer

#8 x 1-1/2" spacer

#8 solder lug

B.32 = 1/4" getsorew
#8 flat washer

PART PRICE  DESCRIPTION

No, Each

#10 Hardware

250-83 05 #10 x 1/2" sheet metal serew
250-54 Bl 10-32 x 5/8" screw

252-49 45 10-32 x 1-1/4" ¥nurled nut
253-19 .05 #10 flat washer

254-3 L5 #10 lockwasher

255-44 .10 #10 shoulder spacer

1/4" Control Hardware

252-39 05 1/4~32 nut

253-39 .05 1/4" flat washer
253-38 .09 1/4" spring washer
254-14 05 1/4" lockwasher

31/8" Control Hardware

2527 D5 3/8-32 nut
253-10 il 3/8'" flat washer
254_5 L5 3/8" lockwasher

The above prices apply only on purchases from
the Heath Company where shipmentistoa US54,
destinaticn, Add 10% {(minimum 25 cents) to the
price when ordering from an authorizedService
Center or Heathkit Flectronic Center to cover
local sales tax, postage and handling, Qutside
the U5 A, parts and service are available from
your local Heathkit source and will reflect addi-
tional trangportation, taxes, duties and rates of

exchange,
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SCHEMATIC OF THE
HEATHKIT®

75-METER S5B TRANSCEIVER

220K i )
ss0% 2 pas MODEL HW-12A
NOTES:
1. RESISTOR AND CAFPACITDR NUMBERS ARE IN THE FOLLODWING GROUPS:
1-% PARTS MOUNTED ON THE CIRCUIT BOARD NOT ASSOCIATED TO A TUBE STAGE.
10.149 PARTS MOUNTED ON THE CIRCWT BOARD,
005 200-299 PARTS ON THE CHASSIS,
“Tc ss 2 ALL RESISTORS ARE 1/2 WATT UNLESS MARKED QTHERWISE. RESISTOR VALUES
ARE IN QOHMS (K=F000, MEG—1,000,0001,
- 3. CAPACITOR VALUES LESS THAN 1 ARE IN itd, VALUES OF 1 AND ABOVE ARE
iN pf, UNLESS THEY ARE MARKED OTHERWI3E,
-, |{ =27
3 |( 4, RESISTORS ANWD CAPACITORS ARE NLWMWBERED ACCORDING TD THE ASSOCIATED
RF C a5 TUBRE:S EXAMPLES:
ATTH
25K A RESHSTOR e CAPACITOR
: Ff";.-—- FART OF TURBE f" s~ PART OF TUBE
. CIRCUIT v4 - CIRCUIT V14
_l.oos ATk R43 Ci14]
T i#aﬁ N _.THE NUMBER FOR THi5 .- THE NUMBER FOR THIS
cas PARTICULAR RESISTOR PARTICULAR CAPACITOR
5. REFER TC THE CHASSIS PROTOGRAPHS AND CIRCUIT EQARD X-RAY VIEWS FOR THE
- . PRYSIHCA. LOCATION OF PARTS.
&, 3EE FIGURES E-1, 8-2, 6-3, and 6-4 FOR RESISTANCE ANR VOLTAGE MEASUREMENTS.
— - . ]
_ T. <> DENQTES WIRE COLOR CODE OR CIRCUIT BOARD TERMINAL .
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