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RECEIVER
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CW Selectivity (With SBA-301-2 CW

‘B 'eiectiVityo-.00!0.00-.00.

Filter Installéd), e ccssssncnace

InPUt.-.o......o.o.o...

‘)Ut'p“t Impeda-nceo o 600600000
W
Power Output, ¢ ¢« ¢ ¢ s60esee
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TRANSMITTER

DC Power Input, s e o s 66660 ee

RF Power Outputggoooaoooo
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Eciiia'tor Feedthrough Or Mixer
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Transmit-Receive Operation., . . + &

CWSide-Tone....O.O.....

Unwanted Sideband Suppression, ,

»

S By

oaucts,

»

[

.

[

Emissions not possible or not recommended, ..

Less than 0,5 microvolt for 10 db signal-plus-
noise to noise ratio for SSB operation,

13 [ J ]

W

00 Hz minimum at 6 db down, 2,0 kHz maxi-
mum at 60 db down,

Low impedance for unbalanced coaxial input,

8 Q speaker, and high impedance headphone,
2 watts with less than 10% distortion,

e r
»rnal spurious signals below equivalent an-

SSB: (A%a emission) 180 watt P_E_P. (normal
voice: continuous duty cycle).

CW: (Al emission) 170 watts (50% duty cycle).

100 watts on 80 through 15 meters; 80 watts
on 10 meters (50 © nonreactive load),

45 db below rated output,

SSB: PTT or VOX,
CW: Provided by operating VOX from a keyed
tone, using grid-block keying,

neaq
in CW mode, Approximately 1000 cps tone,

50 db down from single-tone output,

55 db down from single-tone output at 1000
Hz reference,

~ A0 A Q1 A ) L L A TIALL .. L T
, Ad, A3, A3D, A4 UIrougn Ay, ruurougn » v,

P B 5V Y § FOURPASI

and PO through P9,
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Third Order Distortion, .

o @ 6 & 0.0 0 0606 000

RF CompreSSiOn (TALC*). R RN

Frequency Stability. , « + »

).V JUUE PIGHENY oV INY o WIOUPY Y-y
Modes Of Operation, « ¢ ¢ »

Visual Dial Accuracy, . . .

Electrical Dial Accuracy, .

Audio Frequency Response,

Phone Patch Impedance, . .

*Triple Action Level Control™
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30 db down from two-tone output,

10 db or greater at ,1 ma final grid current,

3.5 to 4,0; 7.0 to 7.3; 14,0 to 14,5; 21,0 to 21.5;
28,0 to 28.5; 28,5 to 29.0; 29,0 to 29.5; 29,5 t
30.0 (megahertz).

Less than 100 hertz per hour after 20 minutes
warmup from normal ambient conditions, Less
than 100 Hz for +10% line voltage variations,

[< 10 PIUR ' | .
Selectable upper or lower sideband (suppressed
carrier) and CW,

Within 200 Hz on all bands,

Within 400 Hz after calibration at nearest
100 kHz point,

8 & receiver out to phone patch; high imped-
ance phone patch -rp"t to transmitter,

Driver tum and Preselector.
Final tunmg.

Final loading,

Mic and CW Level control,

Meter sw1tch

RF Gain control,
Audio Gain control,
Filter switch,
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Tube Complement...........--...-o-

Carrxer Null (control and capacitor).
Meter Zero control,

CW tone volume,

Relative Power Adjust control,

OA2 Regulator (150 V),
6AU6 RF amplifier,
6AU6 1st receiver mixer,
6AUG6 Isolation amplifier,
6AUG ist IF ampuner.

6CB6 an transm1tter mixer,

6CL6 Driver,

6EA8 Speech Amplifier and cathode follower,
6EA8 1st transmitter mixer and crystal oscil-
iator,

6EAS 2nd

ERAQ (O

as
Ui i20 vy D1

lower,

12ATT7 VOX amplifier and calibrator oscillator,
12AU7 Sideband oscillator,

6146 Final amplifiers (2).

6 Germanium Di
sampling, and crysta
eration,

9 Silicon Diodes: ALC rectifiers, anti-trip recti-
fiers, and DC blocking,

1 Zener Diode: cathode bias,

Ralanced modulator, RF

s: wced modula 4
al

~=
calibrator harmonic gen



1924
2147

oo
Tags

Rear Apron ConnectionsS, ¢ eeeeecoeoooos o

Power RequiremeniS, ¢ o s oo ev0oooacoes

Cabinet Dimensions. ¢« e e s s e e 00000000 s0e
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Net WEighto--oonooooo.ooo.ooooooo.o

Equipment Used To Prepare
SpecificationSOOCOOOOQCO o 6 6 0 06 0 00

Power and accessory plug,
RF output,

Antenna switch,

Receiver Antenna,

700 to 850 voits at 250 ma with 1% maximum
ripple.

300 volts at 150 ma with ,05% maximum ripple,
-115 volts at 10 ma with .5% maximum ripple.
12 volts AC/DC at 4.76 amps,

Heath HN-31 "Cantenna,”
Heath SB-610 Monitor Scope,
Heath IM-11 VTVM,

ITAndl. TIMD_0O1 anhano

Iieatlull 11aJr—-oi VLAU L UPLIVAIT e

Hewlett_Packard Electronic Counter, Maodel
ewieti-acxarg ziecironic vounter, odael

Tektromx Oscilloscope, Model 581A,

Hewlett- Packard Signal Generator, Model 606A,

Panoramic Radio Products Inc., '"Panalyzor,"”
Model SB-12A,

L - — A
Boonton RF Voltmeter, Model 91-CA,
| g T P oy T2 idnl Valdenndnonn AM~An1 111
Uylld.bl.,dll ULB].LGJ. vyullllicuwos Py wiucl 111,

The Heath Company reserves the right todiscon-

tinue instruments and to change specifications at
any time without incurring any obligation to

incorporate new features in instruments pre-
viously sold,
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follow,
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Descr

ption,

e also in-

s Description to make the cir-

Mransmitter and receiver portions of the Block
.Jiagram, are identified in the Block Diagram by

dotted lines,

ot

w
5
1
é
=

WAFER NUMBER

[YVIL JEN VYL 7ol L EIAI Y
WITH SWITCH VIEWED

FROM FRONT PANEL.

F = FRONT SIDE

Ne warcen.
UF ¥WWAFER,

R = REAR SIDE
OF WAFER,

ber designations for the resistors,
laced in the follow-

eapacitors, coils, etc,, are p
ing groups:

0- 99 Parts on modulator circuit board,
100-199 Parts on IF circuit board,
200-299 Parts on bandpass circuit board,
300-399 Parts on audio circuit board,
400-499 Parts on RF-driver circuit board,
500-5589 Parts on crystal circuit board,
800_600 Parts on heterodyne oscillator cir-

cuit board.

700-799 Parts on driver grid circuit board,
800-899 Parts on driver plate circuit board,
900-999 Parts mounted on the chassis,
TRANSMITTER CIRCUITS
The chart in Figure 2-2 lists the various fre-
quencies that will be found throughout the trans-
mitter on eachband, The transmitted lower side-
band frequency of 3.895 MHz, modulated with a
1400 hertz audio tone, which is shownonthe first

line, will be used when tracing through the
transmitter circuits, The other frequencies re-
ferred to in this Circuit Description will aisobe
found on the first line,

1 CARRIER i
i OSCILLATOR i
RPAND (3393.6 kHz pius [LMO SIGNAL FRE- | HETERODYNE | TRANSMITTED |
4 1400 Hz mod- |FREQUENCY | QUENCY AT OSCILLATOR | SIGNAL
ulation), (BETWEEN BANDPASS FREQUENCY |FREQUENCY |
i CRYSTAL 5 AND 5.5) FILTER (CRYSTAL i
| FILTER (BETWEEN FIXED) i
| AND IF 8,395 AND i
| FREQUENCIES 8,895) i
m
[35t04 3.395 5,105 8.5 12,395 3.895
f71t07.5 3.395 5.3 8.695 15,895 7.2 i
Jl4to14,5 | 3.395 5.3 8.695 22,895 14,2 |
|21 to2L5 | 3.505 oo w1 |
l 40 10 40,0 Je 3O JeT VetV CEe T °
28,50 29 | 3,395 5.3 8,695 37,395 28,7 |
l29t0205 | 3395 5.3 8.695 37,895 29,2 i
= 29,5 t0 30 | 3.395 5.4 8,795 38,395 29,6 i
lAll frequencies are in MHz, l
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INPUT SIGNAL
(AMPLIFIED MICROPHONE
SIGNAL FROM ViA)

. Vi7a
VOX
w2 12A77
SENSITVITY VOX AMPLIFIER
2
Ront 1902 nara nase
R2/3 R2i4
L 500 PF 100K 100K

; TO TONE

AMPLIFIER V15B

TO RELAY
AMPLIFIER
VigB

T ozl

Figure 2-3

VOX Amplifier (Figure 2-3)

m. Mesneaem ~nZermas v | PPN
i

The audio signal from the microphone is coupled
through speech amplifier V1A and capacitor C9

v owr o

'[0 tne VUA bensnwuy COﬂII‘Ol. From the arm of

amplifier V17A. The signal is
amphﬁed in V17A It is then coupled through ca-
pacitor C211, rectified by diode D201, and
applied to relay amplifier V12B, which actuates

the transmit-receive relays,

In the PTT and Calibrate positions of the Function
switch, and in the CW position of the Mode
switch, the lead from the VOX Sensitivity control
to the grid of V17A is connected toground, This
keeps stray m1crop one signais from ac'tivating

4 YT —=ct I mam sl AT PRSP ¥
18 vuUA LlrUulL ]. lg .l' .I. 1 allu \JVV Upﬁl a.uuu
or during cadbration.

m <
:-o-
N
e
3
s @
(o)
sn
e
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N %

V12B is made to conduct for
eration by the VOX voltage at its grid, or by
the push-to-talk switch on the microphone
which shorts the cathode toground, (The cathode
of Vi2B is also snort ed to grouna Dy waIer 2F

Y s
pears at the grid f relay amphﬁer V12B. The
positive voltage at the grid causes the relay
amplifier to conduct, and the plate current
of V12B causes relays RL1 and RL2 to close
and place all circuits in the transmit mode of
operation,

Mo YAY L1 s 22 2o ikl T crcaaardon o bl oy
111€ VUAL JIULIU=111 L1LIE 1> auJ SLCU VY vdl yillg uic
discharce time for canacitor €212 with the VOX

A ALCRLA EC LALALY AULA VOAMPACALUL Nviviaw YYALAL viiC ¥ AL
Delay control
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TO MIC SOCKET

/
GRAY / TO MUTING
| 7 ] NETWORK AND
’ TR ANEMIT- RECEIVE Viaa
I THANDMIT-HRECLEIVE
------- - - -l RL2 RELAYS p1y
FROM c211 VIZB l [ ] A 13 RED =
VIZA ‘__'02 172 6EAR ] —-J\v O =84
. RELAY ! ! ! =
AMPLIFIER # | I 13+14 ’
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Anti-trip Circuit (Figure 2-5)

The anti-trip circuit is used inthe receive mode
of operation to keep the speaker signais from
activating relay amplifier V12B,

An audio signal is coupled through capacitor
C305 from audio power amplifier V14B to the
Anti-Trip control, This audio signal is then

coupled through isolation resistor R25 and recti-
fied by diodes D1 and D2, resulting in a negative
DC voltage across capacxtor C25 and remstor
negative vouage is men couple

tive voltage from the VOX
with no positive voltage at its rid relav amph-
fier V12B remains cut oif, and the relays

remain in the receive position,

TO RELAY COILS

vize ¢
172 6EAB
RELAY £
INPUT SIGNAL AMPLIFIER »~ |
FROM MICROPHONE . m R4
(THROUGH V1A  ———y 9 -
AND VI7A) A4
/ p2o: -
CZIJl -2
.2 vOX
| AL; DEL AY |
| S |

FROM RECEIVER

POWER AMPLIFIER
Vi4B
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CIRCUITS R4 PR
ANAN— B+ 300
BHONE wd ez | 4700
PATCH c9
Q 100k &9 - I
YL L VIA é"’ gl g To Yl
S =L e VT Y X = | Gricse,
—_L — —_r?n,_ AMPLIFIER Q é,":fg“ dl
3zk ﬂL‘\i ™ le _L_\
"'\ R93? el ===14G MIC 'cw' 5 A Ilru
(,_4 j 22K ' I t% TLever M€ | v——\.L_l
T ISl T LT e
X c3 1 R12 /3 MODULATOR
\ug =< /N T
| oy g | 4
' = = -
TO THE - - o .n.-.ces 1F
CATHI%DE OF AND BIAS SUPPLY
v
AND MODE 2F
e ctna A £
rigure -0
Speech Ampiifier And Cathode Foiiower Mode switch is in the Tune or CW position,
o= . .o A £\ bl I LY e YPATY 2 k00 Toes o T o WL
"' |gure &-0j catll e 1 LIUWUI vViD 15 Cul 011 Dy 4 Dias VOil-
ago that ie eimnlinad +n it frvam tha simatinn AF
apv CALEAL AW auyyl. Sw 3 WS AL AA Uirl wALC le\;l&vll A
The audio signal from the microphone is coupled bias voltage divider resistors R308 and R309,

y e Microphone input
socket to the grid of speech amplifier V1A,
Lug 2 of the Microphone input socket is returned
to ground through the push-to-talk switch on the

ol
o
=

peie
n

Capacitor C1, at the grid of V1A, limits the high
frequency response of this stage and passes to
ground any RF s1gnals present at this point
h amplified JiA
pled through

The setting of the Microphone Level control
determines the amount of modulation since it
adjusts the amount of speech s1gna] that is
couplea through cathode follower ViB io the
U’dl

Carrier Oscillator (Figure 2-7)

The carrier oscillator consists of two Colpitts

crysnal OSCII.latOI‘S.

These oscillators supply

tion. crystal Y1
serve as the USB (upper sideband) carrier
oscillator, and tube V16B with crystals Y2
(3393.6) and Y3 (3395,4 kHz) acts as the LSB
(lower sideband) and CW carrier oscillator,

wafer 1R of the Mode switch which connects
its plate circuit to B+. Wafer 2R of the Mode
switch connects the proper crystal to the grid
""" YZ for LSB operation and Y3 for

transmit operation,

is connected through part of relay RL1 to ei
V16A or V16B.
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. R7
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For receiving C)M.s;gnals lugs 9 and 1 of relay
RL1 place tube( V1 6B§md crystal Y1 inoperation,
For transmitting=CW, lugs 9 and 5 of relay

RL1 place tube V16B and Crystal Y3 in operation,

When receiving CW signals, the receiver is
automatically tuned 1 kHz below the incoming sig-
nal (this signal is zero beat against your trans-

ceiving frequency) by V16A and crystal Y1, which
are used as a BFO (beat frequency oscillator),
When transmitting, tube V16B and crystal Y3
cause the output signal of the Transceiver to be

at the same n'equency as the incoming signai
+h

41~
uic

from the cther station,

Balanced Modulator (Figure 2-8)

Diodes CR1, CR2, CR3, and CR4, are connected
in a ring type balanced modulator circuit, When
the audio signa'l from cathode follower V1B and

the RF signal from carrier oscillator Vi6 are
applied tothis balanced modulator, two additional
frequencies are prod"ced: one is equal to the sum
of the audio and carrier frequencies; and the

other is equal to the difference between them,
These sum and difference frequencies are the
upper and lower sidebands; and only these
upper and lower sideband signals appear at the
output of the balanced modulator circuit,

CATHODE

CARRIER
NULL
CONTROL
TI
/\ T tpn id’\"_“'j
emdd e\ 320 4] -
1 1 TO iSOLATION
AUDIO Iad 3 {I—( ) B
INPUT SIGNAL -~ I’\ :‘Jm‘m 13 | AMPLIFIER V2
FROM —_ o 1 3 H
1
L
[}

exntiin 7]

Ui
CAPACITOR

Figure 2-8
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vu I CARRIER
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7L L7
| Vs CARRIER
| 7 ghetiaton
i FROM VI§
s ssam D 0
rigure c-5
The 2392.8 kHz carrier oscillator gional ic an- Tanlatinm Amanlifing (Bl .a 2_10)
ve ToEvE & e WL ELASILL waADM SR AW Y _vivu P~ IIPIIIIUI v |9urc e=1vj
plied through capacitor C16 and across a bridge

circuit that consists of the Carrier Null control
resistors R15 and R17, and diodes CR1, CR2,
CR3 and CR4 of the modulator diode ring, See
Figure 2-9. The carrier signal is balanced out

oy the Carrier Null control and the Carrier
AL.11 Anian nid s, o~ hmwmem 2 s Avsbeaesd aional
ANUllL Ld.pd.bl.l.u.l, ov ulcll: 1S N0 oOul Lput Blélml
from this circuit (until an audio signal is

The audio signal that is coupled to diodes
CR1, CR2, CR3, and CR4 from cathode follower
V1B unbalances the modulator at an audio rate,

causing the sum and difference sideband fre-

guencies to appear at the output of balanced
mo..ulator transformer T1, Whenno audio signal
appears at the input, there is no output signal

frdm the balanced modulator 1rcu{t Capacitor
C15 is an RF bypass,

When the Mode switch is turned to the CW posi-
tion wafer 2F connects one Slde of the diode

ances the nulled circuit and the unbalance causes
an RF output signal to be produced at the sec-
ondary of balanced modulator transformer T1,

This s1gna1 is then coupled through capamtor
C22 to isolation amplifier V2, The secondary of
transformer T1 is tuned to the CW carrier fre-
quency,

Both the upper and lower sideband signals from
the balanced modulator circuit are coupled
through capacitor C22 to the cathode of isolation

mpnner VA V2 1solates the balanced modu-

idoo nAanan Trmanmadannn matahing n neweradal
VAT O PJ.U T4 AdlllIpJTuUaliv T lual.uuuxs L1iT Ui otal
filter, The gain of isolation amplifier V2 is

voltage that is connected to its grid circuit
through resistors R21 and R22, The complete
ALC circuit will be described later under the
heading ALC Circuit,

Whaon tnangmitbing tha Atbnid Af U9 ja noimlad
YV i1AT1L LA QLI ALIALLALLY 1] i \Jul-yul. Wi Vo Ao UUUNLGW
through capacitor C508 to the crystal filte Tn

1
the CW mode of operation, the gain of
controlled by the CW section of the Mic/CW
Level control, This control supplies a variable
negative bias to the grid of V2 through wafer
iR of the Mode switch and resistors R22 and R21,

B+ is supplied tothe screenof V2 in the transmit
mode only, through resistor R937 and coutacts
7 and 11 of relay RL2,
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Figure 2-10

Crystal Fiiter (Figure 2-11)

Crystal filter FL1 has a center frequency of 3395
kHz and a usable bandwidth of 2 1 kHz (3393 95

kHz to 339

her in the LSB mode of operation,

........... it _0ona N Yr
su Ule o
7 i

m frequencies \
and
aug
c

onta

(%)
(5

cy plus all the
0 to 2450 Hz), which
suieband intelligence, The carrier £ )| Y
self, as shown in Figure 2-11, is further reduced

20 db by the crystal filter. This attenuation plus

~
A

j=1

In the USB Mode, the filter passes only the dif-
ference frequencies (the 3396,5 kHz carrier
oscluator Irequency mmus the audlo frequenc1es

If the SBA-301-2 Accessory CW Crystal Filter
is installed, the signal also passes through it
when the Fiiter sw1tcn 1s in CW. The 400 Hz

‘W1l1 IIOI pass the

C
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MODE ]
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Tcw LMO/Crystal Oscillators (Figure 2-13)
’ $ & -bC . s s
L Micew An 8,5 MHz signal is required at the output of
first mixer tube V5A to produce the correct
output frequency on the 3,5 to4 MHz band, which
IF Amplifier (Figure 2-12) is being used in this Circuit Description., This
8.5 s1gna1 is obtained by mixing the 3.395 MHz
TID A 1202 mnce YT ncannlifina +ha aional mananivad TI 2 nnm md AL o meealAd L YE A weridbh bln AcniTlladae
1 AlNNpLILICL Vo LUPLILICD UIT Oliplidl 1 TuTlivou ir blg[ld.l L Ll gl IU OL V J Wil LT Udlliliatul
from crystal filter FL1_ The second IF amnli aional that ig annlicd tn itg nathnde from the Fren
tal filter FL1, The seco signal that is appliedtoits cathode fromthe Freq
fier, V4, is not used in transmit operation, IF control switch,
transformer T102, which is tuned to 3.395 mc, The Freq Control switch receives signals from
acts as t.he plate load flo:'hV:S. "lI‘]he qu.’;lt Ség{lfll the LMOQ (linear master oscillator), or from
from V3 is then couple rough capacitor C11 ervstal oseillator V5B. The LMO is a very
to the grld of first transmitter mixer stage V5A. J y

l'lZ trap is used to remove the second

il . Q QOE AITo ~innal
L1E O,0UU lViila Diplial,

'D

nal, When the Mode switch is inthe CW and Tune
positions, the gainof IF amplifier V3 is controlled
by a variable DC bias applied to its grid. This
bias voltage, which or1gmates at the arm of the

Jevxxr -«

Mic/CW Level control, is coupled to V3through
wranfan 1D AF 4ha MAAA n"“d-nl-\ A 4has A-"..I-. ) PTP [o]
WaALTLl 14V Ul LIIT 4V < DWLI—\,IJ d.l.lu LIV 5'-‘ .Luga o
and 12 of relay RL2,

Tho frant nanal matarn in tha AT.C) nacition ie
The front panel meter, in the ALC position, is
connected in a DC. bridge ween the screen

are explained separately on
Circuit Description,

stable variable oscillator that can be contin-
uously tuned linearly over a frequency range of
5 to 5.5 MHz, Crystal controlled Colpitts oscilffj
lator V5B may be switched into the circuit iff™
piace of the LMO for crystal controlied opera-

FE T o L Jp

uon (JI the Transceiver .

The Freq Control switch performs thefollowing
functions: In the LMO position, the signal is
connected from the LMO to first transmitter
i A i to first receiver mixer Vii, In
posmon the output of crystal
> fix Dt tl. a.uouxittc

In 1lock osition, the output of
crystal oscﬂlator V5B is connected to first
transmitter mixer V5A, and the LMO output is
connected to second receiver mixer VI12A,

The term Locked means that the transmitte
and receiver sections are controlled by a com
mon oscillator, This causes them to always be

locked on identical frequencies,

He
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fQ\
The term Unlocked means that the Transmitter
and receiver sections are controlled by sep- ——— INPUT SIGNAL ouTPUT
arate ogscillator thoir frosuencics matr FROM FIRST IF SIONAL D
adalc Ootinatll's allG ul€lirl rejuencies may VS5A AMPLIFIER V3 TRAISMSMITTER
differ, w2 SEAS BANDPASS MiXER
T FIRST
TRANSMITTER
. . . . MIXER
First Transmitter Mixer (Figure 2-14)
The 3.395 MHz IF signal at the grid, and the
5.106 MHz LMO signal (or crystal oscillator
signal) at the cathode, are mixed in first trans-
itter mixer tube V5A to produce sum and
~uifference frequencies, The 8,5 MHz sum of these
two signals is coupled from the plate of V5A
through bandpass filter T202 to second trans-
mitter mixer V6,
The Bandpass filter T202 is tuned to pass only —
those signal frequencies between 8,395 and 8,895 |
MHz; all other frequencies are attenuated, Only 10 FREQ 10 Vil TO Vi2a
the 8,5 MHz sum of the IF and LMO signais CONTROL SWITCH RECEIVER EE‘é‘:’g/":n
falls within this frequency range, so it only is R et o 70 RIDS oF  M™ER MIXe
passed on to the second mixer, c'"‘”'Tsyoam Ve ane w7
-
l'l-IL‘LSt trax_xsmltl:ir mixer V5A, second trans- R 63’
mitter i
0 ter “r‘mxer V6, angl drwer \‘f.7 are cut off B 1o recever
during the receive mode of operation by anega- I~ L T CUTOFF LINE
tive voltage that is applied totheir grids through %0/ _pc voLTace
diode D301 and resistor R301, This negative R source

Figure 2-14
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Figure 2-15 50 too =
il-ie'te'r'odyne QSciiiu'Or and Cathode Foiiower The frequency of the tuned plate circuit of
{Figure 2-15) second mixer V6 is the operating frequency.
A1l nthaoan frnasmionnicea awna ashantad +a onaimAd
AALR AL L 24 TUUCTIILVITDOD AL T DilvViI LTu WV El Vliiuvg
Heterodyne Oscillator V19A operates as a tuned- In this instance. the difference between the 8.5
plate crystal oscillator, The proper plate coil MHz input ﬁ_eqn:_d__cy and the 12.395 MHX; heter'-
for each band, L601 throug_h L608, is selec?ed odyne oscillator frequency res.ults in a second
by wafer 2F on the Band switch, The output sig- ) -

- e - L A 2 mixer outnut frequency of 3,805 MHz, This out-
nal from the plate of the oscillator 1s couplecl put sia‘nalris couvlled tJo the grid of driver stage
through cathode Iouower V19B to the cathode of 3 = - = g
SGCOﬁd ti‘a‘iS e S hd nar wanleree UL nen b b nndhnAA V7. o

I11 Cl IIIMC.I. VU aliu LU Ui caulvuc
of first receiver mixer V11, The correct oscil- M . . .
lator crystal for es r-h band is selected by wafer The 3,5 MHz plate tuning coil, L701, is connected™

are fundamental cuts, and the higher frequency
crystals operate on their third overtones,

A can be metered at TP

=
=
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&
' o,
n <
v O
—
=
n
o0
o
[e]
Ll
<I
;—u
(CD

The 85 MHz gional from

< v-v NAILL S2piial rom

mixer and bandpass f1lter is coupled to the grid
of second mixer tube V6, The 12,395 MHz output
from the heterodyne oscillator is coupled to the
cathode of V6, These signals are mixed in V6 to
produce the operating irequency,

1 the first transmitter

across the plate tuned circuit onall banas, aiong

R 4R fe___ 1 PO, DTSy, T [N SR S T Y e
Will ui€ i1Xed anda variapie wining capaciwors,
Band switch wafer 3F connects the correct
amount of inductance in parallel with L701 to

tune each band, except the 3
band, which uses coil L701 only.

Tuning capacitor C421B is connected across the

Driver (Figure 2-17)

Driver stage V7 amplifies the 3,895 MHz signal
from second transmitter mixer V6 to a level

that is sufficient to drive the final ar"phfier-i
-
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Figure 2-16
The 23,5 MHgz nlate tunine coil L1801 ig ¢ wafor AD anmnonta additisnnal anenaitomas 3
> YU SS2L4 PAQIT Twaidiig LU, UVi, 0 CULL- walitTl IAV LULILITCULDS aulitiVillal apacilitdalice 11l
nected across the plate tuned circuit on all parallel with tuning capacitor C422B for the
bands along with the fixed and variable tuning 80 meter (3.5 MHz), 40 meter (7 MHz), and 20

capacitors, A secondary (link) winding on L801 meter (14 MHz) bands
is used in the receive mode of operation to

couple the received signal into the Transceiver, Neutralization of V7 is accomplished by feeding
a poruon of the plate signal back to the grld

an wi througi "neutralizing wire’ capacitor to the
amount of inductance in nlate tinmad aivnenit oFf tho aonnnd tnonamiiddose
AAA T vmaBT /A SAAVIVALS LEARAN N AAA prace LULITuU WAl LuUuiL UL UIT OTULUILIU LWl Aalidlilitlel
tune each and, except mixer,
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Final Amplifiers (Flgure 2-18)
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tubes througl
and choke L903 Th bias 11m1ts zero- signal
plate current, B+ is removed from the screen
grids under receive conditions, by lugs 7 and 11
of relay RL2 to reduce the plate current to

LT

zero and cut off the tubes. RF driving voltag
+
t

is developed across RF choke L903, Pla
voltage is shunt fed through RF choke L901,

For the LSB and USB modes of operation, the
peak driving voltage is controlled by the Mic-
rophone level control (in the grid circuit of
V1B) and the limiting action of the ALC (auto-
matic level control) voltage, This ALC voita,
is fed back to isolation amplifier V2 an
1ra

er vo,

h:j (o]

]
AT
u 1

=]
=1
k=]
P
E
=t

The output signal from V8 and V9 is coupled
through RF parasitic chokes 1L.904 and 1.902 and
through capacitor C915 to the final tumng ca-
pac1tor C925 and plate tank cous L905

Wafer 5R of the Band switch connects the proper
portion of the plate tank c011 in the circuit for

each band by shorting out the unused section,
Wafer 5R also selects the proper combination
of final tank tuning and loading capacitors for

each band,
Neutralization of the final amplifier is accomp-
lished by feeding a portion of the plate signal
back to the grid through neutraiizing capacitors

Mone L VSUCIE pp

C9i3 and C9i4, and across C801 in a bridge

circuit,

The output signal from the final tank coil is
coupled through lugs 8 and 12 of relay RL1
to the RF Out socket, The antenna switch
allows separate transmit and receive antenna
circuits to be used, so the Rec Ant socket can

3 P S, P w7 Lons sscen wxedith
be connected to an external relay for use wid
linear amplifiers that donothavebuilt-inantenna
switchine

witching,

rectified, £ d fe to ir
stages to adj ust the1r gain automatlcallv. as
needed, ALC voltage assures maximum trans-
mitter output without overloading,

oy
-+
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Ity
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e
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o
Q
o
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voice peaks to be flat- topped bv compress é
the speech waveform, The triple action of this
circuit is described below in paragraphs 1, 2
and 3,

tive into grid current will develop bursts o
voltage across resistor R916, This forms
an audio-frequency AC that is coupled
through capacitor C911 to voltage doubler
rectifiers D902 and D903, The rectified

negative output voitage goes to the ALC iine,

peaks produce a varying voltage which is
coupled through capacitor C908 to rectifiers
D902 and D903, This second voltage source
produces additional ALC voltage,

3. The ALC voltage that is obtainedfrom an ex-!
ternal linear power amplifier canbe applied

~ B U LY L

AT /M R
ALCU COMIECOr w r

sourc

> e
ol thus holdmsz down the drive in the
Transceiver for best operation,

('D

The rectified voltage from diode D903 is applied

to an RC network consmung of resistors R914

. P | n1 e mamal s mfhae o e 5
and R§15, and capacitors C$31 and €832, This
network filters the DC bias voltage, and allows
it to build up quickly and decay slowly.
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the grid of 1so1a

tha ~rvhnead
WIT Uuilpueg,

to the final amplif

also coupled th;oueh lue‘s
and 12 of relay RL2 to IF amplifier V3,

ALC voltage is not developed for CW operation,
Adjustable bias from the M1c/ CW Level control

oS used instead,

Tha +ona aaeillatan ainanit V1E gononatos a
EX iy LAV, ¥ 1w Uouvilialuva LVF ¥4 LULL’ v LU, Bcllcl atTp a
1000 Hz audio gignal that is used for CW op-

A 1 (9]
eration only, This tone is inserted into the VOX
circuit to turn on the transmitter, It is also
coupled to the receiver audio amplifier so the
operator can monitor his transmitted signal,

GRAY

Tone oscillator Vi5A 'is furned on when its
PR TRpigE D PPy R i IIE S SV, SO Y ey
Cauloue 1y Culnecteu w grounu uuirouglili walcl
28 of the Mode awite The outnut freocuency of
&2 Ui uif va0uco D"Il\tll. 408 CULPUl ai'CQuiiily Ui
V15A is determin by he p 1ase- ehif net-

the plate of V15A the 1000 Hz tone is coupled
through capacitor C315 and resistor R329 tothe
grid of tone amplifier V15B.

one amplifier Vi5B is normally cut off by a
amm i el dlhad T mnaTI A b I e A faunsan o
ucgau T lad Llai 1> a4 pll. U W0 I giiuiiviil uic
fimetion of recictore R311 and R212. When the
junction of resistors R311 and R312, When the
CW key is closed, this cut-off bias is removed
(resistor R311 is shorted out through Mode
switch wafer 1F and the key), and V15B con-
ducts,

ToVos mcee AL . __ T4 ~0 %Xr4 e 4L, AANA o b o T
L roi uie plate L V1D, Ut 1UUU CpPS wie 1S5
coupled tc the CW Tone Vclume control, and

and remstor R328 to the grid of VOX amplifier
V17A, where it causes the transmitter to be
turned on,
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CW Operation

When the Mode switch is turned to the CW posi-
tion, the following circuit changes occur:

-

i, <Cathode folic
m of

2, CW crystal Y3 is connected to the grid of
carrier oscillator V16B,

1Y

5. The drive to the final amplifiers is con-

IC/CW

Level control, which adjusts the bias of
isolation amplifier V2 and IF amplifier V3,

6. Cut off bias is applied to the grids of
transmitter mixers V5A and V6, and to the
grid of driver amplifier V7, through Mode
switch wafer 1F and diode D904,

VOX Delay control,

ErErad

At the same time, the key shorts out the cut-off
bias that is applied to the transmitter mixer
stages and to the driver amplifier stage, allow-
ing them to conduct and place the transmitter
on the air,

The RF output signal from CW carrier oscillator
V16B is coupled to the balanced modulator stage,

The unbalanced condition of this stage causes
the RF signal to be coupled through transformer
T1 to isolation amplifier V2, From V2, the signal
proceeds through the transmitter in the same

manner as the LSB and USB signais,

Figure 2-20 shows the position and assigns an
identifying number to each of the relay sectior fi
on the main schematic, The numbers will bd¥
used in the following paragraphs to explain how
each section is used,

1 Thi

1, This s n applies B+ voltage T-
rect half of carrier oscillator tube V18
in the Tune and CW positions of the Mode
switch,

2, This section is connected to the power plug
for external use with linear amplifiers and
other devices, The contacts have a rating

-~ 2N a2 ~d 1107 XrAM ~ma QN Tr TN
of 3 AMpPEresS at ai1i VAL O oU Vv U,

3. These contacts apply B+ voltage to th
screens of V2, V7, V8, and V9 in the
transmit mode, and to the screen of V4,
V10 and V11 in the receive mode of op-

eration,

ode
stages V5A, V6, and V7,
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RELAY POSITIONS

6. This section applies +150 V B+ voltage
through the Freq Control switch to either
the LMO or crystal oscillator V5B,

7 8 Thege anntanta gwitoh the antenna hetw n
{,&, 11ege contacis swiich ihe antenna pet X
the receive and transmit circuits

.hen the Transceiver is in the transmit mode,
a large negative bias (approximately -90 volts)
is applied through the RF Gain control and diode

e

mixer V12A, second IF ampl

V10 to keep the transmitter signal at the

Aerlernas aTmda Losma . mmas e YT1MA b mmeslaamnd e
ulivelr plalwc 11011 Dauﬂlllg ViU LU CuIllvuCL 11
lavrocae valtaoa neoalre (If thica havmmoneg anilag
aarge voalage peass, a1 Ulls nappels, Spikes
will annear at the neak f the envelone on the
will appear t e p €8 01 )4

transmitted signal.)

First audio amplifier V14B is cut off by the
bias voltage to quiet the receiver audio stages
when LSB or USB signals are being trans-
mitted, A negative pulse is also applied to the

ovrid Af V1AA A nit it ~AFF hafave tho ralav aon

grill 01 Cut it Oix OCifre ule réiay Con-

¥ AL LU
tacts close, This is done so the switchine
tacits close, 1his 18 dAone the switching

transients, which cause a "popping" sound,
will not be heard in the speaker,

The negative pulse that is applied to V14B
is formed by the sudden voltage change that

occurs at the p1a e of relay ampnner VizB
whoan that 3 o e tho VOV Aalnnd 1

atnga ia frimead ~
WII€Il tal Stage is wurned on oy uie vuUa Circuit,
This nulge ig shaned bv 3 network that con-
inis pulse 1s shaped Dy a network that con

sists of resistors R337, R338, R339, and R340
and capacitors C320, C321, 0322, and C323,
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~— m
1 BarnD RECEIVED | HETERODYNE | SIGNAL 2ND RECEIVER |LMO FREQUENCY|
| SIGNAL OSCILLATOR |FREQUENCY |MIXER, (BETWEEN 5 AND |
i FREQUENCY | FREQUENCY |AT BANDPASS |CRYSTAL 5.5) |
I (CRYSTAL) FILTER FILTER |
i (BETWEEN [AND IF I
8,395 AND FREQUENCIES
I 8.895) I
I 35¢t04 3,895 12,395 8.5 3.395 5,105 |
| 7to.5 7.2 15,895 8.695 3.395 5.3 |
| 14t0o14,5| 142 22,895 8.695 3.395 5.3 i
| 21to21.5] 213 29,895 8,595 3.395 5.2 ]
I 28 to 28,5 28,1 36,895 8.795 3.395 5.4 I
28,5 to 29]  28.7 37,395 8,695 3,395 5.3
I 29 to 20.5| 29.2 37.895 8.695 3,395 5.3 |
I 20.5to 301 29,6 38,395 8.795 3,395 5.4 d
I All frequencies in Miz, II
Figure 2-21

RECEIVER CIRCUITS

NOTE: Figure 2-21 shows the various frequen-
cies that will be found throughout the Trans-
ceiver on the different bands, A received sig-

nai (iower sideband) frequency of 3.895 MiHz,
chmeien  man dlen £2eadh V2 of A~ ol 211 B
DU wWIl 11 UIE 11U ILIE Ul e Clle .l'l., Will pe
nead when tracina throno tha rancivor onir_
used when tracing through the receiver cir
cuits, The other associated frequencies used
in this Description are also shown on the first
line,

F Amnlifiar [(Ficiwva 2.2 fold_ it fraom
RF Amplifier (Figure 2-22, fold-out from
Page 138)
The 3,805 MHz input gignal from the antenna is

coupled through lugs 3 and 11 of the antenna
relay (RL1) to the link winding of coil 1801,
The secondary of L801, part of the Driver
Preselector capacitor, and the other compo-
nents in the driver plate tank circuit, are also

o AL

used as the input tuned circuit for R.l.' ampii-
fior VIO Bwram T.001 tha qionnl ia naimlad
AACTL ¥ AU, A A UILLI HUUL, wWwic alsum 0 DUUHLCM
through capacitor C408 to the grid of V10,
ek cmmmBeon el 2 e 2 mmmanadIfS .1 S XTI PR |
ine receivea signal is amplifiea in V1i0, and
than animlad thratich nananitar 410 tA fivat
CAACAL \/U“HIU\A il \Jusll \J“P“\/ILUL XA W AAL WL
receiver mixer V11, The plate tuned circuit of
V10 consists of coil L701, part of the Driver

Preselector capacitor, and the other components
of the second transmitter mixer plate tank cir-
cuit,

The gain of RF amplifier V10 and first receiver
mixer V11 are controlled by the AVC voltage,
and an adjustable negative bias thatis coupledto
their grids from the RF Gain control,

First and Second Receiver Mixers (Figure 2-23)
The amplified 3,895 MHz signal from RF ampli-
fier V10 1s coupled through capacitor C419 to
receiver mixer, At

3 40 oArm AfYY

d 12,395 Miz

in V11 and coupled with the sum and difference
frequencies to the bandpass filter,

The bandpass filter, which passes only the fre-
quencies between 8 395 and 8.895 MHz, allows
the 8,5 MHz difference frequency to pass onfrom_

V11 to the grid of second mixer tube VlZA.
A 5,105 MHz signal is coupled from either the

LMO or crystal oscillator ﬁVSB, th;'euggh the
Freq Control switch to the cathode of V12A,
The 8.5 MHz signal atthe gridand the 5,105 MHz

s1gnal at the cathode are then mixed together

in tube V1iZA and the 3,395 MHz difference
Funanniinnmner 1a nntelad dhunarich Averadnl £2144.. LT 1
L cqucuuy AD LuUuUupiTuUu ullUusll i ybl. 4 11ILCL I~ Lk
to the IF amnlifiers
to the TF amplifiers,
The Filter switch selects either crystal filter
FL1 for SSB use or FL2 for CW use, Crystal
L2UL oo T 4 Py S AL & nl e . _N___® N41 ~4d =____a1 N 1
11ILEr 1l Sels e 1 Da1na aul 4t JUSI Lol
r wida (caan Bicvima 9 11 Am Daass 191 Ml
AMIL WAUT \BTUT LiIBULIT =1l Ull apT 10l1l)e 21D
narrow, steep sgided passband permits good

1ect1v1tv for SSB reception in crowded ama-

teur bands, Crystal filter FL2 can be switched

in for CW reception, FL2 sets the IF bandwidth

at just 400 Hz wide, This narrow bandwidth is
good for CW reception only, da
-



Page 141
o —

o 'F AM PLIFIER
R
2ooo
t fes] INPUT
T FROM RE
= Vi AMPLIFIER
6AU6
FIRST é ra0s |
RECEIVER 100K _ce/i9
-~ MIXER PA oF

L T0
= HETERODYNE
OSCILLATOR |

[ S Yo 4

205 02 ~ Vi2A % cers 2 3 peos
33°K§ = / i\\l 172 6EAB ~— ] S Té 470K
3 SECON .02 <
R204 9
l T 330 P2 I “— e
o208 £, ]
[ : lezos _lc22s
c204 R223 L lceu }nzz: Toz Toz
330 220K -
oz T e S poze towmwoor| L L
| SE— AN & CRYSTAL — f—d
= = 100 OSCILLATOR
L FROM Ra12 oo
AVC —>T—/\N\,—‘>—> OF
TO GROUND [e4] CIRCUIT cess 100K vio
THROUGH LUGS

2 AND IO OF -+-— +00
RELAY RL2

(c

Fiaure 2-23
gure 2-23
iF Amplifiers (Figure 2-24) IF transformer T103 to the product detector,
Vi3C, The same signal is also coupled tnrougn
The sirnal from corvstal! filter PT1 ic connled A miba: 140 4 Al Vb A8 AXTO PR
AT Sagliaa LU CIySwda ILEN L L 1S COupied Capacitor Ullis 10 ule pilate 01 AVU TEC l.Ll.lb'l
thr ough ¢ anacitor C101 to first IF amnlifier V8 VIR, Sinmnly voltace for the serconof TR amnlil
ap 01 to firg amplifier V3, V13B. Supply voltage for the screen of IF ampli
The amplified signal from V3 is coupled to two fier V4 is switchedthroughlugs 3and11 of relay
places: to the grid of V5A, which is cut off in RL2.

receive operation; and to second IF amplifier

V4 through IF transformer T102, AVC voltage is supplied to the grid of V4 by

the AVC line, AVC voltage is switched to the
uirougi grid of V3 through lugs 4 and 12 of relay RL2,

l/a) P OUTPUT SIGNALS
l(——I——-» TO V8A (CUT OFF)
TO A TO PRODUCT

va RECTIFIER VI3B DETECTOR VI3C

wa
\A S
6AU6

FiRST iF I
AMPLIFI
tren Saue

— N s
INPUT clor — _( -:-—x:)—ﬁ
SIGNAL oot ™ —
FROM CRYSTAL '! H_M—I 5
FILTER FL! S

o mn Aip
6.8 MHZ 6AUG

TRAP SECOND IF crz
AMPLIFIER ——__

s\t
-
O————e3
il
4
I
4
1l
}
]
Hych:
-9
]
- L
T, 8
Ig ¥
|
|
2

%

-~

8!
F

|
b e T T g ,
nvs o el 3 -
2000 1COK é e [ = L gems ! ruzg 1% I S o
=3 : W T T e 220
-~ ] T = | 200 2 —croe $ 3 !Clelg R4 _Y
RIS (=] —
l__‘P—L'Vvv-QOé”ETEF‘ ”’ogé T L__j = 5'000 c115 |
éﬁ/ae c102 gﬁma g 150 l ]ZERG vocf - l'é ;OOI e { = |
100K —T= 100K #1035 S - El__s‘ 116 |
005 47 RIIO —_— —r
v 3o _.L_ I.o2 T2 | I
To AvC l | ! = = = I = =
THROUGH LUGS _L‘ —l: —_]__—
12 AND 4 OF I y - | B v ‘
RELAY RL2 To 5 r=ol
| METER METER LB [e+]
s swiTcH lswitcH
TO Bt b
THROUGH

LUGS 3 AND 11
OF RELAY RL2




AVE TOV3
~ 4
A
~12 AVC TO V4
/1/_).—‘ R416
.0 VAA
 3aM  ——
R4I5
$h
DIOI ]
gmz: jcrea N
OM T2 inPuT
- 22 gieNaL
= =  FROM Va4
VI3A  § o
VI obNGo |°°
ve
~ Lpr | VI3B

V3 6BNB

e AN I Nl IT

VMMV vio AND viI
v—oO peos| ce13
oL h 4 T
. = 4
(__Q,:.__.‘ =
100 K
iRF
GAIN
-pc .
Fiaura 2_98
Figure 2-20

AVC Circuit (Figure 2-25)

The negative bias at the control grids determines
the amount of amplification that will be obtained
from RF amplnler V10, first receiver mixer

>
H
)

A
N
>

xr4 a =} - PR, | A . T Lo -
vil, ana iF a.mpnn 'S Vvo ana v4, 1Nne e oidas
£on l-l-\nnn ataocna anmag fynarm tha fAallawing fwn
auva UuIToOT ELI‘LSUD CULLITR 11 Vlll WiT LJiAUWALIE WU
s01 |rg9 om the -DC voltage at the arm of h_g

These two voltage sources are connected to
diodes D101 and D905, which act as a diode
gate. This diode gate permits either voltage
to control the gain (of V10, V11, etc.) without
interacting with each other.

Twrmrer i aomlead 4hhn el —omlhm e T o 1_.%
41U WIS pPULLIEL,  UlE vias volldge 1S coupied
throuch regigtor R412 tn the orids of V10 and
aaa HUpii A TDaouvs AVELM WU WG 5& AV VA ¥V AWV Aallu
V11, and through resistor R415 to the grids

of V3 and V4. Voltage divider resistors R415
and R416 cause only one half of the total
bias voltage to be coupled to the grids of IF
amplifiers V3 and V4,

e ——
VC voltace ig gbtained by counline nart of the
-a vvamsh AW UNLCLRIIV WA W DUUPLLIAB P“l‘- Vi wiv
IF signal throt canacitor C112 to AVC diodes

tive DC voltage at pin 1 of V13A that is prvo-
portional to the signal strength, This negative
developed across resistors R124

and capacnors Cii0 and Ciz24, Ca-
OA Alcamoonc = &
oz ¥

i S mae M1 Pas N P S § - Aln i mnem Ve —anTd

patllul v Cllal gt‘:b YuiLhsly uie p dl VOUIL=
ace g0 the VC will reaenond ouniclkldv to lreon
age S0 ne AVU Wwill responG QUICKly IC Xeep
large signals from being distorted in V3, V4,

V10 and V11, Capacitor C110 charges more
slowly, and causes the AVC voltage to be pro-
portional to the average signal level of the re-
ceived signal, This produces a fast-attack,

A wvoy

slow-reiease AVC characteristic,

An incomine sgional hat nroduceg a nocativilh
aAn wcoming signail Wnal produces a negaty
AVC voltage that is sgignificantly higher thaft

the bias voltage from the RF Gain control caus-
es the pain of V10, Vi1, V3, and V4 tobe
reduced, This keeps the output of the RF and IF
amplifier stages at a nearly constant level
uespn:e wide amputuae cnanges m the received

Dundiumt Natambac (Eiaiea 9 2L
F POGUCT UeteClor (rigure 2-20)
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Figure 2-26

The 3.395 MHz signal from IF amplifier V4 is
coupled to the grid of product detector tube
120" A4 4 goran diaa PP

A0\ g 4£3L LI Salllc Liiug, LI Sigllal 11011 Calr-

o the cathode of

i Cauwuiud U

ower sideband, or
Hz for the um)er sideband), These two
signals are then mixed together in V13C, re-

sulting in an audio output signal which is the

;—lr'P
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difference frequency between these two signals,
PCapacitors C119 and C121, and resistor R119

are connected in a filter netwo k that bypasses
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of signal that will be coupled through capac-
itor C308 to the grid of audio amplifier V14A,
The audio signal is amplified in V14A and then

_V14B as negative feedback for less distortion,

“Three outputs are provided by the secondary of
transformer T301: a headphone output, a 600 £
output, and an 8 @ speaker output Audio > power
to the 8 Q speaker jack is rated at 2 watts

Llumlllulll.

-

An audio signal is also supplied to the anti-
trip network from the plate of V14B,

CRYSTAL CALIBRATOR (Figure 2-28)

cathode of V17B is grounded, and an accurate

100 kHz signal is connected through capacitor
and dmde CR201 to the antenna input of
i The harmonics of this signai are

i aticm ahanl
dial calibration CNECKS,

) =
)

n
o
[«]
ﬂ:l
<\
]
g

.

Calibrate Crystal capacitor C220 may be ad-
justed to set the crystal calibrator to exactly
100 kHz using some standard such as WWV,

The Calibrate position of the Function switch
also connects the grid of VOX amplifier V17A
to ground to avoid accidental energizing of the
transmitter when using the crystal calibrator,

r_l R2I7
L8y i 2o 1
150K
l RORHZ| 219 |czm
,Yl 7B | T 100PF [S0PF
72 12AT7 I
100KHZ CRYSTAL I I — %

T
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FUNCTION
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OO O é
;:)'—-;-(:’7\/ R218
/  GRAY-WHT SM
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1!}——

TO RECEIVER £
INPUT CIRCUIT I

Figure 2-28



For the transmitting mode of operation, there
are five different settings of the Meter switch:
final Grid current, final Plate current, ALC

voxtage Relative Power output, and High Voit-
PR Al AT £ o FhZ o 2 AL o i mZee oo lY
apc, l]. Ul AL puﬂlll 1, 1I1 uie rece € 1iouce,
the meter operates ag an S-Meter
U meler gperaies as an o-hieler,

To measure the grid current for final ampli-
fiers V8 and V9, the meter is shunted across
resistor R916 in the grid circuit of these tubes,

The meter will then read from 0 to 1 ma of

To eaaure final amnlifier nlate ourrent the
10 measure 1nal ampilifier plate current, the
et is cor nected between the cs thodes the

resistors., Plate current can then be read on the
0 to 500 ma range of the meter,

ceives a signal, the resultir_lg current fluctu-
ations in the cathode are indicated onthe meter,
Since the ALC voltage at the grid controls

-rn PYEE $ 759

V3, the cathode current of V3

. PR vy dbhn AT M 14
Ui alivll U.I. Ui e

For Relative Power meagsurement

Q
~y
tion of the transmitter output signal is developed

across resistor R912, rect1ﬁed by diode CR901
and filtered by capacitor C933, The resulting DC

voltage, is then indicated by the meter, The
Relative Power Sensitivity control allows the
operator to set his full power output indication
at a convenient meter reading,

The high voltage is brought down to a measure-
able level by a precision multiplier resistor,
R921, 0-1000 volts can be read on the 0-10
scale 01 tne meter. t{es1stor R922 keeps the

- <esde v

evel when the

> o+
<I

When the Transceiver is in the receive condi-
tion, and the Meter switch is at ALC, the meter
indicates ‘'the relative strength of the received
signal in S-units, The circuit operates just as
it does when it measures ALC voltage except

an 2 ra s TP T

that the current in V3 is now controilied by the
AV wrnltamn ob thao mnid ~AF U2
I AAY VU]L“SC al Lo Bl AUl UL VU,

The Meter Zero control is adjusted for a zero
indication on the meter with the antenna dis-
connected and RF Gain control at the full clock-
wise position, The decrease inplate current (due
to a 1arger AVL voltage ) that occurs when a s1gna1
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CIRCUIT BOARD X-RAY VIEWS
(VIEWED FROM FOIL SIDE)

BANDPASS CIRCUIT BOARD
#85-129-2

CRYSTAL CIRCUIT BOARD
#85-132-1

HETERODYNE OSCILLATOR CIRCUIT BOARD
#85-133-1
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RF-DRIVER CIRCUIT BOARD
#85-131-1

DRIVER GRID CIRCUIT BOARD
#85-133-2

\
THIS RESISTOR LOCATED
ON SWITCH WAFER.

DRIVER PLATE CIRCUIT BOARD
#85-133-3
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17
C18 AND C22 MOUNTED
ON FOIL SIDE

MODULATOR CIRCUIT BOARD
#85-127-1

IF CIRCUIT BOARD
#85-128-2
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AUDIO CIRCUIT BOARD
#85-130-1

BANDPASS OUTPUT
5-5.5 MHZ

I

—

FREQ. FiL- B+
SHIFT
BIAS

LMO SCHEMATIC )



SCHEMATIC OF THE

HEATHKIT®
558 TRANSCEIVER
MODEL SB-101
ETC., HAVE BEEN 7. [ INDICATES HOGKUP WIRE NOT I THE HARNESS.
& | ) INDICATES COLOR CODE OF COAXIAL CABLE.

% ALL RELAY CONTACTS SHOWN I RECEIVE POSTION,
10, DICOE SYMDOLS ARE AS FOLLOWS:  —3-FOR

ALL - - %
12 Ll  EJ
z ML 3 L
o .
3. REFER TO THE K- RAY AND CHASSIS VIEWS FOR PHYSICAL LOCATION OF FARTS.
4 3R T m'# mﬂm‘m"“ "y IP':l"‘“ REMITANCE
FRONT PANEL WAFER NUMBER. F = FRONT OF THE WAFER.
.1 ALL SWITCHES 4RIE. W4 THE FUMTION INDICATED BY THE KOS FOINTERS. NAME OF WITH THE JWITEH R REAR 3% OF THE WAPER,
Switen, VIEWED FRom THE

& ARROW |V INDICATES CLOCKWISE ROTATION OF KKOS (WIEWED FROM KNOS ENDL. FRONT FANEL,
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REPLACEMENT PARTS PRICE LIST
Circuit Board Parts PART PRICE DESCRIPTION
No. Each
PART PRICE DESCRIPTION
No., Each i Mica (cont'd.)
20-97 15 50 pf
RESISTORS 20-102 15 100 pf
20-105 20 180 pf
1/2 Watt 20-107 40 680 pf
1-83 15 56 Q
1-3 10 1009 Disc
1-111 10 150 Q
1-45 10 220Q 21-178 10  5pf
1-4 10 330 21-13 .10 500 pf
1-6 10 470Q 2i-14 A0 001 pfd
i-9 10 1000 © 21-27 A0 005 pfd
1-90 A0 2000 Q 21-16 J0 01 pfd
1-14 .10 3300 Q 21-31 .10 .02 pfd
1-16 10 4700 @
1-20 .10 10 KQ Other Copacitors
1-22 10 22 KQ 25-115 .45 10 pfd electrolytic
1-24 .10 33 K@ 25-135 S5 20 pfd tubular electrolytic
1-25 .10 47 KQ 26-94 i.85 i3 pf differential
1-26 10 100 K& 26-122 409 2:654,95 2-section variable
1-27 A0 150 KQ 27-34 .26 .2 pfd resin
1-29 J10 220 KO 217-19 1,50 1 pfd tubular
1-31 .10 330 KQ 31-36 .85 8-50 pf trimmer
1-33 10 470 K
1-34 .10 680 KQ
1-35 .10 1 megohm
1-36 10 i.5 megohm
1-37 10 2.2 megohm COILS
1-38 10 3.3 megohm
1-40 10 10 megohm 40-484 .15 36 ph
e 40-487 .20 300 ph
. 40-687 50  14/21 MHz
11:2:1 ;;3 22"&? 40-693 .80 28 MHz
40-688 50 29 MHz
- a e 40-692 .80 29,5 MHz
r Watt 40-685 .65 3,5 MHz
3-15-7 .15 1000 © 40-689 .95  3,5/7 MHz
3-16-7 .15 25000 t0.691 .95  26.5/20 MHz
CAPACITORS
Mica TRANSFORMERS
20-130 .15 i2 pf 52-65 5,90 8.4-8,9 MHz bandpass
20-77 A5 24pf 52-73 1,35 3,305 MHz IF
20-96 15 36 pf 52-79 .80 3,395 MHz
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No, Each No, Each
DIODES Miscellaneous (cont'd.)
346-1 .05/ft Small sleeving
56-25 3.00  Zener, 15V, 1 W (1IN4166A)  434-74 .15  Crystal socket
56-26-1 .35 1N191 germanium 434-129 .15 7-pin tube socket
57-27 .60 Silicon 750 ma 500 PIV 434-130 .15 9-pin tube socket
490-5 .05 Nut starter
CONTROLS 331-6 .10  Solder
595-840 2.00 Manual
10-147 75 200 Q
10-149 .60 500 KQ
SWITCHES
Chacecic Dante
WwWililtiooly | &Kl W o
63-396 .90  Rotary wafer
@83 397 .85  Rotary wafer PART PRICE DESCRIPTION
v No. Each
CRYSTALS
RESISTORS
404-43 5.00 100 kHz
404-205 5,00 3393,6 kHz /2 Watt
404-215 4,50 3395.4 kHz i-41 .10 JURY
404-208 5,00 3396,4 kHz 1-83 15 56 Q
404-207 4,35 12,395 MHz 1-3 A0 100Q
404-208 4,35 15,895 MHz- 1-4 .10 330 @
404-209 4,35 22,895 MHz 1-96 .10 750 Q
404-210 4,35 29,895 MHz 1-9 .10 1000 ©
404-211 4,35 36,895 MHz 1-90 .10 2000 @
404-212 4,35 37,395 MHz 1-16 .10 4700 ©
404-213 4.35 37.865 MHz i-20 .10 i0 K&
404-214 4,35 38,395 MHz 1-22 A0 22 KQ
1-25 10 47 KQ
CIRCUIT BOARDS 1-35 -10 1 megohm
1-37 .10 2.2 megohm
PV .y e 1-38 .10 3.3 megohm
.—1:. -1 2.15 Modulator
®o-128-2 1,55 IF -
85-120-2 2.00  Bandpass Precision (1/2 Watt) :
85-130-1 1.70  Audio 2-76 -25 500 K2 1%
85-131-2 2.10 RF-driver A A e ——
85-132-1 .85 Crystal CAFALITURS
§5-}§§-1 .85 Heterodyne oscillator Mirn
85-133-2 .85 Driver grid bt
85-133-3 .85 Driver giate 20-130 15 12 pf
20-77 .15 24 pf
MISCEL L ANE OUS 20-102 .15 100 pf
_______ el 20-105 20 180 pf
45-51 25 15 ph choke
84-22 .60 P.E.C. (printed electronic Disc
circuit) 21-14 .10 001 pfd
250-133 .05 3-48 x 7/16" screw 21-27 .10 .005 ufd
252-1 .05 3-48 nut 21-44 .15 005 pid 1.6 KV
254-7 .05 #3 lockwasher 21-18 40 .01 ufd
344-50 .05/ft Black hookup wire 21-31 a0 02 ufd
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each
Other Capacitors TERMINAL STRIPS
26-24 2.20 20 pf variable o ) o o
26-77 5.00 250 pf variable ‘ff}-?g .}9 -f-}ug miniature
26-109 1.95 2-section variable 151-14 o1U 4-1ug
26-92 2.85 3-section variabie 431-11 .10 5-lug
23-59 .20 .05 pfd tubular 431-45 .10 6-lug
27-34 25 .2 pfd resin
CONNECTORS-JACKS-PLUGS
COILS
432-38 1,10 Male connector
40-546 .60 8,5 MHz trap coil 432-39 1,10 Female connector
40-549 .45 10-meter coil 436-4 35 3-1ug jack
40-548 4,00 Final tank coil 436-21 .55 4-lug jack
438-4 A0 Phono plug
CHOKES 438-29 40 11-pin plug i
45-41 .95 425 ph SOCKETS
45-30 .40 .5 mh
45-53 .40 Parasitic 434-39 .15 Octal
434-42 «10 Phono
DIODES 434-44 .15 Piiot lamp
434-118 .40 11-pin
56-26-1 .35 1N191 germanium 434-143 1,00 Relay
5727 .60 Silicon 750 ma 500 PIV
CONTROLS SHIELLS
10-57 35 10 K tab mount 206-77 15 Small tube, 1-3/4" long
10-208  1.95 100 KO with switch lever  206-68 .10 Large tube, 1-3/4" long
10-68 :65 500 KO 206-206 .15 L:arge tube, 2" long
10-153 o5 1 megohm miniature 206-86 .10 Pilot lamp
10-154 .75 10 megohm miniature . e e e
12-48 1,50 10 KO and 1 megohm dual  TUBES-PILOT LAMP
SWITCHES 411-59 1.35 OA2 tube ‘
411-11 1.00 6AUSB tube
66—2 '25 DPDT slide 41 1—128 1;60 6BN8 tube
60-4 20 SPDT slide 411-67 1.05 6CB6 tube
60-1 15  SPST slide 411-63 1,90  6CL6 tube
63-395 1.10  Rotary wafer (blue dot) 411-124 1,50  6EAS tube
63-400 1,80  3-position single wafer 411-173 1,55  6GWS tube
63-94 1.10 5-position single wafer 7 gilmad L9 pantt e
63-309  2.10  4-position double wafer 412-14 15  #44 pilot lamp
INSUL ATORS HARNESSES-WIRE-SLEEVING
71-4 .45 Standoff 134-121 5,00 Wire harness
73-3 .10 1/2" rubber grommet 134-122 5,00 ) Qoaxial cabler harness
73-46 .10 5/16" plastic grommet 340-3 .05/ft Small bare wire
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PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each
rr‘-l‘cirrfi\esses ere.-SIeevmg_ {cont'd.) METAL PARTS
340-2 .05/ft Large bare wire
AR _O AE /L T concon lomcrion o
vIU=4& JUWu/ll Lialge Sleeving s
343-7 105/8t Coaxial cable (RG-174/U) So-341, 20-80  Cabinet
344-51 .05/ft Brown hookup wire cgl;s? i 2.?50th RF cage
344-59 .q5/ft White hookup wire Sisting of the forilFo.wmg. )
344-21 .05/ft Large red hookup wire o cage rear plate
nr cage ()p pldte
PR Ty hiema az:a mmmmm e e NP RE paca
SHAFTS-B - nL Ldge
i USHINGS-SHAFT COUPLING 204-573 25 Capacitor bracket
453-146 1.00  8-1/4" long tubular shaft oo oco-l .25 Control bracket
45217 ™ A e chm& 200-479-1 5.00 Chassis
2Io=2 § oAU o AALE PGl - -
453-125 .25  9-3/8" long shaft Poa-358-2 N aoont panel
453-147 65  11-1/4" long shaft 204677 |10 b‘g‘;ﬁgrnr‘;‘mt
11 . . . .
@ 50 174" chat eolar 206-281 .55 Final shield
_ T * 206-282 80N Suritah chinld
so0-10 .10 3/8" long bushing 206-280 .70  Center shield
455-18 .15 i6” io h . 1 it
1544 15 Nelonbesine 204-737 .15 Crystal filter bracket
Anm 4 o Qhafe 8 204-738 ,15  Switch bracket
e ot rast BUHpLTS 205-493-1 .55 Coil cover
266-97 .10 Slide switch actuator
KNOBS-KNOB INSERT PR
1 VUL O
462-175  ,15 7/16" diameter aluminum o . .
462-191 .70 1-1/8" diameter o 1V Alignment
462-193 1,05 2-1/2" diameter 490-19 .30 Open-end wrench
482_218 as Lever 490-23 .10 #4 allen wrench
455_§9 10 Knob insert 490-85 .15 #8 allen wrench
DIAL PARTS .
HARDWARE
o, g R
il G6- 6 10 6/1‘1 ilelngt:r?r;)uuey 250-172 .05 3-48 x 3/8" screw
100-19 .20  Dial pulley with 1/4" hole 250-261 .20 3-48 x 3/8" flat head screw
100-458  ,25  Dial pulley with 9/32" hole  292-1 .05 3-48 nut
254-7 .05 #3 lockwasher
#100-450 Packaged Dial Drive Assembly, 258-5 .10 #3 spring clip
consisting of the following:
oA mo ] i #6 Hardware
204-553 .55 Dial mounting bracket 250-56 .05 6-32 x 1/4" screw
100-443 1,00 Dial pointer assembly 250-89 .05 6-32 x 3/8" screw
484-30-1 25 Plastic dial window 250-276 .05 6-32 x 3/8" flat head screw
100-447 .50 Dial pointer drive arm 250-218 .05 6-32 x 3/8" pmn p head
250-63 .05 3-48 x 1/8" screw screw
266-74 .10 Nylon spiral follower 250-284 .05 #6 x 1/2" sheet metal screw
100-445 .45 Zero set drive pulley (small)  250-26 .05 6-32 x 5/8" screw
- 100-449 2.50 Circular dial ) ) 250-40 .05 6-32 x 1-1/2" screw
100-444 1,65 Dial drive pulley (large) 252-3 .05 6-32 nut
455-42 .90 Drive shaft bushing package 253-1 .05 #6 fiber flat washer

A



ET ?

253-2 .05 #6 fiber shoulder washer
253-60 .05 #6 flat washer
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9RK_70 1 MThuandnad achniildaw  cananan
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259-6 .05 Small #8 golder lug

259-1 .05 Large #6 solder lug

-

#8 Hardware

250-93 .05 #8 x 1/4" setscrew
250-260 .05 8-32 x 1/4" oval head screw
250-72 .05 8-32 x 3/4" screw
252-4 .05 8-32 nut

252-28 10 8-32 knurled nut
253-45 .05 #8 flat washer

254-2 .05 #8 lockwasher

259-2 .05 #8 solder lug

1/4" Control Hardware

252-39 .05 1/4-32 nut

253-36 .05 1/4" dished washer
253-39 05 1/4" flat washer
253-49 .10 1/4" nylon flat washer
75-18 .10 1/4" nylon shoulder washer
253-62 .05 1/4" fiber flat washer
259-12 .05 1/4" solder lug

3/8" Control Hardware

252-7 .05 3/8-32 nut

253-10 .05 3/8" flat washer
254-5 .05 3/8'" lockwasher
259-10 .05 3/8" solder lug

Other Hardware

252-15 .05 4-40 nut

254-9 .05 #4 lockwasher
250-156 10 4-40 x 1/8" setscrew
207-22 .10 Cable clamp

No. Each

Other Hardware {cont'd.)

260-39 .05 Anode clip (may vary in
appearance)

435-1 .10 11-pin plug retaining ring

435-1¢ 10 Relay socket retaining ring

MISCELL ANEOUS

51-123 2,05 Output transformer

69-35 5,80 4PDT relay

74-6 25 Masking tape

i10-40 72,70 LMO (linear master oscil-

lator) 6
255-59 .15 Foot spacer
261-9 .05 Rubber foot
266-85 .40 Rotary switch detent

High voltage label
SB-101 nameplate
2.1 kHz crystal filter

391-49 .30
404-283 37,00
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352-12% 18 Silicone oreage
SSL=1S s 2121C0NE gre
263-17 .05 Felt pad

The above prices apply only on purchases from
the Heath Company where shipment istoa US.A.
destination, Selling prices elsewhere in U,S.A.
may be shghtly hlgher to offset transportatlo.
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source and will reflect additional transportation,
taxes, duties and rates of exchange.




