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THE CLIMASTER ZEUE TRANSMITTER

. I. INSTALLATION

A,

After carefully unpacking both shipping containers, the
ZEUS 381 RF unilt and the 332 Modulator/Power Sapply
units should be examined for wisible ﬂhip{ing damage.
If the transmltter has been demaged in shipp notify
transportation ecompany at once. Retain all shipping
cartons aml packing material.

The 231 AF uhit wlll normally be located on the main
operating table in a convenlent position where all
controls are accessible. It is recommended that the
ZEUS be located to the left of the operator's position
wilth the station receiver located to the right. Igp of
unit should not be covered or obstructed or tube and
component life will be materially shortened.

The 332 Modulator/Power Sapply Unit can b e located at
any convenient position remote from the actual operating
position, Cables are provided for 10 fest of separation
between the RF and MOD/PS unitz. A 20 foot extension
unit can be furnished when it is desirable to locate the
MOD/PS at a more remobte point than provided by the

10 foot standard cable.

Cable connesetlions should be mada:
1. FPower eable with rectangular connector to both units.

2. Antenna relay coil and recelver muting connsctlons
to J302 (octal socket) on MOD/PS unit, per Fig. 1
and schematie CL-10-855.

3. RPF output cables for 2 and/or 6 meter antenna
systems to coaxiel fittings on RF deck. (As observed
from front panel the 6 meter output is to the left.)

4. Mierophone plug with Amphenol #J80MC<2M connector.

5. Conneect 110V AC male plug on MOD/PS unit to suitable
gsource of 110-1E0V AC, 60 eyeles, with not less than
6 Amp eapaclty, (Prior to making power ecnnection
make certain that TUNE-OPERATE switeh is in OFF
position, AUDIO eontrol is in CW position, and
TRANSMIT-STANDBY switch is in STANDBY position.)

Turn TUNE-OPERATE switeh to TUNE {1 position and
observe that VFO dlal and meter feoe are 1lluminated,

Observe that blower wmotor can ba heard faintly in rear
center of unis,



f£. THE 300 VOLT POWER SUPPLY IS ACTIVE AT ALL TIMES
EXCEP! WHEN THE TUNE-OPERATE SWIPCH 1S IN THE OFF
POSITION. DO WOT REMOVE COVFR FLATES FROM RF OR
AF UNITS WITHOUT PLACING THIS SWITCH IN OFF POSITION
OR {PREFFRABLY) DISCONNECTING UNIT FROM AC POWER LINE.

ZI. OPERATING INSTRUCT IOHS
a. COKTIRO TIONS - RF UNIT

1.

3.

TUNE=-OPERATE SWITCH (5 positions) (81)
oFF 411 power removed from units

TUNE {1 Activates all filaments and low voltage
power supply. Connects meter in VS grid
current position. HV supply 18 deactivated.

TUNE 42 Same as TUNE fl exfept meter moved to read
grid current of V6 (final power amplifier)

TUNE /3  Same as OPERATE except meter is connected
to read grid current of V6.

OPERATE MNormal operating positlon with high wvoltage
supply and oseillator controlled by
TRANSMIT-STANDBY switeh. Meter connected
to read plate current of V& (power
amplifier.)

TRANSMIT-STANDBY Toggle Switeh (53)

Normal transmltter send receive switeh
controlling VFO and HV supply.

FREQUENCY Control SWITCH (3 positions) (56)

2M Sets VFO to cover sultable range for 144
to 148 MC operation
KLTAL Connects crystal socket to ocscillator for

erystal control on elther band,

&M Sets VFO %o cover sultable range for 50
to 54 MC operation,

CW=-AUDIO Control (52, R2)

CW Position - agaua key Jack and shorts modulation
trans

ormer

AUDIO Position - after initial ealibrations provides

Eﬂlﬂiﬁ for ad justing elipping level up to



10.

11.

1=,

13.

14.

1S,

VFO Tuning (Cl) - controls VFO frequency over sither
2M or 6M calibreted range.

MILTIPLIFR (C6) - Tuning control for VI plale to
regsonate in either 50 MC range for EM
operation or 72 MC range for ZM operatlon.

2 DOUBLER « Tuning contirol feor V& plate %o resonalie
in 144-148 #5 rance for EM operatlon.
(Automatically dissbled for 64 operation.)

AMPLIFIER GRID (C8) « Tuning control for tank eirculft
between ¥5 plate and V6 grid. (Tank is of
CLIMASTER multiband type simultaneously
eovering both 2M and &M range.)

AMPLIFIER PLATE-TUNE {(C9) -

6 meters - Input (resonating) ecapaecitor of
6 meter PI network.

2 meters - Serdies tuning capacitor for & meter
HI-Q tank circult.

AMPLIFIER PLATE-LOAD (Cl0, L16) -

6 meters - Output (lomding) capacitor of & meter
P11 natwork.

2 meters - Adjusts wvariable link ecoupling for
control of loading on 2 meters.

BANE SELECTOR SWITCH (2 position) (86) -

& meters - Disables V4 and establishes clreunlts
for 50-54 MC operation.

2 meters - Connects V4 and establilishes eireuit
for 144 to 148 MC gperation.

DRIVE (f3) - Varies screen voltage on VS to
establish proper grid ecurrent on V6.

YFO (S4) - Pushbutton switch to activate only VFO
{or erystal) for frequency spotting.

AUDIO CALIBRATE (Rear of chassis) (RL)--
Potentiometer for adgusting gain of low
level audio for callbratlon of slipper
levels on CW=-AULID parnsl eontrol.,

VF0 CALIBRATE -~ Serewdriver adjustment accesslible

thru top eover, for correction of any
alight error of the dial polnter.

welk oo



16. METER (ML) - Panel meter whose functlon 1s aato-
matically selected by TUNE-OPERATE switch
to read driver tube (VS5) grid current
{0-3 Ma); amplifier (V6) grid current
(0-10 Ma) or amplifier plate current
(0400 Ma).

17. MONITOR (I4) - Glow lamp Serving as both send-
receive pilot light and modulation
monitor.

18, MIC (J1) - Receptacls for microphone input with
rovision for push to talk modification
desired.

19. KEY (J2) = Closed eircuit jack for telegraph key.
MODULATOR/POWER SUPPLY CONTROLS

A BIAS ADJUSTMENT (R301) 1s the only control on the
MODULATOR/POWER SUFPLY chassis. (This 1s factory preset
and will not normally require adjustment. Iowever, when
a saitable DC millismeter is availsble it is desirable
to check this adjustment during initial installation and
pericdically therealter.)

J303 is the assoclated jack for metering 5114 current
for adjusting R301.

NOTE: A low reslistance (2 chms or less) meter should be
employed. Most VO meters more than meet this reguire-
ment ocn their 200 Ma or legss sensitive scales.

TUNING PROCEDURE (6 Meters)

Initial tuneup on 6 neters is recommended. The [ollowing
step-by=-step procedure should be followed:

1. ESet eontrols as follows:
TUNE-QPEHATE SWITCH OFF

FREQ. CONTROL SW XTAL or 6M

CW=-AUDIO CONTROL CW position
MULTIPLIFA) Center of 64 segments
AMP GRID ) marked on panel

AMP PLATE-.TUNE Counter-clockwise
AMP PLATE-LOAD Counter-clockwise
BAND SELECTOR SWITCH  6M

DRIVE Mid range



TRANSMIT-STANDBY

STANDBY

Insert suitable 5 meter erystal in erystal socket
on panel or set VF0 to desired frequency.

Close key (or remove plug from key jack).

Switeh to TUNE /1 position.
gviteh TRANSAIT-STANLBY to

TRANSAIT position.

Tune MULTIPLIER to max. meter reading.
Switeh to TUNE 2 positilon and tune AMP GRID for

maX. meter reading. Adjust DRIVE eontrol forp

reading of 6 to 7.5 Ma,

Return TRANGYIT-STANDEY switch to STANDBY position.

Conneet sultable coaxial cable from antenna to &
meter output Jaek (P3) (located on rear of unit),

Turn switeh to OPERATE position.

Switch to THANSMIT position and guickly
PLATE-TUNE to resonance as indiecateq by

current on the meter,

fotate AMP-PLATE LOAD in
slmltaneously adjusting
dlp In meter current is

IUNING PROCEDURE (& Meters)

1.

Set controls as follows:
TUNE-OFFRATE Swlteh
FREQ COUNTAOL Switeh
CW-AUDIO Control
MULTIPLIFR

£M DOUBLER

AAP GRID

AMP PLATE TUNE

AMP PLATE LOAD

BAND SELECTOR Switeh
DRIVE

TRANSMIT-STANDBY Switeh
I-—E-l_

e¢loclkwlse direction while
AP PLATE TUNE until minimim
between 190 and 210 Ma,

OFF

XTAL or 2M

CW position

Center of 2M segment

Pointer at "2 o'clock"
Pointer at "12 o'clock®
=M

"12 o'elock®

STANDBY

T Ty et

After 3 minute warmup,

mater

ad Just Amp
Ginimum



CAUTION - HBAT YHORCUGELTY BRECRE O2ERATLION

Several operators have experienced arcing in the final amplifier
tank circuit of the ZEUS, Investigation has shown that this
condition results from inadequate load of the final, either
during tune-up or operation. The foll precautions should
bes observed to prevent arcing:

1. Always be certein, when changing bands, that the antenna
load is connected to the proper caaxiai output receptacle.
Even a short peried of operation on 6 or 2 meters with
improper load cn the proper output terminal can cause
destructive arcs on the amplifier plate tuning capacitor.

2. Be sure the antenna relay is of the coaxial type and is
functioning properly before operating the ZEUS.

%, When adjusting leading on 2 METERS set LOAD control to
112 o'eloek™ before applying high voltaga.

L. Never cperate with AMPLIFIER plate current "dipped®
below 120 Ma.

£, Although the ZEUS will operate on both bands with antenna
avstems having moderately high standing wave ratio, it is
highly recommended that svery effort be made to employ
antenna systems with VSWR of less than 1.8 to 1.0. It
has been cbserved that many otherwise good antenna systems
sn 2 and & meters have bean greatly degraded with poerly
designed antenna relays., We recomsend the DOW HET DX-60
as an acsessory to the ZEUS.

6. BSome operators have reported difficulty in reducing plate
current to 200 Mo on & meters, particularly when operating
below 50.2 MO, All observed instances have shown that
the & meter antenna used had at least a 2:1 SWH. If
possible, the SWR should be reduced.

If it is not practicel to improve the 3WH the loading can
be reduced by increasing or decreasing the length of
coaxial cable between the transmitter and ths antenna
relay. Normally a change of 3 feet will be satisfactory.

Pa EJ‘A.



2. Insert suitable crystal or set VFU to desired
frequency.

3. Close key or remove plug from key Jjaeck.

4. Switch to TUNE 42 position. Allow 3 minutes for
f1lament warmp.

5. Switch TRANS/IT<STANDBY to TRANS.IT position.

6. AdJust MULTIPLIER, 2M DOUBLER and A«P GRID all for
maximim meter reading.

7. AdJust DRIVE control for 6 to 7.5 Ma meter reading.
8. Heturn TRANSMIT-STANDBY switch to STANDBY position.

9, Connect suitable ecoaxlal cable from antenna to B
meter output Jock (P2) located on rear of unit.

10, Tumn switeh to OPERATE position.

11. Switeh to TRANSJIT position and gulekly adjust AP
PLATE-TUNE to resonange as indicated by minimam
current on the meter.

12. Increase antenna coupling by rotating AMP PLATE-LOAD
control in elockwlse direction until meter reads
200 Ma. Rebtune AYP PLATE TUNE to minimum if required
and again Iincrease loading to 200 Ma.

15, Recheck grid current by switching to TUNE 3 position.
Read just AP GAID for maximum meter reading. HReadjust
DRIVE eontrol to between 6 and 7 Ma,

14. Return to OPEBATE pozition.

NOTE: UWhen 2 suitable ocutput indieator such as a mierp-
match or other RF outoput meter is avellable it will
nermally be possible to obtain somewhat higher output on
£ meters by adJusting the PLATIE TUNE and LJAD controls for
maximim indlieated power output rather than minimum plate
carrent dip. In either case, amplifier plate current

should not exceed 200 Ma for AM operation or 250 #a for
CW operation.

CW operation (2 or 6 meters)
1. After following the £ or 6 meter tuneup procedure

outlined in the previous sections the ZEUS is ready
for CW operation on either band.

£. The ZEUS is designed to furnish clean, chirpless keying

with a very minor back-wave output. Keying is of the
grid block type of the 6CL5S multiplier stage.

T (Rew 5-23-1)



E.

VFO_DIAL ECALE

L.

The ZEJS VFO has been designed both mechanleally
and electrieally to provide stable freguency control
over bath the 6 and 2 meter bands.

Direet frequency callbration of the ZEJS VFO employs
a unijue syvster of frequency readout which permits
setting Tfrecuency %o greater aceuracy than any other
gsimilar unit., Study of the dial ealibration will
indicate that each 250 KC point is sibdivided into

5 segments projected across disgonal lines. Lach
successive interseectlion of s diagonal line with one
of the horizontal lines covers a 50 ILC step. With
a little prectice it 1s possible to employ this dial
seale system to set to within 10 KC of the deslired
Trequency.

Bfi
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S,

A serewdriver control, accessible from the top of
the RF unit, 1s provided for calibration of the
VFO dial parts,

Differential frequency readout 13 another unique
feature of the ZEUS VRO. The logging scale is
marked with a series of cireled numbers which deplet
the frequency change per division of the vernler
calibrator visible the recessed window. For
example, the rmumber (5 appears near the low edges of
both the 144 MC and MC VFO range. This Indicetes
when Q&5Ying 5 KC from, let's say, 50, 110 DC 1t is
only necessary to move the VFO one vernier division
and you are thers, Likewlse, to QS5Y down 20 EC cne
would move the dlal 4 divisions.

The ZEUS VFO dial utllizes a somewhat unlinear dial
scale for the purpose of furnishing the greatest
band spread in that portlon of toth the 6 end 2
meter bands where wost activity is centered while

5t1l1l providing adequate freguency reset over all
portions of the band,

OSCILLATOR OPERATION

1.

E:

4.

The proper selection of VA0 range for the parsieuvlar
band to be used is accomplished by the panel switeh
captloned ZM ~ XTAL - 6M,

Crystal controlled operation on either band is
accompllshed by Inserting a erystal in the panel
recugtemla and switehing the 8M - XTAL = 60 switeh
to the XTAL position.

Crystal eontrol on eilther band can be achleved with
erystals as follows:

2 meters: 8000 to 8222 KC
18,000 %o 12,333 KC

o metera: 8333 to 9000 KC
12,500 to 13,500 KC

HOTE: 12-13 MC erystals are recommended for maximum
freedom from spurlous cutputs and minimum
TVI problems,

A panel switch, 54, captioned VFO is utilized for
gpotting frequency of osecillator (VA0 or XTAL) and
for zeroc beating purposes.
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III.

1.

2.

SPECIFICATTONS

Frequency hRangs:

a) 2 meter band - 143 to 14 E.E MG
b) & meter band - 43.5 %o 54,1 MC

Frequeney control:

a) 2 meter hand - Internal VFO or crystals in
8 or 12 MC range.

b) & meter band - Internal VFO or erysials In
8.3 or 1l£.5 MC range.

Frequancy Etahilit{: VFO drift after 15 mincts wermap
255 than 7 parts per million par
hour for normal room temperatura
variation.

Powar Ratings: 150 to 180 watts ecarrier lnput
100 to 120 watts carrler output

Modulation
Characteristics: a) ©Class B high level plate and
gsereen modulatlion of Powar

Amplifier stage.

b} Low level speech elipping with
automatlic level control actuated
by peek detectlion of modulator
output. (Preset to stert speech

clipper at approx. 90% regative
medulation. )

e¢) Moduletion monitor Jamp indicates
when ¢lipping starts.

d) Regponse characteristlics (with
3 db clipping):

Flat to within £-3 db from 3350
to 3000 eps.

Dovn more than 10 db at 200 cp=
and Z600 eps.

Lown more than 18 db at 120 e¢ps
and 4200 cps.

e) Calibrated nligg-ing level control
with up to 18 useable speech
ﬂlipﬁlns at 95% modulation with

high impedance micbo-
phone at normal volce level.

f) Internally produced hum and noise
down more than 40 db below 357
modulation with 12 db clipping.

]l (=



6. B8purlous Cutput: Less than S5 milliwatts gpurious

oatput at any frequency when
operated into matched load.

T. Output Impedance: 40 to 80 ohm nominal.,

8.

a) Keying speed to more than 40 WPM

Keying
Characteristlies: b) Rise time approx. 2 milliseconds

¢) Decay time approx. 4 milliseconds

9. Power Requirements: 115 wolts, 58«62 eps, 600 VA
I¥. CIRCUIT LE ICH
A, DRF SFECTION
1) OSCILLATOR: V1, & type ﬁﬂﬂ is employed as a series

tuned, high C VFO in the to 27 MC range., Output
is eoupled from the oscillator cathode and fed thru
low capaclity cable to the following stages.

The use of the paralleled sections of tha 6BKT with
its resultant high GM and mechanieal stability
provides an unusoually steble oseillator, Plate
voltage of approximately 45 volts from a regulated
source and fﬁmnt current regulation contributs
materially to frequency stability,

S5 serves to selest proper range for £ or 6 meter
operation. The same switch eonverts the cscillator
to eryatal control when desired.

Oscillator tuning ranges are:
2 meters: 24,0 « 24.67 MC
6 meters: 85,0 - 27.0 MC

In the XTAL position the SEK7 serves as a modified
Colpltts osclillator and furnishes extremely stably
erystal frequency control. 8 or 12 MC fundament.l
mode crystals may be used.

EUFFER: Ve i3 a Class A buffer stage followirz the
VFO. (When erystal control is employed this siage
becomes a Class C, frequency maltiplier.) L«oge
coupling to the oscillator and re ted suply
vol 5 on this 6AH6 staze contribute to overall
ﬂt&bilitri

MULTIPLIER: V3, s type 6CL5S, 15 employed as a
frequency multiplier, The plate tank eapacitor (C6)
covers sufficient range to permit opera’ion as either
8 doubler to 50 MC for 6 meter operaticn or as a
tripler to 72 MC for 2 meter operatlon.

-11=



4. £ Meter DOUBLEH: V4L a type 7558, is used to
double frequency to 144 #C range for £ meter
operation. This stage is disabled (by 56) for
operation on 6 meters.

5. DHRIVER: VS 1s a straight-thru amplifier utili=zing
a miltiband ecupler in its plate eircuit. OStreight-
thru operation of thils stage contributes consider-
ably to the spurious-free, hamonle-free output of
the ZEUS, A screen voltage control (R3) in this
stage serves as means for adjusting grid drive to
optimum on the final amplifler stage.

6, FINAL AMPLIFIER: V6 1s an RCA 7034 tetrode
anplifier with & specially devised, high efficiency
maltiband tank circuit, The tank circult operates
as a modified PI network on & meters wherein Cl0 and
CH9 serve as plate tuning and plate loading capaci-
tors, respectively. The tank eircuit operates as
a half-wave lumped tank on 2 meters wilth adjustable

link eoupling. Mechanlcal linkage on the shaft of C9

varies the link coupling on the Z meter tank,
permltting a single panel knob to serve as

econtrol for both bamds. Separate VIF receptacles
at the rear are provided for each of the two bands.

LOW LEVEL AUDIO

V7 (12AXT) and V8 (12AU7) are low level audio stages
located In the RF unlt. A specinl feature of the ZEUS
audlo system 1s the use of two separate audio gailn
controls. Rl is located at the rear apron of the AP
chassls and 1s used to preset the audio gain of the
unit in such a manner as to permit the panel gain
eontrol, A2 to read speech clipping level directly in
declbels, Once 3et for a given mlerophone and operator
this control will seldom require readjustment. (The
MONITOR lamp, I4 gives a contimious check on this
adjustmsnt.?

R/C time constants in the low level andio stages are
selected to yleld optimum performance from the clipper
and high level audio stages.

The second half of V8 is employed as & cathode follower
to furmmish low éﬁgﬂdanca oatput permitting separation
of the HF UNIT the MODULATOR/PS UNIT.

Output level from the cathode follower is 45 péak to
pedk volts or more before overload.

HIGH LEVEL AUDIO

The high level audio elirenlts components are ent
contained within the MODULATOR/POWER SUPPLY UNIT. They
may be consldered as three separate eircult groups,



1. Speech Clipper ~ Filter consisting of two type
1K24-A diodes (CR302, CR303) arranged to furnish
symmetrical ellipping of audio signals above a
certain level. A sine wave exceeding this level
is clipped into a sgquare waveform. Single volce
peaks exceeding this certain level are clipped off
at their tops. The level at which elipping starts
is established by V306, a type 6C4 whose nctlion is
desceribed in paragraph IV-D,

The f1lter following the clipper circuit is es-
pecially designed to attemuate high frequency
components ineluding those above 3500 eyeles in the
original voice input as well as those gencrated by
the elipper process.

£, Thase Inverter - Driver section employs a 12ATT
(V301) as a cathode coupled phase inverter and a
BEXT (V302) as a push-pull dlrect coupled cathode
follower driver. Direct coupling between the driver
and the modulator stage greatly minimizes the two
ma jor disadvantages of a Class B modulator system.
Low frequency distortion is eliminated and grid
current clipping is virtually eliminated. R301
e3tablishes the operating point of the driver

systeéem to set proper zero signal conditions on the
modulator tubes,

3. Modulator stage - employs £ type 811-A (V303, VE04)
as eonventional zero bias modulators with a specially
designed modulation transformer to transfer modulated
output power In proper proportion to the Class C
RF final amplifier plate and screen.

AUTOMATIC MODULATION SYSTEM

The exclusive AUTOMATIC MODULATION CONTROL system in
the ZEUS prevides a simple, trouble free technique for
control of specch clipping over wide range of modulator
load and speech input conditions.

A type 6W4 (V305) 1s utilized as a biased peak detector
with cireuit constants so ar as to produce no
putpat until a negative modulation peak exceeding 903
modulation is encountered. A single such pesk produces
a signal across the 6W4 load, and to the 6C4 (V306)
cathode follower. The elipper blas on the 1N34 stage

is reduced by this action, Time constants are such that
corrective action starts in less than 100 microseconds.

Release tima 1s of the order of 50 millisccond=s, This
has proven to be an ideal balance for normal voice
characteristles and mierophone technigues,

A glow lamp, located on the panel of the RF UNIT and
captioned MONITOR provides a visual indieation of the
action of the clipper eircultry end provides the operator
with an effective modulation indicator.

134



POWFR SUPPLIES

Several separate power supplies are utilized in the
ZEJS, These are all of conventional and conservative
deslign.

1.

325 Volt DC supply utllizes a 5U4C (V307) as a full
wave recbifier and provides B positive level for

all tubes except the Bll MODULATORS and the 7034
POWFR AMP. A regulated 150V DC 1s derived from

this source by means of a type OAZ (V308) and 1is
used as plate and screen supgl:r for V1 and V2, A
negative bias voltage (CR30L) 1s also derived from
this supply for keying, blasing end similar purposes.

875 Volt supply employing two SR4GY (V310, V31l)
furnizhes plate supply for the 811A MODULATOR tubes
and plate and sereen supply for the T034/4X150
POYWER AAPLIFIER.

A type 6BKXTGL (V31lE) is employed as a DC clamp tube
for protection of the screen of the T034/4)X150 tube.

Flloment current regulation for the 6BK7 oscillator
tibe is fumished by & unigue cascaded ballast tube.

(V309, V313) arrangement making VFO frequency
essentlally inde t of line voltage variation
of noraal proportions.



Model 331
ELECTRICAL PARTS LIST

SYMBOL DESCRIPTION WFR. TYPE
BLOWER
BLI 115VAC-60 cycles,l6 Watt Ripley 8483
APACITORS

variable, S-1 Hammarlund ECM-100-8
A trimmer, i 5-—,]: KPO
c2.C3 trimver y3-12pf, HPO CRL gz2
C3A caramic '?5]5!;2 5%,NPC Aerovex ¥P0-81
(HA caramic,L7pf. 5%
c5 trimmer . *55 CRL 822
CEA trimaer,L.5 -?5 f HﬁSD CRL g22
csa ceramic, g ireco COTH-6B0
c6 variable,5 p Hermarlund EF-50
C7.08 variable, 35pf Hoammarlund EFP =35
c9 variable . .7-13pf Johnson 165 ;g
CLO variable LL0pf Johnson
Cl1 varizble,l,8-8. ?pf Johnson =104
ci2 ceramic 5
13 ceramic,51p o iﬁ 1PO Arco NPO-51
C134 selectad nmi "added as required
Cli ceramic,180pf,2,5% Arco CM-15-F-181-C
CLLA selected and added as required
C15,016 ceranmic, s 5%, NPO Areo CM-15-F-271.J
CL7 ceramic,l5p Arco CM=-15-C-150
clg ceramic,3 Arco CH-15-E-.390
Cclg curanil:“ 22 mfd, Arrovox BCD-D1-10MY
c20,c21 022 ceramic, .01 mfd. Aerovox BCD-D1 -4GMY
C23 ceramic, 47pf Areco CCD-470
25 25 ceramic,.0022 ufd, Aerovox BCD=D1-1GNM7
qu Cz7.,C28 caramic, .0l mid. Aerovox ECD-D) 40V

caramic,,7pf Arco CCDR--470
f}ID ,C31.C32 ceramic, .,0022 m{d, Aerovox ECD-D1~-10MV
C33 mica,62pf hreo CM-15
34 vhru ﬁf&‘?ﬂ!rmit, 0022 mfd. herovox BCD -DL-10GMY
39 ceramic,5 CRL 8505-502
CLO . ChLL ceramic 22 nfd Aerovox BCD-D1-X1CGHY
Ch2 niu“o&% d,2500VDC Sangarzo AZ
C43 caran.tc,smpf 'I' CRL TV~3-500
Chi ceramile, .l‘.}l Aerovox BCD-DL=-4LGHY
CL5 ceramic, i Areco GCD<=470
CL6 ceramic, f, Aerovox BCD-D).~1 -20%
C47,0L9 ceramic.47 f Arco CCD =470
cLe cnru:lc L E . Aerovox BCD-Dl=1.20%
C¢50, 051 ceramic,.0022 nfd Aerovox BCD=-D).-1GMV
c52 ceramic, 47pf Arco CCD-470
C52 ceramic, .0l mid Aerovox ECD-D1 =4GM7
€54 thru C61 mm:.c.,,mzz mf'd Aerovox ECD-D1-1GMV
FU3E3
Fi 2AG, 1 amp Littelfuse

HMERCURY-ZEUS RF UNIT

L



(EFL-331-2)

INDICATCR LAMPS

I3

14
INDUCTORS
|

L2

L3

L

LS
L6
L7
L8
LG
L10
L1l
Li2
L13
L1
L1l5
L16
L17

METER
m

RESISTORS
BRI RZ

R3

R4
RS
R6
RT

R3
RO.R10
nil

rlz

R13

R1b

R15
R16,R43
R17

R1E

R19

R20

R21

R22

123

R2L4

R25

R26

R27
R27A
R28

R29

230

0,3V at .25 amp G.E.
6.3V at .15 amp G.E.
neon G.E.
1.2%uh Hational
. T5HH , 125MA ¥iller

20 turns #26 enamsl wire North Hills
turns,#18 wire,s inch dia.
turns,fib wire,8 inch dia.

Ohmite

na #12 wire 3/4 inch dia.

turns,#16 wire,l inch dia.

uh Ohmite

Ohmite

6 ing,l inch dia v

turns,}/16 tub ¢ "

turns:% wire .l {neh dia.

uh Ohmite

-8 uh Ohmite

turn 4 wire, 1 inch dia,
-Bh tﬁﬁ : Ohmita

[ e e R :"”HU*&UU
EEZLTE

0-~4O0MA, 0-10MA,0=3MA F.S. Ideal Precision
Meter

variable, comp,l meg,20% & W
et
xXed.c
fixed comp. 12,108 g"
fixed, coap 47 uhn,i AW
fixed,comp,330 ohm, 108, W
fixed,comp, 1K 151(-.}!
fixed,comp, 47K, 108, 4w
fixed,conp,120 ohm 10%, 4W
fixed,comp, 27K, 10%, W
fixed, comp,2,2K,10%, 4w
fixed,comp,220K,10%, aW
fixed, comp,68K,10%,
fixed,comp,33K,10%,
fixed,comp, 0%

fixed,comp,12 +10i§’

AA0K

i

fixed,comp,22K,10%
fixed,comp,1K iﬁdﬁ
ﬂ:ud,mp,lzﬁ. .
fixed,comp,22K,10%
fixed,comp, 2.2k # W
fixed,conp, 22K, 10%. W
fixed. coap.b,.8K,108,2¥
fixed,comp,15 ohm,5%, 3W
fixed comp,1500 ohm 10%,4W
selected and added as require
fixed,comp,l0 ohm 2
fixed. comp,220K,10%
fixed,comp,33K,10%. 4

SEEEEEEEEEEEEEEEEEEEEEEES

=110

) =
v

il
L7
NES1

IR70 (forz)
620
F120 (form)

50

L1id
250
50

Z50
L1,
4235

B70



(EPL=331-3)
RESISTOHS (cont'd)

fixed,comp,15K,10%, iAW AB
[32 fixad. yeomp,l. 8 e mﬁ A AB
R33 fixed,comp, h?ﬂl' 1 AB
§ o phmemibnigh &

xed , ¢
R36 fixed comp. 22K, ing* AB
R37 fixed,ccap,l meg,l AB
R38 fixed, comp, 3, 3K, i iﬂ AB
R39 fixed, comp,5 AB
R1L0 fixed,comp, 2. zi u&* AB
fLAl fixed,comp,12K,1 AB
42 fixed. comp, 47K, 1n£ 4B
RLk fixed,comp,39 ohm,i0%,3¥  AB
EHITGHESD wafer, 4 polea.5 iti CRL
. er e3 tioen
32 A,B 2 pole, caltion (part of R2)
33 A,B tnggle.dﬂ e pole, aingle
ow Carling

Al pushbutton Switcheraft #4006
354,8,0 wafer,3 poles,3 position CRL PA-1005
364 B,ﬁ wafor,3 poles,2 position CRL (modified}
TRANSE CRMFR
T1 6.3V at BA Epen Prod.Inec. 2205
TUBES, EI.-E‘E-THU:."E
Vi ~ GBR7B G.E.
V2 6AHG ml:.
V3 6CL6 G.2,
Y2, V5 7658 PCA
76 7034 RCA
¥7 12AX7 G.E.
ve 12A07 G.E.



ZEUS MODULATCR AND POWER SUPPLY URIT

SYMBOL
CAPACITORS

€302

G303

C30k

ﬂiﬂg
C3006,C307
308,309
c310
€3il.c32
€313,4,B.C

C314,C315.C17
€316

RECTIFIERS &
DIODES

CR302,CR303

FUSE
RELAYS
X302
INDUCTORS

L302
L303
L304

RESISTORS

R302
R303
R303
R306

R
k308
R309
R310
R311
R312,R313
R314
R315
R3I16
R317.R318
R319
120

Model 332
ELECTRICAL PARTS LIST
DESCRIFPTION

paper,.l mfd.z200V
ceramic, 470pf 500V
cerazic,2 » 500V
coeramic, .01 mfd_ 600V
pnpur.,éﬁmfga 200v
paper,.05 mfd, LOOV
ceramiz, 02 mfd, 600V
paper, .l mfd,
electrolytic, 10 mfd/ 250V
electrolytie,80/20/40 mfd
WSOV/L50V/ 3507
uln:trolitick?ﬂufdfiﬂﬂf
paper, .01 mfd,1600V

salenivm rectifier
germanium diode

;a;ﬂ:ujm&ug
JAG BA sdevslo

DPST 6V.AC
3PDT 115V. AC

1 HY

swinzing choke 12-2HY 200MA

filter choke,8HY, 300MA
filter chnkn,zﬂﬂf.lﬁﬂh

variable,comp,25K 10%, 2W
fixed,comp,12K,10%, iW
fixed, comp,82K,10%, aW
fixed, comp, 33K 10%, W
fixed, conp, 22K, 10%, 3W
fixed comp .l meg,l
fix®d, K comp,
fixed comp, 33K, 10%, oW
fixed,comp,l weg,l0%, &W
fixed,cn-pplﬂﬂﬂ,iﬂi ;H
Exﬂ:emp,imﬂ.ll wiﬁ
xed ,coap,l mog
fixed, conp oK 1 ;
fixnd,cmp,#‘?l‘hiﬂ:ﬂ, W
fixed coap,56K 10%, 3W
fixed,comp, 22K ,10%, &%
fixed, K conp.6.8 meg,l0%, 2W
fixed comp.8,2 meg, 108, 2%

[1

0%, 4%

WER. TIFE
Sangamo 33
Aearovox BCD
Aerovox BCD
Aercvox BCD

33
sangm 33
Erie ED-. .02
Snnfnmﬂ 33
Mzllory TCS52
Mallery FP375.6
Pyramid TMS1910

Cornell-Dubilier 1651

Radio Receptor Co. 16Y1

Amperex
Littelfuse

Artisan
Artisan

Chiecago
Stancor
stancor
Stancor

Allon-Bradley
dllen-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradley

fllen=-Bradley
Allen-Bradiey

Allen-Bradley
allen-~-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradler

IN3LA

drace ¥
Faoos

RHX72
RGX54

TH~10004
Cl401
c2308
C1515



RESISTORS, (contid)

(EFL-332-2-C)

Allen-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradley
OW Allen-Bradley
Allen-Bradley
Allen-Bradley
Allen-Bradley
gii:n-ﬂradlur
All::fﬂrndlnr
Allen-Bradley
Allen-Bradley
Allen-Bradley

Epco Products
Zpec Products
Epco Products

A-Earax
RCA
g.E.
G-E-
0.E.
Amperex
Amperite

ETE:ritn

fixed,comp,2.7 nagflnj,

R322 fixed,comp,l.8 :ag,l H
R323 fixed,comp,120 ohnm
R324 fixed,comp,10K 10% EH
R325 fixad Hiraunund
3326 K327 fixed uireubund,ﬁﬂx
R328 fixed,wirewound,15K,10%, Eﬂi
R329 fixed, " wirewound 25E lﬂi W
R330 tl:nd =¢nm,2 7K lugbi'
R331 a,cnmg
R332 fixu& , comp, 2 ﬁ 10%
2333 fixed,comp, 56 u!:m i
R334 fixed. ;conp. L7 ohm EH
R3325 fixed,wirevound, 56
a33b6 salncéed and added nn requirud
TRANSFORMIINS

) plate
T302 plate & filamentse
T303 modulation
TUBE2, ELZCTROM

I01 12ﬂT?
?3E2
V303,V304 Ell»ﬂ
V305 Gk,
V3006 GCh
V307 504
V308 OAZ
V309 3R7
gg%g vilz2 gg{
¥313 6BX7

L9

G.E.

ul3 Type 6F

2225
2215
2214



VL.

-a. VFO Alignuen® Procedure

r‘ullgh‘ ‘H'E of ﬂ;hubaglmﬂ:iﬂ zﬂgsaﬁl Tn.usm.tt:ur is care-
calitrat ore shipmen should not normally
need reallgrment.

Realigrment of the VFO should not be attempted unless
conclusive tests Indlicate that the VFO CAL control range
iz Inadequate.

The alignment proceedure 1s as follows:

Refer to Fig. 2 (component location of RF unit). Dlote
the lecation of the three VFO pedders C5, CE and C3.

A calibrated receiver covering the range of 24 to
25 MC ia roquired.

Align the VFO with all covers in place and secured,
Sei the VFO CAL control slot to 10 o'¢lock (or 4 o'clock)

a3 view from the front of the unit,

Set the TUNE-OPERATE switch to TUNE 2. ©Set the TRANSMIT-
EI'QHEHE‘E switch to TRANSMIT. GSet the 2M - XTAL ~ 6M switeh

Step 1 - gt “t.;:ha VFO diml to 1-lm 'thmv;u“; receiver to
carefully zero- e ad justing
the padder C5.

Step £ « Set the VFO dial to 148 MC. Tune the recelver to
24 .667 MC, Again zero-beat the VFO by adjusting
the Pﬂ-d-d-ﬂ'r ﬁ‘i

fdepent steps 1 and E until the two ends of the
£¥ band agree to within 1 EC or better.

Step 3 ~ Set the ZM « XTAL - 6M switch to 6M, Tune the
recelver Lo B85 MC, and adjust padder CZ2 %o zero-beat.

RUTE: VWhere & receiver with sufficlent calibration accuracy
at £4 to 25 MC 13 not avallable the above procedure
can be followed utiliz the appropriate harwonie
frequencles in both the 2 and & meter band,



¥I. =b. Blower Lubrication and Clesaning

The blowar huarinﬁn should be oiled about once every
three months with a few drops of not too light machine
oil,

At about the sgne intervals remove accumulatad dust

from the blower vanes and the radiator of the final
amplifier tube.

Replacement of certain tubes may require resetting
of one or more adjustments.

After replacement of V302 (6BX7), V303 (EllA) or
Vi0L (811A) the current on the metering jack J303 must
be reset to 50 to 70 ma with an external meter. Do
not interchange the plate connecteors on the 8llA's.

Replacing the filament voltage ragulator tubes V309
and V310 check the heater voltage of the VFO tube V1.,
It should read 6.0 to 6.4 VAC at nominal line voltags
of 115 VAGC.

The replacement of the remaining tubez does not re-
quire adjustments but indiscriminate tube changing should
be avoided.



VI, -fi. feslsztance and Jeltage Measuvements - HF UHI

All eeasurement: taken from Sube pin o 2hasslis; res-
istonee messuregents taken with power supply cable
Gieconnectad,

Toltaze measurements taken with 115V AT inout to powsar
supply, TUNE eswitch in pesition 1, AUDID et adniwum,
DRIVE at minimua, BLED In 2M, togrle switch ia TEANGMIT
podition. Velioge measuresents are teken with VIVM.

TURE i) BESISTANCE YOLTACGE

VL 1, G Inf &5V

G TR
2, 7 25K =AY
3., 8 17 A
4 G o
o Q 6.3V AC
S & ) 1

e 1 6% AV

6AHG
£, 4 0 o
5 0 6,5V AC
= Iaf 150V
& Iaf 115V
T 30 2.15V

w3 1 120 oV

G016
5, 9 TOK A5
oo 1 50% 210V
4 0 B3V AC
5 7 C Q
& 130K - _ a0V _

T4 L, 85 7.8 O 0

TS5

2 20K =50V
3, 8 175K 2TOV
£ O 6.3V AC
& 1200 400V



Y¥I -4 cont'd, RFP UNIT

—_—
s 1, 5, 7, 9 O Q
TSE8
2 32K -
7, 8 0 (varies with DRIVE O (wvaries with DHIVE
from 0 to S0K) from O to 250V)
4 0 6.3V AC
5] 120K 400V
s 1 % ring Inf 0 (o not check
7054 terminal with HV on)
2,4, 6,8 O 0
=5 0 6.3V AC
T 8] 0
Aadiator Inf 0 (do noct checlk
with HV on)
Baze Index 9K =100V
Plug
1 1 Int 2657
128XT
2 0-14 (vories with (b
AUDIO CALIBRATE
control)
e ook e, TV
4, 5 o 6.3V AC
[ Inf SOV
T 1.8M C
8, 2 o o
va 1 Inf 1
12177 4007
2 12K to 1M (varies TSV
with AUDI) control)
3 14K 90V
4, 5 0 8.3V AC
5 Inf aLEY
T 14 [y
3 a.35 12V



vi. -d, Resistance and Voltage Méasurements

MODULATOH/POWER SUPPLY

Voltages mensured in operating condltlon with proper
loading but without modnlation.

Hagistance mezsurcements taken wlth BF Unit disconnectsd.

TUGE P RESISTANGT YOLTAGE
V3ol 1 10 &sYr
LEnTT
2 L.5M =29V
3,8 200K «20V
4, 5 0 3.15V AC
3 10M TSV
T 10M =22V
| 9 Q 5.15V AC
302 1 1M ~40V
aBYY
2, 5 10M 360V
3 1E0K 2V
4 i A0V
(=] 150K =2V
T, & Q 3.15V AC
Val3 i, 4 0 3.5V AC
1R
3 LS50 2V
Plate cap 3ZK 920V
Va04 L, 4 0 3/157 AC
811a
& 150K eV
Flate cap 32K 920V
V305 3 0K 20v
aWd
2 3 .EM 160V
T Inf
6.3V AC pin tp pin
8 Inf

Scoant d
il



Vi. -~d. MODULATOR/POWER SUPPLY {cont'd)

VE05 1,5 10M 350V
EC4
3, 4 v 3,15V AC
1.8M 20v
= 50K (varies with 11ov
meter polarity)
VE0T 2, 8 10M 3T5V
54
4, 6 &0 450V AC
308 1, 5 104 150V
OAE
g, £, 7 (v} 0
1“EEDH 3 1 20V AC
Auy
T 1.5 6.3V AC
v310 2 1 20V AC
2R
i 1.5 6.2V AC
V31l 2,8 30K SOV
Sid
4, 6 75 1000V AC
VE1E 2, 8 Z0K 20V
SR
4, 6 75 1000V AC
VAT 1, 4 Inf =140V
GEXY
Z. 5 205 320V
3, 6 0 0
T. & 3,157V uC

g



115VAC g

3 L“ K302 |
o D"é"-
o U o ,
0 O YA
|
Fig. 1

Octal socket for auxiliary equipment contirol

{located on skirt of MOD/POWER SUPPLY Unit)
Pin #1 - normally open relay contaét
#2 - common relay contact

#3 - normally closed relay contact

{The relay K302 is activated for transmission;
Pins #4 & 5 = 115VAC for aux. antanna relay
(O for tranamission}

FIGURE 1.
ayf



AUDIO

GM 2M
“"“E‘fm OUTPUT OUTPUT
AL P3 P2
(&)
12AUT
(oo \
Ve
BL1 7034
VFO PADDERS | ve
V6
] -
-
PR wE
. C2_C5 PBKTE) e V3 va
SIDE vIEn ar eoLs 7998
__
ML

FIG. &

COMPONENT LOCATION:
231 RF UNIT

TOF VIEW
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INTERCONHECTING  CABLE
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e

oy
W

RS
e 303

ar 2w

+BOdy
30
L
‘b
. o Ll
1 VIO
wCd ——)

T £ AR

RYM

7K

Rt LEREND FOR J20]
L HEATER GROUND

L AIVAL MODULATION Rl Ay COIL {x301) LEGEND FORJ3OZ

1 MDD WPUT .

& 4 FODULATION MONITOR LivaP ?m COMTALTS OF K32 POR
S FRBVEMON FOR Puse 1o TALK . AUL. EQUIPMENT

& CHALS SRBUD 3 Mo cuown

T CLAMPER SAD ;} WSYAL QUTPUT POR AUL. ANTENNA RELAY
& Hean VOLTASE

T MEGULATED HEATER VOLTAGE
B 0 COMMECTYOM

1L IBOY REGULATRD

B MEVAL LI (COmmn)

. e

S BROT { POR AUDID PREAMS )
WAL Ll

N, HEENY MPRLATID

T2 WAL - Wv R COVL { K3OR)
W NEWAC - LY TRANGE. PRasssy
L FRSWSION POR PUiH TO TRLK
B el S

. - o) O O foXe)

E
I
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(=1 ] [1.0]
4.5- 2t

L
w730
D
I

ks
£t

v4 v5 vé

TOBASANISO

| UMLESS OTHERWISL STATED
ALL CAPACITORS ARE iM WFD., SO0V

ALL REBISTORS ARE [N OHMS, 110%, I/2W

2 0 IMDICATES FRONT PANEL FACILITY

3 COMPOMENTS MARKED (2) ARE SELECTED AND
QUIRED

ADDED AS AE

LEGENG FOR PI

HEATER GROUND

EIVAC- MODULATION RELAY COIL [K301)
AUDIO OUTPUT

WODULATION HONITOR LAMP
PROVIZION FOR PUSH TO TALK

CHASSIS GROUND

-

CLAMPER GRID:

B WWGH VOLTAGE
9 REGULATED MEATER VOLTAGE
10 MO COMMECTION

11+ 180V REGULATED

12 HSVAC ~ LINE ( COMMON )

B =80V

14 + 300V [ FOR AUDIO PREAMP)

15 NSVAC—LINE

W+ 30V RIGULATED

IT IIBVAG — H.W. MELAY COIL { K302)
18 IISVAC = LV, TRAMSF, PRIMARY
19 PROVISION FOR PUSH TO TALK

20 RF AMPLFIER SCREEN

21+ 320V

SCHEMATIC
ZEUS RF UNIT
]




