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Unwanted Sideband Suppression, « « « « ¢ s

Emissions not possible or not recommended, ,,

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

2,1 kHz minimum at 6 db down, 5kHz maximum at
60 db down (3,395 MHz filter),
(2:1 nominal shape factor at 60:6 db,)

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

Low impedance for unbalanced coaxial input,

rejection better than 50 -db,
rious smnals below eguivalent an-

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

50 & to 75 & with less than 2:1 SWR,
55 db below rated output,

45 db below rated output

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

mternauy switched to speaker or headphones,
in CW mode, Approximately 1000 cps tone,

High impedan

dance with a rating of -45 to -55 db.
50 db down from single-tone output,

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

A4 through A9, FO
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Phone Patch ImpEEdance. ed 0000 0osato s

*Triple Action Level Control™

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;
00 WU TeU, ieU LU i4U, 2XeU W a'Zgwy &l ety
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,

AT ndald
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,

<n
S
o

8 & receiver output io phon )
- emnmned &

ance phone patch input to

Main (I.MO) tuning dial,

Driver tuning and Preselector,
Final tuning,

Final loading,

Mic and CW Level control,

RF Gain conti-ol.
Audio Gain control,
Filter switch,
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Tubecomplement..............I....

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

CW tone volume,

Relative Power Adjust control,

Bias,

h o) NGRS § SO TNy, ML I AR R |

rione vor (J1eaapnone voiuime),
ontralizing

AN CUYRILLINE,

OA2 Regulator (150 V).
6AU6 RF amplifier,

6AUG6 1st receiver mixer,
6A UG Isolation amplifier,

”~ A wea

6AU6 1st IF amplifier,
Peosp, ¥

OATYITS O3 TEY PR

OAUO 4010 1 aINpIliIler,

ENNQ Dwunadnnt dotoantan and AU
UazaNo 2 UUUCL GWTLETWIT alliu L3 v
6CR6 1.MO,

6CB6 2nd transmitter mixer.

6CL6 Driver,

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

OYVADQ O_..8 . _ emnfmmacy mcaad W meaa  $2L2
OLAO 44 receiver mix ana rejay ampililer,
RN AQ {.“ aida _tana AconillatAan and amnlifian
Ut £20U DAVAT =LU/11T UL idiialryvi CAIA ALLl1}JAAAATL ¢
aGWS8 Andln amplifier and audio output,

12AT7 Heterodyne osc1llator and c thode fol-
lower,

12AT7 VOX amplifier and calibrator oscillator,
12AU7 Sideband oscillator,
6146 Final amplifiers (2).

modulator. RF

moaulat L, ™2

s: Ralanced

sampl d cr vstal calibrator harmom gen-
eration.

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

i Zener Diode: cathode bias,
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Power and accessory plug,
RF output,

Antenna switch,

Receiver Antenna,

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

Heath MM-1 VOM,

e A__ 3

TT~ndil. TITTY O1 ~AnhAana

Iicalll 11aJr -4 VALAL & UMLIVAAT o
Heowlatt_Pacrlkard Flectronice Counter. Model
newleti-racikarg nleCironic L.ounier, (8

5248,
Tektronix Oscilloscope, Model 581A,
Hewlett-Packard Signal Generator, Model 606A,
Panoramic Radio Products Inc,, '"Panalyzor,"

Model SB-12A,

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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Refer to the Block Diagram (fold-out from Page
124) and to the Schematic (fold-out from Page
151) while reading the Circuit Description,
Small sections of the Schematic are also in-

cluded in th:xs Description to make the cir-
cuits easier to follow,

bottom, and the transmitter circuits are across
the top of the Schematic and Block Diagrams,
Also, several of the circuits that are used for
transmitting are also used for receiving (such
as the crystal filter and the first IF plifier).

Miagram, are identified in the Block Diagram by
dotted lines,

Each rotary switch wafer is identified by the
front panel name of the switch, and by a letter-
number designation that shows the position of
that wafer in the switch, See Figure 2-1.,
BAND 2F.
> 4 ry

WAFER NUMBER

- Craziwr Vi rmarem
WITH SWITCH VIEWED

FROM FRONT PANEL.

(0]

n
]

-

Figur

F = FRONT SIDE

ne
OF WAFER;

R = REAR SIDE
OF WAFER,

Letter number designations for the resistors,
eapacitors, coils, etc., are placed in the follow-

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,
500-599 Parts on crystal circuit board,
600-699 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 thetrans-

band frequency of 3,895 MHz, modulated with a
1400 hertz audio tone, which is shown on the 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 plus {LMO SIGNAL FRE- | HETERODYNE | TRANSMITTED
4 1400 Hz mod- |FREQUENCY | QUENCY AT OSCILLATOR | SIGNAL |
ulation), (BETWEEN | BANDPASS FREQUENCY | FREQUENCY
| CRYSTAL 5 AND 5,5) FILTER (CRYSTAL i
| FILTER (BETWEEN FIXED) i
| AND IF 8,395 AND 1
| FREQUENCIES 8,895) |

[35t04 3,395 5,105

|7t 7.5 3.395 5.3

jléto 145 | 3.395 5.3

I 41 10 £1,9 JedYO Dol

J281028,5 | 3,395 5.4
28,5 t0 20 | 3,395 5.3

Doo'to20.5 | 30305 5.3

= 29,5 t0 30 | 3.395 5.4

|A11 frequencies are in MHz,

8.5 12,395 3,895 I
8,695 15,895 7.2
8.695 22,895 14,2 |
8,595 29,895 21.3 1
8.795 36,895 28.1 |
8.695 37.395 28,7 |
8.695 37,895 29,2 |
8.795 38,395 29,6 |
i
i
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AMPLIFIER V158 CIRCUIT
Figure 2-3
VOX Amplifier (Figure 2-3) Relay Amplifier (Figure 2-4)
M r. Measnacm nlernes mmes Jnm ctaertdale ool o e e~ Jeenn b TN T S TP . YPIOTY 2 L1 2 mesd L0 Arsealin
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tranamit huv aithar tha U (vnine mmoratad nannivn ~nmawvatinn hey tha naaitive vnltaoco that
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transmitter) or the push-to-talk m 1ethod, The is maintained at its cathode by zener diode
VOX circuit works in the following manner: D202- V12B is made to conduct for transmit op-

The audio signal from the microphone is coupled
through speech amplifier V1A and capacitor C9
to the VOX Sensitivity control, From the arm of

i nradiel £ocn UNAY conmendi o thn alomal Ia
UL Ccounu Ul, 101 vuUan Uperlrall l.l ulc dilgililal 1o
nimled thrauoh reocictare R212 gnd R9214 {0 the

1ed through resisiors nzls and Zzl4a 1o the

m
=
pde ¢
Q"t

amphﬁed in V17A It is then coupled throu hca-
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 microphone 51gnals Irom acuvatmg

. g Jpppnp 3 P PO S,
il 1e ‘VUA C1 I'Lult uur l.llg r.l .l allu \.;VV Upt:l. allull
nr diring nalihratinn
O GUINE Cailli'avilll,

eration by the VOX voltage at its grid, or by
the push-to-talk switch on the _mlcroppor}e
which shorts the cathode to ground, (The cathode

of Vi2B is also shorted to ground by wafer 2F
ir

P a1 L V. S PN . L1 = R Lo o TR > NS W
01 ule moge SwitC 1 1€ LUN€ poSitidy
Ninda NONT wantifing the andin gional from thd
AJAUMT ALV ATl LA C o uuvo uu AL MTAGAICIA 44 UAdd vaL
VOX amplifier so th_t a sit1ve voltage ap-

pears at the grid o
positive voltage at the grxd ‘causes the relay
amplifier to conduct, and the plate current
of V12B causes relays RL1 and RLZ to close
and place all circuits in the transmit mode of
operation,

ML YAY L 1.3 s 22 2o adicdad Terarnarsrivg dha
111€ VUA 11IULIU=111 LIE 1D aUjudiltu vy vdal yllg uic
dicoharoan timse for sanacnitnr (0212 with the VOX
AV AiAA sc A, AW AUA VR PJAVALUL “widiadw YYAULLL viiw ¥ \SALD
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Anti-trip Circuit (Figure 2-5) coupled through isolation resistor R25and recti-
fied by diodes D1 and D2, resulting ina negative
The anti-trip circuit is used inthe receive mode DC voltage across capacitor C25 and resistor
of operation to keep the speaker signais from R16, This negative voitage is then coupied
activating relay amplifier V12B, through resistor R27 to the grid circuit of relay
amplifier V12B, where it cancels out the posi-
tive voltage from the VOX amplifier, Thus

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

with no positive voltage g
fier V12B remains cut off, and the relays
remain in the receive position,

TO RELAY COILS

vias ¢

172 6EAB

RELAY
INPUT SIGNAL
FROM MICROPHONE
(THROUGH VIA
AND VI7A)

AMPLIFIER »#~
g

DI

R27 R2S (RED)

(BLU) A

.J’..Ia

FROM RECEIVER
POWER AMPLIFIER
148
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Speech Ampiifier And Cathode Foliower Mode switch is in the Tune or CW position,
teme . . A £\ PROS Ry PR P | PIRIPIEEE ¢ 4 | - JEN-SUY Ry Y . I S T
(F igure 2-0j catnode iollower V1D is cut off by a bias voii-
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The audio signal from the micr nh one is counled s voltage divider resistors R308 and R309

socket to the grid of speech amphﬁer V1A,
Lug 2 of the Microphone input socket is returned
to ground through the push-to-talk switch onthe
mlcropnone. 1ne catnoae ot relay amplifier
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Capacitor C1, at the grid of V1A, limits the high
frequency response of this stage and passes to
ground any RF mgnals present at this point

a8 AL L L e 2k YN A AL o AR e L
Coupied uUirv Il Ud.pdbu.u - WY W UIT 11c1opnlull
T aval aontinn Af tha in/C T.0val nantrnl and
AdCU VYA OULVLAUVIL VL Ulw l"“-’/ s VY AdW VU A WUALLVA VA AL
also to the VOX amplifier circuit,

The setting of the Microphone Level control
determines the amount of modulation since it
adjusts the amount of speech signal that is
coupled through cathode follower V1B to the

PR UL, N DU NP PR ... TAOD ..-.A YIOD
U'd..ld.llbeu IIlUuu.ld.l. I C1I Lull.. XoOr LoD d4allu vobD
mnhﬂ‘wnm VIR ovid rocictnr R12 ic roturned tn
UyUL ﬂb‘ull’ v AAJ sl ANA LUDIDL\:}‘ AVL G A A UVULIL LAV LU
ground through wafer 1F of the Mode switch
and contacts 6 and 10 of relay RL2, When the

Carrier Oscillator (Figure 2-7)

The carrier oscillator consists of two Colpitts
crystal osciliaiors, These osciliators suppiy

o b nl Py pusgy | iy i N AR sgapRs | amn o e mmn Lomca
aii or olllal WO UIE palialilctu ulUU\u. w1 10xr
tranamit aneratinn and a heotor vne onal tn
Vh SALLMNIALLAL ~ s

prod tage fo ceive ope
tion, Tube V16A “and crvstal Y1 (3396,4 kH
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,

produc

N
S

eratlonbv
wafer 1R of the Mode switch whxch connects
its plate circuit to B+, Wafer 2R of the Mode
sw1tch connects the proper crystal to the grid

“““ u for hbb operauon and Y3 for

is connected thro ugh part of relay RL1 te either
V16A or V16B,
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For receiving Cﬂ_ﬂgnals lugs 9 and 1 of relay
RL1 place tube( 16B§md crystal Y1 in operation,
For transmitting~CW, lugs 9 and 5 of relay

RL1 place tube V16B and Crystal Y3 in operation,

ero our

ce1vmg frequency) by V16Aand crvstal Y1, whlch
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 frequency as the incoming signal

4+3+ ot~
from the other station,

Balanced Modulator (Figure 2-8)

Diodes CR1, CR2, CR3, and CR4, are connected
in a ring type balanced modulator circuit, When
the aucuo s1gna1 from cathode follower V1B and

F signal from carrier oscillator v10 are

-l-

other is equal to the dlfference between them.
These sum and difference frequencies are the
upper and lower sidebands; and only these
upper and lower sideband signals appear at the

______ AL o

Uutpul of the balanced modulator CerUlT..

reguencies; L
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CATHODE

FOlLLOowER

vie
FOLLOWER VI

= N— A e O
Wil L s |
ci4 //f\ I T rzeF I
CARRIER [/ JCiG 1
NULL == I — £ —
CAPACITOR — “Tioopr — —
1 ‘ INPUT  SIGNAL
TH FROM
aanne CARRIER OSCILLATOR
400
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Figure 2-8
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The 2302.8 kHz carrier oscillator cional ic an- lonmlatiom Amantifing Eiaca 2 10)
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plied through capacitor C16 and a ros a bridge
circuit that consists of the Carrier Null control, Both the upper and lower sideband signals from

resistors R15 and R17, and diodes CR1, CR2,
CR3 and CR4 of the modulator diode ring, See
F'igure 2-9. The carrier signal is balanced out

Dy the Carrier Null control and the Carrier -~
Nes11

PV SR T P v PN o « s evbvaerd aToonal
ivuil Ldapatitvul, HSU uWiti T 1o 1N vutlputr oilglial
from thig circnit (1intil n andio egional ig

om circuilt (until an audio Signal 1S

applied),
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-

PRSP P

guen

ies appear
appears at the input; there
from the balanced modulator
C15 is an RF bypass,

:

1rcu1t Capac1tor

When the Mode switch is turned to the CW posi-
t10n wafer 21' connects one smle of the diode

ondarv of balanced modulator transfor
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,

the balanced modulator circuit are coupled
through capacitor C22 to the cathode of isolation
ampnner V2, V2 isolates the balanced modu-
circuit from the crystal fil
+

1]
5
g5
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. D
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e
Qr
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=t
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=
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.—-

v 1 control)
voltage that is connected to its gr1d circuit
through resistors R21 and R22, The complete
ALC circuit will be described later under the
heading ALC Circuit,

Mhon tnanarmittinaea tha Anbmiid AF VD 56 narmlad
YY LA AL LA QL1 AL1ALLALL 13 |9 94 =) U\‘Ll.lul. i Yo AD VWV uy L= 3
through capacitor C506 to the crystal filter, In
the CW mode of operation, the gain of V2 is

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 RZZ and R21,

B+ is supplied tothe screenof V2 in the transmit
mode only, through resistor R937 and contacts
7 and 11 of relay RL2,
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Crystai Fiiter (Figure 2-11)
Crystal filter FL1 has a center frequency of 3395 )
kHz and a usable bandwidth of 2.1 kHz (3393.95 B
kHz to 3396.05 kHz at the 6 dbpoints), See Figure o VAT eanowiors
2-11. This filter, in the LSB mode of operation, ) /I i | ‘\‘[\\2-' knz MINIMUM
passes only the sum frequencies (the 3393.6 kHz | /000 bz
carrier frequency plus all the audio frequencies 2 7 K )
from 350 to 2450 ‘Hz ), hich contain the upper 2 pr2.slinz il
i it- < LS use
sideband mtelh.genqe. The c rier frequency it S Ls8 3395.,4‘\’ 400 Hz
self, as shown in Figure 2-11, is further reduced w 40—~ / ‘ Lk-CW FILTER
_ . - - ol ’
20 db by the crystal filter, This attenuation plus - / / L \
the attenuation of the balanced modulator gives o |7 oo
an ultimate carrier attenuation of at ieast 50 db, 601 / 5{_—" AT 60 DB
(The apparent frequency discrepancy here in i e
sidebands and carrier is overcome later, when 1
L] -« w ] ~
the sidebands are inverted in the second mixer,) 2 S a2 2 3
™ ™ m bl Ll
FREQUENCY IN kHz
In the USB Mode, the filter passes only the dif-
ference frequencies (the 3396,5 kHz carrier
osciilator frequency minus the audio frequencies - o e
from 350 to 2450 Hz); this contains the iower rigure c-1i
sideband intelligence. In the CW Mode, a carrier
of 33.~ 5.4 kHz passes through the crystal filter
with no attenuation 1Y &

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

vandpass of the CW Filter will not pass the
normal audio range, therefore making SSB sig-
nals unintelligible,
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Yew LMO/Crystal Oscillators (Figure 2-13)
AVWA # - DC
__I_S‘L"é:%f 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 Ampiifier (Figure 2-12) is being used in this Circuit Description, This
8.5 signal is obtained oy mixing the 3,395 MHz
T A 1283 mie X7 ncnnlifing $4ha aional moanaivoad T icnnl nd Ao meaiAd 8 YWEA wridh dhn ~Acnillat .
10 AIIIPLLLICT Vo IIPIMLCD UIT Diplidl 1 TuTivow iar blg[l L ul gl iU 13 V Jox wu.u L1l vUoLlliliatul
from crystal ﬁlter FL1, The second IF ampli- 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 Freg Control switch receives signals from
- 't r C 111 CALC AdAVANS \I.Llnlcu‘, AAIQUIO VO A NIV ALAA LA ,’ Av 2 AL \JAAL
from V3 is then coupled through capacitor C1 crystal oscillator V5B, The LMO is a very

to the grid of first transmitter mixer stage VHA.,

The 6,8 M

Hz trap is used to remove the second
g

[} inal

4t ML > o~
LIl O, Ovd WINlZ Slpliale

automat1c level control for the transmltted sig-
nal, When the Mode switchis inthe CW and Tune
positions, the gain of IF amplifier V3 is controlled
by a variable DC bias applied to its grid, This
bias voltage, which originates at the arm of the

Mic/CW Level control, is coupled to V3through
wafan 1D AF 4ha MAAA awxritalh anAd thaaciah Toawma O
WALTIL 14V Ul LIIT VAUUUT OW l.bll., I LiLL UUBII ].UEQ (e}
and 12 of relay RL2,

Tha front nanel moter in the 1.C' nngition ie
A AL AL VLG ymlv; I.Ll\dl-\al’ AdL VALA ARSI PUQL!—‘VII, AN
connected in a DC bridee be 'I‘wnn_- tbe screen

are explained separately on Page 144 of this
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 oscilff
lator V5B may be switched into the circuit it

place of the LMO for crysraj. controiied opera-

tion UI l.l.lb' T I'dllb(..l:'l.VU.l'

The Freq Control switch performs the following
functions: In the LMO position, the signal is
connected frorn the LMO to first transmitter

=
*
" Q

i
3
..

In cked AUX

'D
UJ

transmitter mixer V5A, and the LMO output is
connected to second receiver mixer VI12A,

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

locked on identical frequencies,



Page 133

FREQ_ CONTROL

LMO
LOCKED AUux—\ | /—UNk(a():(I.(ED
YA, (20 N @)
[} EIGE¢B \\ ---]l c202 nRoz7 ' \_\,\/'(\13\__!__'
TRANSMITTER '—% Il ) 100 \
MIXER ~ - it AN —@r O gnsza i
Rff..zé 008 I Yo seconp | &—e 56 ]
""’_I_ €949] Recever | I !
nZT~ MIXER | ~|
- VI2A = 12
pFJ_ ‘ I\\ 6 2
= N = A,
g oM @ - %&
RYST,
oscitator [ =43 ! \v O
(- L |
c2/0
bl | e, !
<~ OO grers | 2P i
7 § ] o
8-50 ol 100K LY W ]
L1 ] e L |
a— > F = souTeUT
P 'S |
@ n !
- -] —- ] * B+
REG. 7 i i50
CONTROL J L | I--. LMo
7/ —I_ r
| [ D : Toos
v—O ' -
IO e e el e
/ Py
-0 7 f9)
¢ ~ . ~ o
I A Figure 2-13
o—
The term Unlocked means that the Transmitter
and receiver sections are controllied by sep- [ INPUT SiGNAL guTeuT
arate oscillators and their frequencies may V5A :‘:,‘,’,’f,,f,'g,i::":m“ To SECOND
differ, !r'llis“?&s P MixeR
TRAENRSM ITTER 5. J"i_"z A
. . . . MiIX
First Transmitter Mixer (Figure 2-14) & — -
0O fal
The 3.395 MHz IF signal at the grid, and the (= = 4
5.105 MHz LMO signal (or crystal oscillator HY";‘ h . = =
. _ - - < ~ o ©
signal) at the cathode, are mixed in first trans- :[‘ s@mgl_g L
itter mixer tube V5A to produce sum and 838 [TE"LIN
~uiiference frequencies. The 8,5 MHz sum of these | =
two signals is coupled from the piate of V5A 1 f_l |
- N
through bandpass filter T202 to second trans- $ggg;ﬁ |_r_.|
mitter mixer V6, 318 < 813
P By
The Bandpass filter T202 is tuned to pass only == | = — |
those signal frequencies between 8,395 and 8,895 1 1 it
MHz; ail other frequencies are attenuated, Only To'rREQ m'vu T0 vi2A
the 8.5 MHz sum of the IF and LMO signals CONTROL SWITCH RECEIVER EEE:EEIER
- - . . . ER MIXE]|
falls within this frequency range, so it only is o e 10 GRiDs o M
pa._,sed on to the second mixer, C'RCU'TSimm
irst transmitter mixer V5A, second trans- ' . b
ri’ tter mixer V6, and driver V7 are cut off 92 1o recewven
during the receive mode of operation by anega- I'VT"CUTOFF LINE
tive voltage that is applied totheir grids through #30/ —DC VOLTAGE
diode D301 and resistor R301, This negative p SOURCE
voltage is removed for the transmit made by

contacts 6 and 10 of relay RL2, which cause the Figure 2-14

‘hode side of diode D301 to be grounded,
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Figure 2-15 150 io0 =
Heterodyne Osciiiator and Cathode Foliower The irequency of the tuned pilate circuit of
{Figurs 2-15) second mixer V6 is the operating frequency.
]
All other frequencies are shorted to ground,

Heterodyne Oscillator V19A operates as a tuned-

plate crystal oscillator, The proper plate coil
for each band, L601 through L608, is selected
by wafer 2F on the Band switch, The output sig-
nal from the plate of the oscillator is coupled

through cathode follower V19B to the cathode of
o~

Y
an UL ~d
miXxer vo

'6
£

4 bl A
U1 cauivuc

of first receiver m . Th ct oscil-
lator crystal for each band is selected by wafer
1R of the Band switch, The crystals below 20 mc

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

A can be metered at TP

The 8.5 MHz sgional from the first transmitter

2T D S¥ER2L SIpglims IS0 = AllSIfl

mixer and bandpass filter is coupled to th
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 frequency.

with the fixed and variable tuning capacitors,
NanA auritnh wafan AR Aaannanta tho narrnaont
dlali\i D VWALLAL WaLTAL JA CAJLLLAT LD CALT w4 d TUL
amount of inductance in parallel with L701 to

band, which uses coil L701 only.

Tuning capacitor C421B is connected acrossthe
tuned circuit on all ban Tuning capacitor

A — - |
e 74

9]

iA is connected in paraliel with C421B on
tha Q0 wmotar lhand anlvy hy Rand awitoh wafor
WIT UV MUTITL paAllll Uiily, My LJQLUM OWalLdal Yvaava
3R,

Driver (Figure 2-17)

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

______ £ -

that is sufficient to drive the final alupu.lu’:ri
-
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The 3,5 MHz plate tuning coil, 1801, is con- wafer 4R connects additional capacitance in
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 z), 40 meter (7 MHz), and 20

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

couple the received signal into the Transceiver, Neutralization of V7 is accomplished by feeding

a portion of the plate signal back to the grld

AL . L

to

and
na

and switch wafer connects the correct through a 'neutralizing wire" capacitor to the
amount of inductar pa plate tuned circuit of the second transmitter
tune each band, excep :
band, which uses 0011 L801 on
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Final Amplifiers (Figure 2-18)

0
e tubes thro gh res1st0r RO16

J"
UQ
ﬂl
D. [0
(]
=n
o "
:I"
IJ

and choke L903 ThlS bias 11m1ts zero-signal
p.ate current, B+ is removed from the screen
grids under receive conditions, by lugs 7 and11
of relay RL2 to reduce the plate current to

zero and cut off the tuoes. RF driving voitage
is developed across RF ch
- +

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-

AT /N WL

matic level control) voltage, This ALC voitage
is Iea back to isolation amplifier V2 and IF

d.IIlp .l er vo,

The output signal from V8 and V9 is coupled
through RF parasitic chokes 1.904 and L902 and
through capacitor C915 to the final tumng ca-
pac1tor C925 and plate tank coils LSUb 1.906.

sis

The parasitic ch

Yl mow ET alan omnlanbe n s 1
Wafer SR also selects the proper combpination
of final tank tuning and loading capacitors for

Neutralization of the final amplifier is accomp-
lished by feeding a portion of the plate signal
back to the grid through neutralizing capacitors
C9i3 and C9i4, and across C801 in a bridge

l..l.l. l.,ul.l-.

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 tne Rec Ant socket can
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=
(1]
[
-
)
(7=}
[
=
(1]
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needed, ALC voltage assures maximum trans-
mitter output without overloading,
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f=2
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the speech waveform, The trlple action of this
circuit is described below in paragraphs 1, 2,
and 3,

1. Any peak voltages at the grids of final
t‘nbe V8 and Vg that Arive the oride nnai_

and V0 that drive the grids posi-

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 line,

tiong that occur in the final am-
peaks preduce a Jafr{nng voltage wh1ch is
coupled through capacitor C908 to rectifiers
D902 and D903, This second voltage source
produces additional ALC voltage,

3. The ALC voltage that is obtained from an ex
ternal linear pOWer ampiifier canbe applied
through™ the ALC connector to re

TranScelver for best operation,

The rectified voltage from diode D903 is applied
to an RC network consisting of resistors R9i4

s | mam el e o P ~
na R::u.u, and capacitors €931 and LIod, 1
network filters the DC bias voltage, and allows
it to build up quickly and decay slowly,
i SataiadeinatJ =g == Je



and 12 of relay RL2 to IF amplifier V3,

ALC voltage is not developed for CW operation,

=& bt

Adjustable bias from the Mic/CW Level control
oS used instead,

Tha tona ananillatan Ainanit T1E gonanatos a
Pt LVULAT UdDuillatul Ciivuir, Yid, pLiiiaitvp «a
1000 Hz audio signal that is used for CW op-

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,
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From the RC filter network, the ALC voltage Tone oscillator V1bA ‘is turned on when iis
is appiied to the grid of isolation amplifier V2, cathode is C‘r“xected to ground through wafer
whana it T1iemita tha ~rdniid thiva moadiining tho ‘)Tc" n“" tho Mado awitn o oritnut fronnonny nf
WIITLT 1l 111110 UIT Uulpur, uiuo 1 Tuuvulyg wic UAIT 4AVAUMU D WLRLULEg £4T UUuLP Ul s2 TUutiivy i
drive available to the final amplifiers, The V15A is determined by the phase-shift net-
ALC voltage is also coupled through lugs 8 work (P.E.C. #84-22) in its grid circuit, From

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

Tone amplifier Vi5B is normally cut off by a
sam e dfeen Tafn o dland 2o m2aan T2 A A dA Iha e A Pevnsan o
llUgdLL T Dldad Liat 1D 4| pll U U ItD> 51 AU L1 U111 LLICT
fimontinn Af rocictnare RM11 and 212 When the
JUIIUCAULIL Uzl A TDIOLUA LD AVWA L Tuii aAlUalg vriavis Ly
CW key is closed, this cut-off bias is removed
(resistor R311 is shorted out throue;h Mode
switch wafer 1F and the key), and V15B con-
ducts,

Thlimann AL~ Tl .0 YPAETY Al 1TANN a b T
EFIoiil e _pl.d.l.b‘ J§ VIUD, Ll€e 1uUuUuv Upb LULIE 1S
naimlad +a tha OW Mana Vnliimae nnntral and
AT LA s VAL " VY & \JIAT ¥ JAUAAAW \JiALA \Il, CLLAWS
from there to audio amplifier V14B, Thp 1000

cps tone g

and re51stor 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:

- AL _ % — R < wyd ™ > S r.y.3 . L%

1, Cathode follower V1B is cut off and the
arm of VOX Sensitivity control is grounded
so stray microphone gignals do not ch

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

1=

i
;

5. The drive to the final amplifiers is con-

trolled by the CW section of the MIC/CW

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,

J
ays stay in thisp or
d

he relay this
time that is determine
VOX Delay control,

g

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 signalfrom CW carrier oscillator
V16B is coupled tothe 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 signals,

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 bdl
used in the following paragraphs to explain how

each section is used,

1 Th

ie

2, This section is connected to the power plug
for external use with linear amplifiers and
other devices, The contacts have a rating
of 3 amperes at 117 VAC or 30 VDC,

3. These contacts apply B+ voltage to the
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,
e meade P, —a g e o e o Sl
4, These contacts ground out the receiver cut-
off bias he receive mode, In the trans-

stages V5A, V6, and V17,
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RELAY POSITIONS

I n $Funrncamaid vmnnda dthaoa nando v
J, 4l Ule ransmit moGe, uiese Coniacis appiy
AT.C voltao {oy CW hiag) ta the orid of
ALC voltag er CW Diag) ¢ e grid o
m C

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

7.8 Thege contactg gwitch the antenna betwee
T9Te 4diTIOT VLUILIGQULID W Wallidd Wil Quiuviliid wovivywvas
the receive and transmit circuits,

_'hen the Transceiver is in the transmit mode,
large negative bias (approximately -90 volts)
pplled through the RF Gam control and diode

V10, and first
A A r1 4 [« JUGRDNE | RSy IS . ey
reeeiver uusex Vii, willdller aImnoOuls o1 nega-
fivn bias are also arvnlied +tn gonond wopaivar
23 A Y RAVU QG yl‘\l“ LA = A ) I A AT AT
mixer V12A second IF amplifier V4, and audio

amplifier Vi4A. The large bias is necessary at
V10 to keep the transmitter signal at “the

N3
ey
-
=2 ]
D
"3
D
)
~

First audio amplifier V14B is cut off by the
bias voltage to quiet the receiver audio stages
when LSB or USB signals are bemg trans-

mitted, A negative pu.‘lse is also applied to the
ovnid Af YV1AA 4~ nut 3
HL A va ¥ ATZLY LU LU

tacte close This

L. L. &4 o
ClOE€, 8 SO Ule sSwilching
O

transients, which cause a "popping" sound

DL SO

will not be heard in the speaker.
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The negative pulse that is applied to V14B
is formed by the sudden voltage change that

whanae $thnt gdanma 10 $t1nmad Am Ther $ha V7NV ATnas 4
WI1iTl11l tulauv :u.agc A LUl lIiT\u 1l U_y uic vuni il bull..
This pulse is shaped by a network that con-
sists of resistors R337, R338, R339, and R340

5 J

and capacitors C320, C321, C322, and C323,
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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-

nal (lower sideband) frequency of 3,895 MHz,
ahmerrn e bl L£2nd 12 ~f Al ol ood <211 L
SlUWIL Ul UulE 115U 11 U1 ule dllar'y, will ve
used when tracing through the receiver cir-
cuits, The other associated frequencies used
in this Description are also shown on the first
line,

RF Amplifier (Figure 2-22, fold-out from

Page 138)

The 3,805 MHz input signal from the antenna is
coupled through lugs 3 and 11 of the antenna

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

- Y LL_ ............ =4 £_ __ h'l'\ PR
usea as ue mpul tuneu (,lI'(,UI 10 ILr d4dInpil-
finn U1N TwrAr T QN1 +ha agiconnl ia nnimlaAd
AACT A ¥ AU A AULIL LIUVJ.’ wWiC wlsllal A0 CUMNATW
through capacitor C408 to the grid of V10,
TN ok cmmmmBeem Y 2 T 2 cecmmentiL2 A . XYTIN PR, |
4118 1ecelveu Siglidal IS alllpliiiceu 1l V.I.U, anu
then coimled throuch panacitor 0A1Q t~ firvat

il \,UUIJIU“ WiiA \Jusll WEAMCAL ALVUA “ EA WU AdA WL
receiver mixer V11, The plate tuned circuit of
V10 consists of co1l L1701, 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 firstreceiver
mixer V11 are controlled by the AVC voltage,
and an adjustable negative bias thatis coupledto
their grids from the RF Gain control,

1 BanD 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
i (BETWEEN AND IF I
8,395 AND FREQUENCIES
H 8,895) H
Is5t4 3.895 12,395 8.5 3.395 5,105 |
| 7to7.5 7.2 15,895 8,695 3,395 5.3 |
| 14to14,5] 14.2 22,895 8,695 3.395 5.3 i
| 21 to21.5] 213 29,895 8.595 3.395 5.2 ]
j 28t028.5] 28.1 36,895 8,795 3.395 5.4 |
28.5to 29| 28,7 37.395 8.695 3.395 5.3
1 29 to 29,57  29.2 37,895 8,695 3.395 5.3 l
I 20.5to 301  29.6 38.305 8.795 3.395 5.4 d
I All frequencies in MHz, II

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

the grid of Vii, t recelver mlxer. At

cathode follow-
er. These WO smnals are then mixed together
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 topass on from__

V11 to the grid of second mixer tube V12A.
A 5.105 MHz signal is coupled from either the

LMO or crystal osc111at76rfi’5ﬁBﬁ_ vthra{lgh the
Freq Control switch to the cathode of V12A,
The 8,5 MHz signal atthe grid and the 5,105 MHz

51gna1 at the cathode are then mixed together

Lo b oy~

n
3

ppppp passoallc polllils g

or 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, .
-



Page 141
e ——

Lz

—O . issaaoiz | FILTER
400 HZ ! cw ~ SWITCH
=0 OUTPUT SIGNAL

=== == === = = TO FIRST
= E) ! IF AMPLIFIER

~ L) 2.1 kHz 1558 R929

—-—fr iyt T 2000
cro €506 ? INPUT

— ool =L T Phom RE
q Hspr BANDPASS = \'A L AMPLIFIER
P 6AUG
_ T20 = FIRST éfgg; ':/:—
RECEIVER ?
1:)) 4
NC@J [ == Fa¥ MIxER ]l 4 Tzaer
|7 ¢d T | ¥y B
T ‘ ‘-—a—' | = HETERODYNE [ e
p%% 0 €216 OSCILLATOR ‘——(fX—;--_- =] L
10 , 1
n205 —$czos (&) |soPF _ - Vo) 4 4
R205 .02 - VIZA c4/8 ~ ¥ S rece
330"? - / :L,\ l /2 6EAB - 470K
— == =]} SECOND .02 <7
| ===3}3) RECEIVER

:< /'T MiXER

c204 R223 L

|._

215 }R?Zl

e

220K °

I .005 5 R221 TO LMO OR _l_ ._L
| N AAA s CAYSTAL = =

100 OSCILATOR

=)

"
3
oz
b}
&
N
-

-
73
1]
P
c
z
o
o
+
2}
g
3
o
-~
-~
FIF
3
[«
x
[
sond
°%%

iF Ampiifiers (Figure 2-24) IF transformer T103 to the product detector,

Vi3C, The same signal is also coupied through

The cional fram suvvatal Ffildar BT 1 3o namsialod it V14O L dla Vb 8 AXTLYN A0 _
* AT Dipliad 11VUIL Ulydlal 11wl riqa 15 CO plbu Capalliur vill4d W ule pl Le L AV ecCLlllie

throuch canacitor C101 to first IF amnlifier VR V1R Simnly valtace for the corcon of IF amnlio
D .l.". ~ v: —_a WS aaia u-'-A :A-nany‘.u.l.\". ¥ Us VAUise MWUNPAY VULLGET AUL WiT DULATULI VA 44 Qilipjar

The amplified signal from V3 is coupled to two fier V4 is switched through lugs 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
uirougn grid of V3 through lugs 4 and 12 of relay RL2,

FiRST iF
AMPLIFIER A
n
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| A7(_1_’T0 V5A (CUT OFF)
T TO AVC TO PRODUCT
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ave To YA vQ voltace ig obtained by coupling nart of the
AV IV VT AA Y W v llus\/ AW UNLLLLLIV A M‘y UU“NLLIIE t.lull- Vi i
~ 4 IF signal through capacitor C112 to AVC diodes
2 | AVC TO va V13A and V13B. These diodes produce a nega-
7 $ rals tive DC voltage at pin 1 of V13A that is pro-
© 1. aaw L portional to the signal strength. This negative
2'{:,’ - voltage is developed across resistors R124
piol i and R117, and capacitors Cii0 and CiZ4, Ca-
oIt T1OA Alconccnc ~esdaller 4o dlen o nmle —-n1d
2’?,2‘_]5’24 LA HPalllul wvilsz Llldlgcb YUIUALY U uice pC VUItL=
oM ~T.., o ace en the VC will reanond omiol-lv tn koon
_l- ‘J-:Iﬂ éllﬂG.‘#AlL ‘-‘-b\l LA g CAANs -V s VY LAA A Muy\-:ll\ll \1\‘;\/‘\.“, g &\Uhy
= =  raomva large signals from being distorted in V3, V4,
i{_‘!'ﬁﬁa A cne V10, and V11, Canac1tor C110 charges more
AvC [% | vias slowly, and causes the AVC voltage to be pro-
T~ [ 21N | vaeene portional to the average signal level of the re-
( o ‘,|‘ ) o ceived signal, This produces a fast-attack,
am*‘\.—:\(a'_l \ .'Dé slow-release AVC characteristic.
= L
! Yy = An neominge cional hat nroduces a neoativilh
Rii7 An incoming signal that produces a .wsuuv
}_33“ AVC voltage that is s lgnﬁlcantly higher thail
= ) - mwero the bias voltage from the RF Gain control caus-
v—oO0 D90S lcars es the ga1§1 of V10, V11, V3, and V4 to be
| 0% T reduced, This keeps the output of the RF and IF
= =+ ampliﬁer stages at a nearly constant level
2 ! despite wide ampiitude changes 1n the received
took i RF Signal.
v GAIN
-oc Fioure 2_28 Dundiind Matamtas (Bl aa 2 2L)
cIgUre =29 Frouuel wElECWOr (\FrF iJure c-cuj
AVC Circuit (Figure 2-25) FROM IF AMPLIFIER va
31‘-
The negative bias at the control grids determines ouTPUT ‘{f” R19 '°°K§§|_ e
the amount of amplification that will be obtained SiGNaL To i ) 47K 23 & PeA
from RF amplifier V10, first receiver mixer AMPLIFIER T % T N [a703
ye 1 T L Ey.13 xTra 3 XTA my ™M L. Vi4A = PF =, DETECTOR
V1il, and ir ampiiilers vo and v4, 1ne v oias ( _____)Q
fran thaan atacaa nnminag Ffram tha fAllAawine v o
dUL UuiTOT atasca ULULIITD 1A Vlll Ul LULLIUWALLE VWU KrCOI
sources: from the -DC voltage at the arm of the ews | TR;%ouH“@ -~ lg 123
RF Gain control; and from the AVC voltage, T a0y 3470
These two voltage sources are connected to "ﬂg | |
diodes D101 and D905, which act as a diode INPUT — | = =

gate. This diode gate permits either voltage
to control the gain (of V10, V11, etc.) without
interacting with each other.

2 To it dla Letoo o Vho o s 1%
41Ul ulls poln, we pias voilage 18 coupiea
throuch regictor R4192 ta the orida of VIO and
TRLA WAREL A TIADLVL AVE R L LV S ¥ L vy 5‘ ANAD VA ¥V AU ailiu
V11, and through resistor R415 to the grids

re
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,

Crrmial Eomas
SIGNAL FROM

CARRIER OSCILLATOR
vié

Figure 2-26

The 3.395 MHz signal from IF amplifier V4 is
coupled to the grid 01 proaucr detector tube
X +

ol Lo

€ the Sighal 1rom car-
illator V18 ig fed to the gpathode of

AT vauwivae va

V13C (3=3936 MHz for the lower sideband, or
Hz for the upper sideband). These two
signals are then mixed together in V13C, re-

sulting in an audio output signal which is the
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Figure 2-27

adifference frequency between these two signals,
'Capac1tors C119 and C121, and resistor R119
are connectect inaf "1 ter netwo k that bypasses

The signal from the product detector is applied
to the AF Gain control to determine the amount
of signal that will be coupled through capac-
itor C308 to the grid of audio amplifier V14A,

The aud1o signal is amphfled m V14A and then

O ut connectors,
a port1on of the output back
- V14B as negative feedback f

~

or less distortion,

" Three outputs are provided by the secondary of
transformer T301: a headphone output, a 600 Q
output and an 8 Q speaker output Audio ) power

Iy T, R

94 SpeaKer ]dCK is rated at Z waiis
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 s1gnal 1s connected through capacitor

R201 to the antenna input of
ver, T‘ne ‘narmomcs of this signal are

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,

[6+] e—r—e .
L >

| sw——
V178 T

/72 12AT7 I
I T

I00OKHZ CRYSTAL

CALIBRATOR I

PART OF /- | ™\
FUNCTIQN
SWITCH (- - -7;>—I

oY)
O\_/ ()
;:)—r(:'!\-/ R218
/  GRAY-WHT ? M

|Iljuf)\l:—
i

D—
b 1 L
TO_RECEIVER <= 9
INFUFP CIRCULT _:L
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
voltage, Relative Power output, and lugn Volt-
age, in the ALC pOSitiO“l i
+]

)
a an Q
w2 CAAL W™

Al o e m e cam aY
ule 1° ULE ve lI]UuU,
Tot

nv
CLCi

e :i

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 meagure final amnlifior nlate ocurrent, the
10 mea e a1 ampiiiier piate current, ne
me er is cor nected between the c thgdet of the

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

ulUue and screen cir-
Vv

the meter with no s1gnal input, When V3 re-
ceives a signal, the resulting current fluctu-
ations in the cathode are indicated onthe meter,
Since the ALC voltage at the grid controls

~rn ro

VJ the cathode current of V3

A s AT Y <. 14
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ASoon Py
LIvVE LLdLLUll U.l I.l.lC LI, VUL ag
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e
5
o)
D
jud
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12/
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3
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=
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0
0

smallnor-

Saiitaa ppUL =

tion of the transmltter outnut signal is developed
across resistor R912, rectified by diode CR901,
and filtered by capacitor C933, The resulting DC
voltage, is then indicated by the meter, The
Relative Power S ns1t1v1ty control allows the

P Y - L

1Uu1caeion

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 of the meter. Re51stor R922 keeps the

. 8 av

evel wnen ule

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

AY 4 av N L2 xro s J—

uat ule current in V6 is now controlied Dy the

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 larger AVL voltage) that oc curs whena 51g'nal
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CHASSIS PHOTOGRAPHS

R928 C940 R927

Co14 co13

co1s

TOP VIEW
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R929 C1|Ol

R911 C919 RY20RY17 C920 8.5 R934 €929 C906 C930 R921RY1I3I R912 C904

MHz (UNDER TRAP)
TRAP

BOTTOM VIEW
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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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MODULATOR CIRCUIT BOARD
#85-127-1

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

#85-130-1

P

6CB6
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BA|

NDPASS
5-5.5 MHZ
il

L)

"

1
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RFC
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FREQ.
SHIFT
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LMO SCHEMATIC
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SCHEMATIC OF THE
HEATHKIT®

SSB TRANSCEIVER
MODEL SB-101

| Nore:LeTTER-NASER DESIGNATIONS FOR RESISTORS, CAPACITORS, ETC., HAVE BEEN

PLACED IN THE FOLLOWING
0- 99 PARTS ON MODULATOR CIRCUIT BOARD.

100199 T "
200-299 " BANDPASS "
300-399 = AUDIO -
400459 " RF-DRIVER "
500599 = CRYSTAL "
600-699 " HETERODYNE

OSCILLATOR ~ *
T00-799 " DRIVER GRID -
800-

899 = DRIVER PLATE
900-999  PARTS MOUNTED ON THE CHASSIS.

1
2
EX
.

o:

6.

ALL RESISTORS ARE 1/2 WATT UNLESS MARKED O

. THERWISE.
ALL RESISTOR VALUES ARE IN OHMS (K — 1000, MEG - 1,000,000).

ALL CAPACITOR WALUES OVER 1 ARE IN pf UNLESS MARKED OTHERWISE.
REFER TO THE X-RAY AND CHASSIS VIEWS FOR PHYSICAL LOCATION OF PARTS.

SEE THE VOLTAGIE CHARTS (FOLD-OUT FROM PAGE 112) AND THE RESISTANCE
CHART (FOLD-OUT FROM PAGE 113) FOR ALL MEASUREMENTS.

ALL SWITCHES ARIE IN THE POSITION INDICATED BY THE KNOB POINTERS.

ARROW (/W TES CLOCKWISE KNOB (VIEWED ENO).

7. [ INDICATES HOOKUP WIRE NOT IN THE HARNESS.

8 () INDICATES COLOR CODE OF COAXIAL CABLE.

9. ALL RELAY CONTACTS SHOWN IN RECEIVE POSITION.

10. DIODE SYMBOLS ARE AS FOLLOWS:  —K~ FOR GERMANIUM DICDES.
44~ FOR SILICON DIODES.

11. FOR GREATER CLARITY, RELAY SECTIONS ARE SHOWN CLOSEST TO THE CIRCUITS
IN WHICH THEY ARE USED. LOWING MARKS IS USED TO IDENTIFY
THE SEPARATED SECTION OF THE RELAYS:

£\ = PART OF RELAY RL1
] = PART OF RELAY RLZ

12 SWITCH WAFERS ARE IDENTIFIED AS IN THE FOLLOWING EXAMPLE:

snfn i i-
FRONT PANEL. WAFER NUMBER. F = FRONT SIDE OF THE WAFER.
NAME OF WITH THE SWITCH R = REAR SIDE OF THE WAFER,
SWITCH. VIEWED FROM THE

FRONT PANEL.
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REPLACEMENT PARTS PRICE LIST
Circuit Board Parts PART PRICE DESCRIPTION
No. Each
PART PRICE DESCRIPTION
No. Each Mica (cont'd.)
20-97 15 50 pf
RESISTORS 20-102 JA5 i00 pf
20-105 .20 180 pf
1/2 Watt 20-107 40 680 pf
1-83 15 56 Q
1-3 Jd0 1009 Disc
1-111 .10 150 @
1-45 .10 220 Q 21-78 .10 5 pf
1-4 .10 330 Q 21-13 .10 500 pf
1-6 .10 470 Q 2i-14 .10 001 pid
i-9 10 1000 © 21-27 10,005 pfd
1-90 .10 2000 @ 21-16 10 .01 pfd
1-14 10 3300 Q 21-31 .10 .02 pfd
1-16 10 4700 Q
1-20 .10 10 KQ Other Capacitors
1-22 .10 22 KQ 25-115 .45 10 pfd electrolytic
1-24 .10 33 KQ 25-135 5 20 pfd tubular electrolytic
1-25 .10 47 KQ 26-94 1,85 13 pf differential
1-26 10 i00 K@ 26-122 109 2:654,95 2-section variable
1-27 10 150 KQ 27-34 .25 .2 pfd resin
1-29 10 220 KQ 27-19 1,50 1 pfd tubular
1-31 .10 330 K@ 31-36 .85 8-50 pf trimmer
1-33 10 470 K2
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 40-48¢ .15 36 ph
“’ 40-487 .20 300 p
40-587 i.25 6.8 MHz trap
1 Wott 20-686 .50 7 MHz
; - 40-687 .50 14/21 MHz
* 40-688 .50 29 MHz
N 40-692 .80 29,5 MHz
fWatt 40-685 .65 3.5 MHz
3-15-7 .15 1000 Q 40-689 .95  3,5/7 MHz
3-16-7 .15 25009 s0.691 .95  28.5/20 MHz
CAPACITORS
Mica TRANSFORMERS
20-130 .15  12pf 52-65 580  8,4-8,9 MHz bandpass
20-77 15 24 pf 52-73 1,35  3.395 MHz IF
20-96 .15 36 pf 52-79 .80 3.395 MHz
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45-51 25
84-22 .60
250-133 .05
252-1 .05
254-7 .05
344-50 05

.

~
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PART PRICE DESCRIPTION
No, Each

DIODES
56-25 3.00 Zener, 15V, 1 W (1N4166A)
56-26-1 .35 1Ni91 germanium
57-27 .00 Silicon 750 ma 500 PIV
CONTROLS
10-147 .75 200 Q@
10-149 .60 500 KQ
SWITCHES
63-396 .90 Rotary wafer

aakl_ 1397 .85 Rotary wafer
CRYSTALS
404-43 5.00 100 kHz
404-205 5,00 3393.6 kHz
404-215 4,50 3365,4 kHz
404-208 5,00 3398,4 kHz
404-207 4.35 12,395 MHz
404-208 4.35 15.895 MHz
404-209 4.35 22,895 MHz
404-210 4.35 29.895 MHz
404-211 4,35 36.895 MHz
404-212 4,35 37.395 MHz
404-213 4,35 37.895 MHz
404-214 4,35 38,395 MHz
CIRCUIT BOARDS

.-“ 127-1 2,15 Moduiator
oe-128-2 1,55 IF
85-129-2 2.00 Bandpass
85-130-1 1.70 Audio
85-131-2 2,10 RF-driver
85-132-1 .85 Crystal
85-133-1 .85 Heterodyne oscillator
85-133-2 .85 Driver grid
85-133-3 .85 Driver plate

15 ph choke
P.E.C. (printed electronic
circuit)

PART PRICE DESCRIPTION
No, Each

346-1 .05/ft Small sleeving

434-74 .15 Crystal socket

434-129 .15 T-pin tube socket

434-130 5 9-pin tube socket

490-5 .05 Nut starter

331-6 .10 Solder

595-840 2.00 Manual

Chassis Parts

PART ©PRICE DESCRIPTION
No Each

RESISTORS

i/2 Watt

i-4i .10 i0 0

1-83 A5 56

1-3 .10 100 Q@

1-4 .10 330 @

1-96 .10 750 Q

1-9 .10 1000 ©

1-90 .10 2000 Q

1-16 .10 4700 Q

1-20 .10 i0 K@

1.22 .10 22 KQ

1-25 .10 47 KQ

1-35 .10 1 megohm

1-37 .10 2.2 megohm

1-38 .10 3.3 megohm

Precision (1/2 Watt)

2-76 25 500 K 1%
CAPACITORS

Mica

20-130 15 12 pf
20-77 .15 24 pf
20-102 J15 100 pf
20-105 .20 180 pf
Disc

21-14 .10 .001 pfd
21-27 .10 .005 ufd
21-44 .15 .005 ufd 1.6 KV
21-16 .10 .01 pfd
21-31 10 .02 pfd



PART PRICE DESCRIPTION PART PRICE DESCRIPTION
No. Each No. Each
Other Capacitors TERMINAL STRIPS

26-24 2.20 20 pf variable

26-77 5,00 250 pf variable ?21-62 .}9 ::3 }ug miniature
26-109 1,95 2-section variable 4o0l-14 Y T-1ug
26-92 2.85 3-section variable 431-11 .10 5-lug
23-59 20,05 pfd tubular 431-45 A0 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 i0-meter coil 436-4 .35 3-1ug jack
40-548 4,00 Final tank coil 436-21 .95 4-lug jack
438-4 A0 Phono plug
CHOKES 438-29 .40 11-pin plug
45-41 .95 425 ph SOCKETS
45-30 .40 .5 mh
45-53 .40 Parasitic 434-39 15 Octal
434-42 «10 Phono
DiIODES 434-44 .15 Pilot lamp
434-118 40 11-pin
56-26-1 .35  1N101 germanium 434-143 1,00  Relay
57-27 .60 Silicon 750 ma 500 PIV
CONTROLS SHIELLS
10-57 35 10 K9 tab mount 206-717 15 Small tube, 1-3/4" long
10-208 1:95 i00 K& with switch lever 206-68 .10 Large tube, 1',3/4" long
10-68 65 500 KQ 206-206 15 L?rge tube, 2" long
10-153 .75 1 megohm miniature 206-86 .10 Pilot lamp
10-154 .75 10 megohm miniature ) N
12-48 1,50 10 KQ and 1 megohm dual  TUBES-PILOT LAMP
411-5% 1.35 OA2 tube
SWITCHES 411-11 1:00 6AUSB tub
80-2 .25 DPDT slide 411-128 1.60 6BN8 tube
60-4 20 SPDT slide 411-67 1,05 6CB6 tube
60-1 15 SDST 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 411-24  L4s  lzaalitube
63-349 2,40 :;ggsslg?tnc hsmgle wafer with 2; L:; Z:g; é;%uu.be
63-399 2.10 4-position double wafer 412-14 A5 #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 Coaxial cable harness

73-46 .10 5/16" plastic grommet 340-3 .05/ft Small bare wire
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PART PRICE

Har nesses-Wire-Sieeving ('cont’d )

No. Each
340-2 .05/ft 1
346-2 .05/1t
343-7 .05/t
344-51 .05/ft
344-59 .a5/1t
344-21 .05/1t

8-1/4" long tubular shaft
Q" 1ono ghat

9" long shaft

9-3/8" long shaft

11-1/4" long shaft
Split bushing

1/4" shaft collar
3/ 8" long bushing
ong busnmg

KNOBS-KNOB INSERT

462-175 .15
462-191 .70
462-193 1.05
462-218 .25
455_52 .10
DIAL PARTS
268-7 .25 «
446-40 .70

i 66-6 .10
100-19 .20
100-458 25

AV =200

7/16" diameter aluminum
1 1/ 8" diameter

Rubber belt .
Dlal escutcheon
3/4" diameter pulley

Dial pulley with 1/4" hole
Dial pulley with 9/32" hole

#100-450 Packaged Dial Drive Assembly,
consisting of the following:

250-63
266-74
100-445
- 100-449
100-444

499-414

A4

.55
1,00
o
el d

Dial mounting bracket
Dial pomter assemmy

Nvlon smral follower

Zero set drive pulley (small)
Circular dial

Dial drive pulley (large)
Drive shaft bushing package

Page 155
PART PRICE DESCRIPTION
No. Each
METAL PARTS
90-341 20.80 Cabinet
100-554 2,00 RF cage

consisting of the following:

204-573 .25
204-588-1 ,25
200-479-1 5,00
203-358-2 5,00

204-560 25
204-677 .10
208-281 .55
206-282 50
206-280 70
204-7317 .15
204-738 15

205-493-1 .55

266-97 .10
TOOLS

490-1 .10
490-19 .30
490-23 10
490-85 15
HARDWARE
#3 Hardware
250-172 .05
250-251 .20
252-1 .05
254-7 .05
258-5 .10

#6 Hardware
250-56 .05
250-89 .05

250-278 .05
250-218 .05
250-284 .05
250-26 .05

250-40 .05
252-3 .05

253-1 .05

RF cage rear plate

RF cage top piate
RF cage
Capacitor bracket
Control bracket
Chassis

Front panel

Support rail
Comb Dracket

Crystal fllter bracket
Switch bracket

Coil cover

Slide switch actuator

#3 lockwasher
#3 spring clip

6-32 x 1/4" screw

6-32 x 3/8" screw

6-32 x 3/8" flat head screw
6-32 x 3/8" phill‘ps head
screw

#6 x 1/2" sheet metal screw

6-32 x 5/8" screw
6-32 x 1-1/2" screw
6-32 nut

#6 fiber flat washer
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253-2 .05 #6 fiber shoulder washer
253-60 .05 #6 flat washer

aorcA 4 N7 - BN P TR T

LI%—1 .UD #0O 10CKwWdSNer

255-79 .10 Threaded shoulder spacer
259-6 .05 Small #6 golder lug

259-1 .05 Large #6 solder lug

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 .08 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

252-17 .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 .09 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 ii-pin plug retaining ring

435-10 10 Relay socket retaining ring

MISCELL ANEOUS

51-123 2,05 Output transformer

69-35 5.80 4PDT relay

74-6 25 MaskKing tape

110-40 72,70 LMO (linear master oscil-
lator) &

255-59 .15 Foot spacer A 4

261-9 .05 Rubber foot

266-85 40 Rotary switch detent

390-147 .10 High voltage label

391-49 30 SB-101 nameplate

404-283 37,00 2.1 kHz crystal filter

407-101 8,30 Meter

440-1 .20 11-pin socket cap

352-13 .15 Silicone grease

263-7 .05 Felt pad

The above prices apply only on purchases from
the Heath Company where shipmentistoa US.A.
destination, Selling prices elsewhere in U.S.A.
may be slightly higher to offset transportatlo.
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ana iocal taxes, vutisiae the UdeAe PArts ana
service are available from your local Heathkit
source and will reflect additional transportation,
taxes, duties and rates of exchange,



