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1C0V ACTESSORY BAG:

The following i1tems are packed separately in 2 small bag
which hes been placed inslde the shipping crate:

1. 1 = Flug, <€ prong, Cinch«Jonea P304 CCT

2. 1 = Plug, 2 prong, Cinch=-Jdones P302 CCT

3« 1 = Socket, 2 terminel, Cinch-Jones 3302 CCT

4., 1 = Plug, 3 clrecult telephone type, Swltchcraft #26Y
5« 1 =« Fuse, B ampere, type JAB, medlum time lag

LElttlefuse #314008
8. 1 = Allen wrenech, #10 {for large knobs)

Tha 4 prong plug provides aceezs to the Internel Relay
contacts. A Jumper has been installed frem terminel 2 to
terminel 4, whiceh applies line voltage to the TO ANT RLY
115V AC 25 WATIS socket. For keying other apparatus, where
115V AC i3 not required, be gure to remove the jumper,

The 2 prong plug should be solderad to the speaker veolece coll
ieads and the 2 terminal sockel Lo the recelver output
trapaformer a8 deseribed in the Recelver Connesctleon DMagram.,

The & c¢lrcult telephons type jack provides mccess to the
Llocking bias cilrculi.
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ONLY ONE TUNING CONTROL - THE VFG:

ALl other e¢lrcults are elther fixed frequeney or band
pass, using the Multiphasze patentad No Tuning Eroad-
vand Couplers. A single knob band switch selects all
barnds and antennas with the Accessary AE-1C00 awitoh.

BUILT IF PRECISION LIWEAR VFO:

The cscillister eireuit 1is self'-compensating for
changes in tube trensconductance (U.S. Patent
#2,0867,725} cauvsed by line voltage fluctuations or
ggelng. It 13 exceptionally rugzed and permeabliliity
tuned by 2 precisicon stainless steel lead screw
mounted in preloaded ball bearings. Frequency is read
directly In 1 kiloeycle inerements in the cireunlar
"tlloeyele” window. A slide-rule Megecyels secale
rotates with the bandawitch se only the band in use
eppears in the windew. Fregqusney 1s read directly
wlthout zgdikion or computation with approximately

10 feet of band spread on esach 1 megacyale range. For
maximum operating convenlencs g two speed knch =2 ol B
vides Tfast tuning at 100 kilocycles per turn and glow
tuning av 750 ¢ycles per turn. '

The fregqueney drifi iz less than 25 e¥clea I any
10 minute period after a [ive minute warm WP

The VFO i1s ¢alibrated to zero beat acowracy every S0
lloceyeles. Calibration error doesz not aceumuls te
Trom cne end of the band to the other. It ean be ra-
calibrated right at your cperating position without
removal From the exciter.

DCURLE HEETERODYNI CIRCUIT:

The V0 ¢overa 5 to €& megacycles and 1s heterodrned
agalnat crystal conitrolled c¢scillators or the waster

8§ megaeycle signal, as determined Ly the bandswitch,

4 provide output on all hands. With this method tho.
sideSand generator operates at a fixed crystal con-
trolled fragueacy, therefore rebalancing is unnecessary
each time the band is chenged.

for magimum stablility all osclllators in the nateradyne
373ten pecillata continucuszly.

Blocked grid keying 13 used on the mixsra. and linesr
ampliflers fto provide clicklesa, enirp frees Speratian,
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FRELZTZNCY COVERADL:

4 =ingle 4ncb bandswitch changea Eroadband Jouplers
(U.8. Patent #2,564,280) in all stages. The 100V
covers all of the 80, 40, 2¢, 15 and 10 meter bands
with one switch position per band. Power output l1s
constant asrosa the following banda:

80 msters =~ 2.8 to 4.0 megacycles
40 meters - 6.5 to 7.5 megacycles
20 meterzs - 13.5 to 14.5 megacycles
15 meters = 20.5 to £1.5 megacycles
13 mehers = 27.7 to 29,7 megacycles

There Is a genercus overlap bsyond ths Amateur bands
for MARS, CAF and commercial applications. The YFO
haz 50 kiloecveles of avertravel at each end (100 KC
above 25.6 MC) for which accurasey and linearity are
not guaranteed. External crystals in the 5 to 6
megacycle range may be used for [requency control.

i szpare posfition is provided to permit instellaction

of Ercadband Couplers for 16C meters (1750 to Z800G ke . )
or any 1 megacyecle zectlon of the specirum not coveresed
by the amateur banas such as 4500 ke, to 5500 ic.,

5300 xe. to 6500 ke., 7500 ke. to B800 ke., ete. Note
that these begin and =ad at .5 mc. points ONLIY. A4

2 mec, range 1s avallable from 85.6 to 27.6 megecyelaz.
Qperation in the 50 to B4 me, anataur band i=s not
practical; we suggest the use ¢f our acce3sory B and

2 meter converter for this purpese,

ONLY FOUR OPZRATING COTROLS:

FUNCTION SWITCH: Power OFF, Standby, VOX (Volce
controlied Sr=akx-in), FTT {Push to Talk) and Manusl,

BAl'D SWITCH: A singls lknob selects 80, 40, 20, 15 or
10 mesers, with & spare peslition for zpecial applica-
ttons., 4 lever switch undsi the band awltch knob
changes the meter to read Hatta Input Q=200, RF ALES
cutput O0=1.5, or A.C. LINE voltage.

CALIBRA™F LEVEL: Varies the callhrate output to suit
hapd soncliticons or variatlenz in installation. A
laver swltoeh under the Level Control has thiree posl-
tions: YOICE-QOFF-CAnRI~R. The VOICE calibrate posl-
tion allows vou %o "talk yoursell en fraquency". The
CARRIER calibrate position provides an unmaodulated
carpier for zero beating purpeses. When using CGall-
brate Carrier for zero beatlng another statlon, the
VOX relay will remove the carrier in the tranzmit .

posltion.
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EMIZSI0ON S2lECTUR: (TN FOSITION;

NULL To checd carrier null for suppressed
carrier functions

- LSE Lower Sioebang wlth suppressed carrier

- 3B Upper Sicebsnd with suppressed carprier

- L3SB Double Sidehand with zupiressed csrrier

- LE-C Lower Sideband with preset carrler

U5~C Upper Sideband with preset carrler

- AM Double Zldeband with preset carrier

- PM Phase Wodulavion wlth preset earrlier

- CW Four ways to key with presst carrier

- FSK Fregueney Shilt Keving for Teletype with

rreaet carrier

[
|

QW3 nd R
'

—

In the NULL pozition, the meter resds carrier suppreas-
on in declbels below meximum cutput and the reading

1s va&lid for any setting of the Pudtx GUTPUT control,
The sclector has sn automatic spring return toc the

LSE position.

ST AND FopCET CONTROLG:

There ars two magnetic cdoors on the front rvanel of
the 100V. They conceal ssaldom used controls such as
Speach Level, Veice Control Trip Level, Anti-Trip
Level, VOX Kelsy heleasgse Time, Carrier kull Controls
A and 8, Preget AM (Larrier, Preset CW a2nd M Carrler,
Fower CGubtput, FSKE Deviation, F8I sand CV Monitor
Level, Xtal-Vfoc switch and ultarndl Xtal Fregquency

corrector.
WwiISHAYCH IADICAVOR:

Whenever the standing waeve ratlc hecomos =XxXcessive 1n
the output OF losd ¢ireuit of the Execlizer, the screen
Zzrlid overcurrent relay wllil acd rroteczive grid wvias
to the stage, cperate the MISWATSn INLICATYOR and
provide an audivle slarm.

LaMITER IALIUATOM:

Provides a visual indicstion of the amecunt of speech
clizeing in vsze. For normal cperation, the Speech
level contrel snould be advanced fo the point whers
the indicator flashes only occasionally, which Indl-
cates approximazely 3 db. of ¢liprinz. Under adverse
transmitting conditions ths Zpeech Level may be ad-
vanced to the polint winere the bulb lashes rapidly

or glows alntly s2lmeoszt continuously, which indicates

arproximately 10 db. of speech clipping
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TWO INCH MONITOLINS O3CILLOSIOrE:

£

The internal oscilloscope scazinususly monitors linesarcity
ol alt stages “rem the Balanced deodulator to the EF outpur
COnnEeIor, g&ad slsa furnisnes a pozitive indicaticn of the
rercentage of mouulavion on 4d. Tt assures top performance
while the unit Iz aon the 2ir.

I, B
i}

The Intensity and Focus conirols are adiustabkls through the
top of the csopinet.

ADVANCED FEASING 3SBE GENTRATON:

Central IZlectronics 1Is once again years ahead of the fieid
with & new approach to 358 gensraticn, - sparkling gerformance
that exceeds & filter with squal long term stability! ¥o
tuning Broadband tachniques have even boen applied to the
balanced modulator making it non-critical. CQCarrior
suppresslon is completely stable In excess of 50 db below
mextmun cutputs. The NULL posltion on the BMISLION seiesctor
connacts the metsr to indicate b carrier suppression with
readabillity down to less than Z0 db below full ocutput,

A new Audio Phaseshift Network, the PS-2 is constructesd with
heat eyclied stsble components with 1% accuracy. The PS-2

1n ceobinaction with 1ts associated circults is cacehlzs of at
legagt 50 db of unwanted sideband suppression. To insure long
tern audlo amris tude balance, 35 db of inverse feedbazck ig
appllecd - arcund the mocdulator system. I4 is possible to

change mrdulator tubes without affecting the sideband
Suppression. The AF phaceshift circult Is also a non-critical,
low impedance; wide band deslzn to provide the ultimate in

S$3B suppression and long term stability.

METER 7

The illuminated 2 inch rectangulsr meter indicates the fipal
amplllier Power Irnput, HBF OQutput Current, Carrizr Supnragssion
anc AC Line Voltage, The fized operating blas on the inal
ampliflsy staze will provide & resting plate dizssipation E£0
Lo 60 watla when no RF drive powsr ia aprtlied. The scale 1s
merked Tor proper input power for bobth AYM and CW, The Lowen
Input for PM and F3K should be the sams as that usad for OW.
When operating DSB or 33B with suppressed earrisr the metor
w1ll not read much higher than about 100 watts with = &b, of

sapesch ¢lipping.

100V B
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When the speech cllpping is Increased to about 10 db.
the averace =meter rcading will bhe =sllightly higher.
The meter should never ks used s5 =1 inalcator Icr
sugnressad types of spegch tyansmizsion due to the
faect that It is unavcle to Tollow tile intricate volce
Fead patterns. Only the cscilloscope can indlcate
the volce pesxs and shoulc be used for speech monl-
toring. The maximim meter resdlineg with speecll may be
used to determine the CT rower rTating.

With 175 watts C%W Input to a low reactance losd, the
gntenns current will be 1.4 smperes in 30 chms and 1.18
aaperes in 72 ohms.

The LINE metar gcale indicates the AC voltage aperating
extremes recommended for thils equipment. At the lexter
"L¥ the veltage is 10C ana at "H"Y the wvoltage iIs 125,
Helow 130 wolts the power cutput drepe realdly and

the veltage regulstor tubes may extingulsh., Operation
at voltaces 1n exXcess ol 125 may shorten the 1ife of
some components,

ZEAG SET™TTNO. A slotted-nead screw locazted on the
panel just below the TUNING knob can be used to sat
the hairline on the kileceycle scale to provids very--
accurste preadings when set ageinst a ecrystal standard.

SECTICHN II
INSTALLATION

The 100V 1= shipped ready to connect end operate. If
1t has been damagec during shiprment, an Insuranee
clairm ghould be filed witnh the carrier.

CHPACETIAS

i. Open the three wire latcheszs on one corner of case.
2., RHemowve the packing materlal and check carelfully
for =mall paciiages. - T

The crate should be retained lor possible future re-
shipment. Due to the welsht of the eclUlpment, the
use of cardboard containers iz not recommended,

100V
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POWER 3UTHCE:

The 100V is designed for use with 115 wvolt 50 to 50
cyele 4.C. only. Fower cireult wiring should have

7156 gauge minimum conductor slze to prevent icsz of
power and poor line regulation, The 4.C. line cireult
by pass cajacitors are arranged so thav whan the Plug
ls inserted In one polarity, no shkoek wiil be axperi-
anced whan making contact between the echassis and any
ground ebject. Correct polarity may be determined by
touching a2 ground wire to the chassis and reversing
the plug if neces=ary until no sparking 13 observed,

CALTION: Use a heavy, short greund connection to the
+ incn stud on the rear of the chassis. The 100V,
the receiver, linear amplifier and linear amplifier
power supply (If used) should be bended together to
preclude the possibility of electrical shocik due to a
faulty component.

- PHY¥STCAL LOGCATION=

The 100V should te located in such a position thnat
atrong dralis from open windows or other inteprwmittent
Torced air ventlilating, heatins or coeling systems
will not girikes the unit directly. Allow sufficient
clearance on each =ide for normal ventilation.

Antenna tuners, end fed antennsz or untuned and tuned
entenna feeders should not be placed In cleose proximi-
ty to the 100¥ or any of the external connections,
particularly when a high power linear amplifier 1is
used. Aveid placing of the antenna or fesdera In a
position where any appreciable amcunt of RF 1s coupled
Lo thse power WiI‘iﬂE-

MICROPHONE:

Mierorhonas having a relatively flat or mocderate
rising cha:racteristic should be used. Sufliclent gain
ls awvallabile In both the speech and V00X circuits for
microphones having 2n outnut as low 85 minus 65 dhb.

AMTENIA

The 100V output clircult 15 desi;ned for uase with either
w2 or 72 ohm ccaxial cable. Type HG 580 or RG 52U

may ve used for reasonably short runs on the lower
frequenciles.

10CV
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At 28 megacyclea the loss 1n these smaller cables Is 2
to 3 db. per hundred feet even when brand new, sao KRG BU

or KRG 117 should be used.

The Broadband cutput couplers in the 100V are designed to
deliver maximum undlstorted power Into unbalanced SO to

72 ohm leoads. For besat results, fhe SWH should net exgeed
2 te l. The 100V will work into higher standiag wave
racics; however, 1t iz to your adventage to provide ths
beat poasible mateh between the antenna and the feed line,
This willl rediste the maxinuom amount of =iznzl. Antenns
reactance cannct be tuned out at the transmitter even with
a FI network; 1t must be tuned cut by adjusting the gntenna
length,

If the antenna impedance ia other than 50 to 72 ohms
unbalanced, a balun or antenna ftuner must be used. '

When Indivldual antennas or final amplifiers are used on
cgch band, the accessory AS-100 antenns switch 1s avallable
Tor installaztion on the resr of the chessis, It 13 linked
mecnanicslly to the bandswitch and sutomatically melects
Ehe proper antenna or amplifier.

Muitibend trap antennes or multiple dipole sntennas czn
be used due to the low harmeonic cutgut of the 100V In
comparison to class ABZ, B, or c¢lass € ampliflers.

Elther a coaxlal relay, or any of the popular TR switches
may be used lfor awitching the mntenns from the transmitter
to the recelver. Recommended releys are the Advance typs
CB/ 1C 2C/ 115 VAC or the Dow type DKC-GE«115V. The
Internal reley 1n the 100V furnishes keved 115 wolts AC
for anterms relay operatlon. The auxlllary contactz on
thase releya must =2lsc be cznnected to the 100V as
deserlibed In the Antenna Helsy Connectlon Diagroam.

SEOTION IIT
CONTEROLS
l. 3ET AND FOHGET CONTROLES:
.EPEEEH LEVEL., Adjust to requlred level Ior groper

modntaetion as indiceested on the o=scllloscope. Each
division on the scale indicates € db,, approximatelry.

100V
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VOX TRIP LEVEL., Varisa the sensictivity of the VOX
¢lrcult. Advance the control to the point where
the firat letter of a spoken word opermtes the
relay rellably,

ANTI-TRIP LEVEL. This control prevents loudspesker
signala Irom tripging the VOX relay. With a
loud signal tuned 1n, advance the contrecl to
the point where the relay will not trip.

VOX KELAY RELZASE TIME. Variles the time conatant of
the relay release. Adjust for desired time.

F3K DEVIATION, Adjusts the Frequency shif:t deviation
from sbout 100 cycles to 900 eyeles. Thin will
remain constant an any band or frequencry.

CARRIEE BAT., c¢ontrols A and B. With the EMISSION
gwitch in the NULL position, adjust for minimum
carrier indicated on the front pansl meter in
LB. Allow a few minutes for Zxelter to warm up
before adlustment.

PHoSET AM CA«RITR. WLth the EMTSSION SELECTOR in the
AW position sdjust for 100 watts input on meter.

PRESET CW CAMRIER. With the EMISSTON STLECTOR 1n the
CW position adjust for any value up to 175 watts
Input. Also presetz PM carrier lsvel.

POWER OQUTFUT. Contreols the level of the 8 me. master
generating system at the grid of the first mixer.
Yarles {the power output of the exclter from
maximum down to about 10 watts output for
driving amplifiers thet require less power.,

. XTAL-VFQ SWITCH. For changing from internal V&0 to
axternal crystal controlled operation., Use
cryatals Iin the range of 4950 to B050 KC.

EXTERNAL XTAL COHRECTCH. Provides frequency adjustment
for the external 4950 to 6050 EC arystal to ob-
fain exact calibration.

EATERNAL XTAL. For external 4930 to 8050 KC crystals.

CN AND FSK MONITOH LEVEL. Adjusts the receiver output
leovel in the phones or speaker 1a the CW VOX,
CW MAN, CW FTIT and FSX positions for mnnitar*ng
purpnsea.

100V
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2. CONTHOLS ON TOF CF Taz CEASEIS:

AF RATIO potentiemetar, Balances the 4F Iinput volt-
ages to the F5-2 zudisc phase shift netweork.
Lontrels sideband szuppiression. See chapter on
Sldebvand Suppression adjustment,

AT zZAll. potentiometer. Zqualizes the cutput of the
Ar mopduletor tubes, Controls sideband suppression,
See chepter on Sideband Suppresslon adjustment.

ADJ . LIM. IND. potentliometer. Determines the level at
which the LIMITER indicator gperates. With the
Speech Level turned off, turn the control
SLOWLY clockwlae until the neon indilceter
stsrts to glow. Now turn the control slowly
counterclockwise until the fndicator becomes
extingtilished.

SCOPL WILTH potentiometer. Adjusts the width of the
patitern on the csathode ray tube.

INTENEITY potentiocmeter. Contreis the intensity of
the pattern on the cathode ray tube.

SOLUS potentliometer. For Tocusing the pattern on the
cathode rav tube.

METEZH ADJ. potentlcometers. The thrse meter sdjustment
rotentiome ters, WATTS IN, AC LINE and AXES OUT
are located inside tiae shielded compertment
w*hlch centalns the 6350 tubes.,

SECTLIOW 1V

AHTENHA recepiscle., UAF to-pe 30E3C for 50 to 72 oho
unbzlzneed lcad-
Use copxisl cable, any length down f£o & minimua
ef € Teet 1s recommended to praoperly terminate
the EBrosdband Qutout Couplers,

TG ANT RLY 115 VAC Z5 WATIS scocket. Provides x=yed
115 VAL for antenna relay operetion with Jumper
connected bDetwosen 2 and 4 on INT RELAY clug.

104GV
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INTERNAL RELAY socket. With a jumper between 2 and & on the
plug, will provlide keyed 115 VAC at the gntenna relay
AC sockef. All plugs have thls jumper instailed. For
keying other spparatus (without 115 Val) BE SURE TO
REMOVE THIS JUMPLH. 4 and 1 are closed in transmit,
4 and 3 are closed In receive. Pln 2 13 alwaya connectad
to the 115 VAC line,

PTT WMIC jack. For push~to=iali microphone operacion., Pin 1
1s the miecrophone lead, and pin 2 i3 for the switch.
Use Amphenol MC2M connector.

PHONE jack. When high impedence phones are plugged in the
apeaker 1s muted In receive and the phones are muted
in transmit.

CW MAW-VYOX jack, With the FUNCTION switeh 1in the VOX
position, the first Xeylng pulse will clese the internal
relpy {and antenns relay, if used) for a periocd of a
few milliseconda up to about 1 second, depending upon
the adjustment of the V0X Relay Release Time potenti-
ometer. BRI EURT TG RETARD THE QT COWTROL WHEN USING
VOX CW. THIZ WILL PERKIT A LONGER DELAY TIME. With
the FUNCTION switch in the MANUAL position, the relavys
remain closed and only the bleocking bias iz keyed.
Eecelver remalnz mutad.

i 3TBY jJjack. Keys blocking blas only. Heceiver 12 no:
muted and antenna relay will not operate. A TH switeh,
menually operatsd antenna switch, or separate receiving
antenna must be uzed.

W PTT jack, Keys the Internal relay (and antenns relay, if
used) for instant positive break-in ocveration.

RECVR OUTPUT socket. Remove the leads from the secondary of
thie recelver ouvtput transformer and sclder them teo the
2 terminal Jones female RECYR VG plug. An internal 2
watt 10 chm resistor is connected acrosa these terminsls
internally for use with 3 to 2 ohm spsakers. Replacs
with 1000 ohma for &00.chm outputz, and 10,000 ohms for

2000 ohm outputas Pin 1 1s internslly groundsd.
nsert the plug in the 100V.

SPEAKER V.0, sccket. Solder the speslter voice ecoill leads to
the 2 prong Jones male connector, and plug Into the
100¥. Pin #1 is grounded Internally,

100V
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BlAS

connec tor. For high impedence microphones, dewn to -55ch.
Microphones with essentially fiat response should be used,

Jeck. Requirez 3 circult piug, providas =100V 2C blociktine
bics lor kewing external linesr amplifiers. If an
external antenna reley 15 useaq, conrsct its auxiliary
"make" contacts to the "tip" and "ring" circuit of the
bias plug. Connsect the "positive™ end of a "floating"
bias supply to the tip circuit of the plug. In this way
the ~-10CV DC wlll add to the normal cperating bias of the
linear smplifier during standby. The VUX relay will
ground the tip circuit efter the antenns relsy has closed,
reatoering the Dias to normal during transmit, The =100V
DC can not be used as a source of operating bilas for an
gxternal llnesr smplifier.

AF IN jack. Approximately 2.2 volits sre reguired for full

Exciter output. Sor use with zudic cscillator, phone
ratch, ete.

FIK -1 jackt. TFor PSR Keting with 8 —olar relav.
o E Fy b,

FEN-2 Jack. For FBE keving without a polar rslszv,

V0 IH Jjeca. Normslly connecited to VED CUT jeox. For use

when VEO 1s remotely lcoeczied.

VFQ OUT jack. Normelly jumpered to VFC IN jack.

AF QUT Jack. Provides approximately .15 vaolts from the

cathode follower after tlhe speech clipper and filter, tuo
cbtain trapezeld patterns for external linear amumliflers
erl &0 extermal c=scilloscone. Can be used to drive othep
apeaech equlpment such as modulstors, ete.

rUSE: Type SAE, 8 amperss.

100V
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SECTION ¥
QPERATZCN

The following adjustments are recuired for all types of operatlion
and should be made in the IJollowlng 3eguUencs.

1. STNGLE SIDEBAND SUPPRESSTU CAxRIER ADJUSTILUT:

in antenna or dummy load (100 watts) must be connected €o the RF
output. Be sure the POWER JUIPUT potentlometer located behind ths
right docr 1s turmed completely clockwise (maxinnum).

Turn the FUNCTIOW switeh to STALDEY, the EWISSION switeh to LSE
(lower sidebznd) the Bandswitch and VFO to desired frequency.

Allow a few minutes for the unit to warm up. With the EMISIION
switch in the NULL poaition adjust the Carrler Balance controls
for minimum carpier as incdicated on the meter. Wlth the ElLSSIUN
switch 1n one of the 3B positlons and the JPERATION switch om
MANUAL advapnce the Speech Level control until the LIMITER 1ndicater
light only flashes cccasiconally during average speach, Wlth oniy
an occasienal flash, there will be about 3 db. of speech clipring
and tiiiz is cthe meximum that should be employed for normal
operation. Under adverse trangsitiling cond? tions when reception
is weakx or interference exists, the speech level may be increasecd
to the point where the indicator Ilashes rapidly or scmetlmes
remains on continuously, although weak. At this setting (about
10 db. clipping) there will be an appreciable increase 1In
intelligibility at the receliving end wiih a tolarable amcunt cf
distortion and no "aplatter™. Increasing the speechh Ievel to the
point where the incdicator lights brigntly (ebout 20 db. ‘clipring)
will resuit in excessive dlstortion and less of intalligitility.
Tach division on the Speech Level scale indicates 6 db,, approxi-
mately.

With the FUNOTION switch in the VOX position, sdvance the YCOX zain
enntrol to the point where ceonscnants will operaze the relay
reliably. For example, the "f" in "four" skhould orerate the relay
congistentiy.

How adjust the Telay HTLFAST time potentiometer sco thet 1t will
not release bBetween consecutlve words in & sentence under average
areech.

With a loud heterodyne or other signal from the loudspeaxer, advance
the o potentiometer to the point where the rsiay will not trip.

For thiz adjustment, the micropnone and loudspeaker nmust bae in

their ncrmal operating position.

100V
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CENTRAL ELECTRONICS, INCORPORATED

IGO0V SET AND FORGET CONTROLS
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2. AMPLITUDE MODULATION ASJUSTMENT:

With the EMIISTON awiteh cn AM and the FUNCTION
awltch on MANUAL, adjuat the AM carrier potentiometeor
(behind the left door) for 100 watts ingnt,

average sSpeech, there should conly be a perceptlble
upward movement on the power input meter. Any
appraclable movement of the meter while operating
with carrier types of transmission (aM, USG, L&C,)
Indleates overloading cof the finsl amplifier, and
wlll give distortion.

The speech level has been adjusted to the proper value
under the 3SBE adjustment, and Is automztically re-
duced & db. by the EMIZZION swltch for proper AN
llnsar operation. Gnee thesze levelz have been deter-
mined, L1t 12 possible *to change to any mode of opera-
tlon without any further adjustment.

we Pri AND OW CALKRISE ADJJSTMEHT:

Wlth the emission swliteh in the PM pesition and the
FUNCTIGH switch on manual, adjust the W CARKRIER
contreol for 175 weatts inpu:, I the eontrol 13 set
&t a higher wvelue, the final amplifier will draw
grid current and will give a conslidersble increase
in harmenic output which ean cause TYI, while the
increase 1n power output only amounts to sbout 1 db.
or approximasely 1/6 of an 8 unit on the average
recaliver,

In the PM posltion, the s=peech lavel 13 preset by the
EMISSEON SWITCH. TPhase modulation gensrated by this
method has the same bendvidth as amplitude modulastion

and is the maximum deviatlon permitied in the amsteur
bands below 29 megacrvcles.

SECTION VI
TELEVISION INTZHFERENCE

The output of the second and higher order harmonics
of the IQOV are down In excess of 50 db. from full
cutput., Ordinarlly thiz will not creste harmeonic
TVI in primary TV scervice areas, If TYI due to
harmonic¢ radiation isz present, & gZood low fpass
fiiter should be connectad aa eclose to the RF output
comnector as posslibls, -

100V
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it 13 very important thset the final amplifier 1ia not
driven to the raglion ol grid current. Whenever grid
current flows ithe harmoniec ouiput inceresses consider=
Aably &nd 1s almo=t ceritzln to zreate TVI. In cases
where hermonle TVI persi=ts even alter a low paas
fllter iz installed, it may be neces=ary to retard
the FPOWER CGUTFUT control slightly to insure that the
final smplilfjer tubes are operating in the linesr
portion of their Eg Ip curve.

If the 100V 1s connectad to an entenns that has an
apprecliable atanding wave ratio, the finsl
amplifier will "flat-top™ and generate stirong
harmenics at vaelues below the rated maximum input,
s0 it is esseantlal that the SWR be kepf ms low as
poassitle,

TVI may be caused by an antenna relay in which the
antennsa contacts are subject to BF arcing due to
Improper tining seguence of the suxilisry contacts,
TR swltches, SWR meters and other devices which
contain dicdes. The TVI from rectlfying device= can
usually Te reduced by using a low pass fllter between
the unit contalnlng the rectifier element send the
antennea.

The auxliiary contacta on the antenna relay should be
adjusted 3¢ that the bles contacts openn before the
antenna contacts do, when the relay 1z de-energizad,

1007
5/5/59 -
Printed in USA Fage 16



CPLBATING NOTES

1. TFLAT TUPEING. When tne trarezold Indicate= flat torcing whlle
aperating on S35, L[58 or All, m2Tani THED FOUER JUTEIT ZLHTRCL,
Specilficacicns allow for some rassrve RF Jdriving power to sllow For
tube aginsg. Fnen tie 100V iz egerated into an excessively high
load imredance, 1t will bs neczsssry to furthzsr reduce the ccntrol.
The correct powsr output control setting can be delermined by talk-
1ng intoc the microphens wisth full sgeech gzin until the imiter
indigcator lights, and adjuscing ks power output contrel Tor a
proper trapszold. Remember that the trageszeld only indicz:ies the
linerrlty of the atages beitwaen the balanced modulator and the
antenns. It does not show sudio aistorticon or spesch elinping Iin
this equipment.

If there l1s an appreciable departure from the original neignt when
the 24Pl tute 1s changsd. it will be necessary to change the value
of the AT coupling capacitor, 0404,

2 PSE DEVIATIUY. If the freguency geviation 1s less than 820
cyclea with the centrel at maximum, the XTAL 0S50 FLATE coll mu=t
be retuned. The lron core tuning zlug should bs tuned Ior maximun
sutput first and then turned countarciockwise not mors than 1/4
turn. If the slug iz turned counterclockwise more tnan 1/4 turn,
the sideband suppression wlll be sffected. Try changing Vi1, since
these tubaz wvary considersbly.

S HICE FHEQUZNWCY CHYSTAL OSCSILLATOR STAEBILITY. The HF crystal
oscillator plate coils are adjusted Tor grsatest stapility rather
than meximun outrut. Graatast stability end maximum output will
not necessarily colocids. They should be adjuzsted for minimum
chirp by eying the transmitter on G with carrler iaserted wnlle
monitorinz the note in & receiver. By using & low pitched beat
note during thes monitoring proeess, slight ekanges in fregquency
may- be easily determined.

4, ANTEMWA HIZILAY Senbil SUrbHRHoSIsI0N., C2414, a (02 mia. ceramic
capacitor lics been connscted to reloy terminaisz il ana 12 Lo
suppress the keving 3parik when an antenns relay or cthsr indéuctive
device is %eved. Without a capacitor the keying transient will be
pleized up by the Vox Amplifier circult and cauge th: Yex nelay 1O
continue pulsing autsmatically alter the operatsr stops talking.
02414 has been included Iin all uniss having serial numbers higner
than 185. Unitz hawving serial nuzbers 183 and balow contalned a
.08 paper crmpacitor C307A, located on the back of tne Jones 4
tepminal IMTLENAL w2LaAY SOSTET meunted on thie rear aof the power
supply chassis. Locating the capacitor at the relay terminals iS
more affective then at the relay socket. When C8214 Is Instslled,
CZ07A is no longer necessary, I the Vox Relsay 1s used to key
cirecuits which do not induce a tranaient, and the effect of the
capacitor iz deleterious to circult operatien, the capacitor
should be removed.

100V

5/5/59

‘Rev. 2/1% and 4/5/60
rinted in US5A

Tl
o

ag
o
l--.l
..q



e URDLEIHALLE KIIZAY CPEZHATICH SALUSTD SY EMISSTONR SVITCH,
when the FINCTIZL switech 23 in the VoY resition, the Vox
nelay will orpsrate momen tarlly wiaen turning the ENISSICY
selector througl the CW nesition 317 no Ley 18 Inserted intg
the CW-VOX Jacux,

Thisz Weying pulse can -e svoided by placing thsz zelsescior in
STARDBL or rIT when swltching tarougn the CW position.

G. “hen cperation is contemplated on VOX CW and VoY o5K, 1t
wlll bte necessery to use 2 shorting switeh on the microrhone
er remove the microphone plug to prevent room noises from
cperating the relay,

7e Under certein circumstasnces (es eclally when & linesr
amplilier 1z used) 1t may be necessary teo advance the CAL
LZVIL potentiomster almoszt to mazimum Ao order to hear the
calibrate signal in the receiver. This ean somse times cause
TVI, especially when calibrate savriep 4is used, or distortion
when vox calibrate is used. To rrevent this it will be
necessary to ccuple some ol Lhe RF cutput Prom the 100V to
the receiver. This may be done oy Asing & "TY connecter at
the R outsut of the 100V ang using a smell coupling
capaciter having 2 value of 2 or 3 micro—zlerofarads, or by
risting & Tew inchas of imsuls heok-up wirs togeiker and
courling to tha telver zsrntenns Input. LT the recefver
ector, another "T" zomnector must be used,

fL
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Yoor A

~
L
=
ar
™

I B |

uges g cosxial ecgnn
When possible, coaxial ca=le should be used for the connect-
ing lead and it skoula %e xept as shors as rocEsible.
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GOV OSCILLOSCORE PAT TERNS

MY or FM Carrier

AM Carrier - Ho Modulntion

AM 100% Modulated

AH Over-modulnted (Inmsufficient
Qarrier Insertion)
Note Bright Arem st Tip

AM - Excepslve Carrier Tlus
Flat Toppibpg
REDUICE CARRIER AND RETARD

AM - Tow Percentape=
of Madulation
(Excesgive Carrier

Tnserted ) POWER OQUTFUT CONTROL
558 Properly Modulated
AM or SSB
1. Tog much RF Drive
2, Improper loeding
. tthen this pettern 1s cbtained
) RETARD THE POWER OUTPUT CONTROL
RTTL A PROPER TRAPEZOID IS SECURE
CENTR.AL ELECTRONICS, INCORPORATED A PZ42
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SECTION VII

THZORY OF OPZRATTION

FOWER SJeilY:

The power supply consists of three feparcie supplies; & Dblas
supply, & low voltage supply and a hilgh voltage supply. The
bias supply delivers 100 wveoits negative, The low voltage
sunply of approximately 340 volts furnisies the B=plus to all
tubes except the Final plate and the oseilloscops, which are
fsd from the high voltage supply of 600 wolts. A selenlum
rectifier is used for the bijas supply, a SU4GB {V23) for the
low voltage supply and a palr of BAU4GTAs (Ved and ¥y25) are

used for the high voltage supply.
MICHOPHONE PREAMPLIFIER:

The pentode section of a SUSA fube, ¥1a, is used as the
microphone preamplifier, An H-C radic [reguency filter is
used at the input grid circult. The output of this stage 1=
applied to the MIC GAIN and QT gain controls. The "hot" side
of these two controls are slso connected te the AF IN Jack
onn the rear of the chatfsis for connecting an external =audio
cacilleor, phone patch, etc. HNOTE: In order to reduce hum
pickup ceused by chasslis currents, the cathode and grid -
return cireuits of V1A are grounded at the microphone
gonnectors only. If the AF chassls power plug is ramoved,
resistance checks from the grid and cathode circuiis To
ground will indicate an open circuit,.

PLUGIY LUDIC LIMITER RCDLLE:

Pre arm of the MIC GATH peotentiomcter goes to tne grid of the
wiade section of 8U8 V44, located on the Audio Limiter plug-
jn moduwle. Speech limiting takes place in the plate circuit
by utilizing a pair of battery biased IM00A diodes connected
as a fnll wave shunt rectifier, which limits the output Lo
about l.4 volts. The diode return circuit poes through the
primsry of an audio transformer to drilve the pentode
amplifler. Some of the output voltage is fed bhack to the
tricde grid to obtain inverse feedback, which begins when the
dicdes start to conduct. Application of inverse feedback
conziderably reduces the distortion generates by tne dicdes

in the plate circult,

V4B, the pentode section ol the &UB reflex amplifier ocperates
the LIMITFH indicator. Some of the output voltage 1s
rectifisd by & INSS diode, lightly flltered and applied as
pesitive low frequency pulses to the grid circuit., DBy thils
means the sensitivity is greatly increased at the lower.speech
levels and the low frequency pulses are responsible for the
tp1icker” in the indicator at the point where limiting begins.

100V
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The aDJ. LIKIIER IKD., potentiometar, which ia neoceseible
through the top of the can, controla the galn of this stagse.
If the module should beccome lneperative for any reason,
temporary Dper&tiﬂn may be resumed Ly remeving the nmcodule
and instailing a Jumper between plns 2 and & an the sockat.

FPLUGIN AUDIQ FILTZH wi.lWJLE!

Thias module conteins two Srldgec T npnetworks and slx full ©
neatworks. RKach secticn of 673, V6, 1z used as an amplifier
to provide a constant level between the Input and output
terminals. BTl 1a a high pass audic fllter and BT2 1=z a low
pass audip filter. Tl and T2 gre Iinserted in an Inverse
feedbacﬂ lDﬂP between the plate and grid cireults of V6B and
are "peaking" elrcuits at 4000 and 200 cyclea, respecitively.
T3, T4, To and T& are rsjection clirecuits at VOO0, &0, 5200
and 20 cyclezs. This combination of 5 networks provides a
steep slded band pass fil:er hetween 200 and 3500 cycles
which 1s devold of dynamic "ringing' distortion inkerent in
torroid, cryatal or mechanlical fil%ers. In addlitlon to
reducing the distortion products generated by the Inverss
Limiter and narrowing the bandwidth of all types of phone
emisalon, the flltasr greatly attenuates speech componsnts
which fall beyond the effective range of the audlo rreguency
phaae shift netwaﬂﬂ“ By this means ths slasband suppression
ia maintained at S0 db. throughout the normal voice range,
in srite of the large degree of speech limiting.

pif the Audlo Filter moduie should become lnoperaztive for any
TeA30Nn, btempeorary operation malr be resumed by remaving the
module and inﬂtallin& a jumper between pins 2 and 5 on the
socket. CAOTION: ith s TITeT removed and terminals
jumpersed, the EPEZCH LEVEL must e recuced to the point where
the Limiter Indicator dees not gperate, to aveld transmlitting

an Wwmecesgarlly broad signal.

The 100V mav be operated with both modulez removed by
inztalling = jumper between pin 2 of the Audlo Limiter sacket
and pin S of the AUDIO FILTEA =ccuet,.

VoI AMPLIIFIER AND VOX RECTIZFIZH:

The Vox Ampiifier amplilies the volice zlgnal so that 1t may
b= used to coperate the Vox ralzy, The triode secticon of a
gJ84 and cone helf of a 12AT7 are uzed, V1A and VEA., The
cutput la rectifled by one hall BALE Vax Recsiiflsr VS and
thiz pozaitive voltage operstesz the grid of the Relay Control
tube.

1L0aV
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QT AMELIFIER AND QT RECTIFIEX

The purpose of the OT Ampliller is to prevent loudspeaker
signals which are plecked up by the mlcrophone from cperating
the VOX rele7. Both =sections of 1IZ2AT? V2 amplifly the

vﬂltage from the receiver output transfermer which is appiled
to 3 6ALS QT Rectifier, V&, This negative bleocxing blas Is
connected in serles wlth the plate return of the VO
Rectifler and prevents rectification in the Vox Hectifler.
VWhen the galin of the two asppiifier systems i1s correctly
proporticned, loudspesker signals will not operate the VOX
relay. Heler to the Simplilied Schematic of VOX and QT

eircults.
REZLAY CONTHOL:

The ?DE relay in the plates circult of Relay CGontrol tube
V3B, 1EATT 13 adjusted to operate Bt 3.5 to 4.2 ma, and

releaﬂe at 2.5 to 3 ma,

In the STANDEY position of the FUNCTION switch, the grid of
the tube is returned to groumd while the cathode bilas resistor
and bleeder limit the plate current to & value such that the

relay will not operate.

In the VOX pozitlicn the grid is eonnected to the output of
the Vox Rectifler. Vhen the cutput of the Vox Hectiflier
reaches the proper positive value, suffjclient plate current

will flow to operate the relsey.

When the CALTERATE switch Is in the VOICE position, the
cathode circult of the Helay Cantrol tube iz copensd to
prevent the volece from operating the relsay.

For PTT (Push-to-Talk} the grid is connected to a voliage
divider networ« that applies pegatlive 20 volts with the key
{or switch) open, and positive E£5 volts with the key closed.
Application of the negstive voltage to the grid while the
ikey 13 open provides & faster relay release time for high

apeed Haying.

In the MANUAL gposltlon, the zrid is returns=d to & polnt on
the cathode reslistor netweork that provides the proper blasa

to energlze the relay.
AUDIO PHASE IHVEHTER:

The Audio Phase Inverter, 12AT7 V7, 1lsa driven by the output
of the Audlo Filter. A4 generoug amount of inverse feecdback
I used to azsure long term stability. By adjustment of the
AF RATIO potentiometer In the cathode of the ocutput section,
equal voltages are obtained to the input of the audlo phease

shift network.

100V
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PS-2 DIFFERENTIAL AUDIO PHASE SHIFT NETWOHRK :

Mg PS.2 13 dezigrned to provide 50 db, of siceband
suppression iln the rauge of 200 to 3800 cyelea. Inzertion
loss of this nebtwork 1= approximately 19 db, To compenssae
for variations in output l1oad circult tube and wiring
capacltances, each output cipeuit of the PS-2 has been
designed with approximately 20 mmid. lesa capaclty than
raquirsd, In addition to the circuit capecitances, each
terminal (#4 and #B8) i3 externally shunted to ground wlth &8
amall capacltor to oring the total up ta the requlred value,
Audio output voltages of the network are eguel in magnitude
and have a phase difference of 2Q°

AF AMPLIFIER AND MODULATOR:

The twa 90° audic phase shiftsd vaoltages from the network
are lsbeled @A and @B for identificatiom. Each pnaze is
followed by two stages of triode amplificatlon wlth 12AT7

Ve and 124T7 V8. FEach phase is applled to the grids of the
AF Modulator, 12BH7 V10, which operates a4Z a cathode :
%0llower. Approximately 35 db. of Inverse feedback is applled
around each amplifier to insure low distorticn, leng term
baltance, and to minimlze poat-phasing distortlion. Modula tor
tubes may be c¢hanged without affecting the sideband
suppreszion. The largest portion of the lnverse feedback ia
obtatned by introduclng some of the voltage frem the
Modulaztor cathodes back to the cathodes of V8.

Each cathode follower plate clrcult haa & low walue plate
resistor. Since the plate resliators of V8 and V9 derive
thelr plate voltage from the plate of V10, rather thann from
the B supply, & small amount eof negative feedback is applied
from V10 te V8, and &an equal amount of positive feedback 1s
gpplled from V10 to VB. This arrangement stabllizes each
phase chennel, decouples +he individual stages and decouples
34 from 93,

INTERFHETING SWITCH DRAWINGS:

A11 awitches are drewn as viewed from the recr. Section 1

i3 nearest the front panel. Section £ la the second wafer
from the front panel, etc. The letters ¥ and R sligznifly

Front and Rear, and indicate the side of the wafer on which
the contacta are mounted. On all Rear sactions, the contacta
are shown as sclid lineg, wnlle all Front sections are ahown
with dashod linea. Some zwitch sectlons have contacts on hoth
sides, For example: Sect, 5F meana the third wafer from the
front panel, the contacts face the penel gnd the contacls

are drawn a3 éashed lines.
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EMISSION SWITCH CIRCUITS:

The secticns of the ENISSION switch are used in the
followlng circuitss:

Saect.

Sect.
Secia
Sert,

Sect,

Sect..

oeClha

Sect.

iH.
2h.
5K .
ZF.

4R .

SF.

SH.

BF.

= input to Balanczed Modulator Foe

AP input to Balanced loaulator D
To arm of Carrier Balance Fotentlometer E

Changes audio level when swliciing To varicus
modes of voice transmission. Activates V114, B8 mc.
Heactance tube in FPSK position.

In KULL, grounés arm of Carrler Bel rpotenticmeter
B, to remove CW CALISHATE carrier.

In CW end FSK, shorts VOX input. Audio still
appears at AF OUT jJjackKe
Te VOX input circuit, In OW and FSK, with the
key 1n the MAN-VOX jack, applles Keylng pulses

to VOX input to operate the relay.
jieter switching cireulit. In NULL rogition meter
is operated by the cutput of the Null Ampllifler
diod=. In all other positlons, meter ia connected
to MCTER SWiITCH.

CW-FSE monitor clreoult.

EMISSION SWITCH CIKCUIT DETAILS:

NULi FOSITION

oveotb.

Seot.
oEoh.

SEC ua

Sect.

100V

5/5/59

Qwlteches Input coupling capaclitors of Balanced
Modulg tor & to positive modulator blas.

Switchesa input coupling capacitors cof Balanced
tcdulstor B to positive modulater blas.

Shorts sarn of Carrier Balance potentiometer A tO
ground.

Crourds cathode clreult and activates V19B, NHull
Amplifier.

Shorts CW Celibrate Level blaa line.

Gmen circuls. {Keying pulass te VOX input; closed
cn FIK end CW only.}

Applies sutput of all pmopiifler dlode to Meter;
ppena mefer switching clrcuit.

CW=-PSK monitor circuit open. {(Cleosed in CW and
FEA Gﬂlf. }
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Lo FOLLTION:

Sect, 1R, S&witches Input coupling cepacitors of Ealanced
Mocdulacor A to subtput of A Modulator asudio B4,

Zect. ZE. 3witches input coupliing ecapscltors of Ealanced
Modulater B to sutput of AF Modulator sudlo 8B,

Sect, Ib. Shorta arm of Carrler calance potentiometer to
graound, .

Sect. 4F, Lowers catnode 2las and lnverse lesdback of V74
to obtaln stendard audis galn for 532 and LDEB.
(Cathode ecirenlt open on V19B, Null Amplifier,
Stage ilnocperative.)

Segct, 4k. Callbrate Level nat zhortsd by Sect. 4R. (May be
grounded by VOX relay In Tranasmit, or Callbrate
Switch in OFF op WVOICE calibrate position.)

Sect, SF. Qpen circult, {Applles keying pulsss to VX
input; closed on FSK and CW cnly.)

Sect. HE. Metler switching circuit normal. Conftrolled by
meter gwitch only.

Secyu, GF. CW-I3K monitor circult ope2n. (Closed in <V and
FaE Dnlﬁrn }

Ja3g POSITIOH:

Sect. lE. Switches input eoupling capacitors of Balznced
Modulator & to output of AF Hodulator audio IEB.

SGect., ZR. Switches input coupling capacltors of belanred
Modulator 2 to ocutput of AF Modulator audic @i.

sect., JR. Bamz a= LSb.

Sect, 4F, Samz as L3EB.

Sect, f2hH. Game as LSBa.

Sect. 5F. Hams as LIB.

Sect, TH. BSamz a3 L3E.

Sact, &I,

Seme 235 L3B.
LSE FOSITIOH:

Sect. IR. 32witches inrut coupling capaeltors of Balanced
Modulztor & to output of AF Medulator sudio @A.

Sect. ZR. Switeches input coupling cepacliors of Balanced
Modulator B to positive modulator biag.

Sect. ZHe Same as LED.

Sect, 4F. Sams as LEB.

Sect, 4R, Same as L3H.

Zeet., 5. Sanme as LEEB.

Sect, SR. £am= a=s LIE.

Sect. EA. Ezsme as L3E,.

100V
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ISC PO

Eﬂﬂt-

Sact.

oett.

cect.

sesh,
ecth.
Serct.
Sect.

o Tm
B e wr

FRC

c2h.

SH.

4F,

4R.
&7,
SH.
&F .

100

ame 5= L85)
“wihches input
Modulzator B to
(Same a= LIB

Ealanceﬁ
aucdlo P4,

Balarnced

coupling capecltora of
gpudio ¢@s,

output of AF Modulator

Shorts arm of Carrier Balance potentlometer A to

arm of AM CARHT-R potenticmeter.

Thne AM CARRIEH

potentiometer furnishes a varlable positive

voltage to unbalance Balanced Medulator a4 for L3C,

USC end Ad.

Increases cathode bias and inverse feedback of
V7A to obtain lower audic level for LEC, USC, AM

and P,
Same a5
NENR BS
“Aame A%
Fama &3

IL5E,
L'E;E [
L3B.
LSE.

usC POSITICH:

Sect.

Sect.

Sect.
ceCh.
Sech.
oesta
Sect.
Sect.

1H.

ZR.

SE .
4F.
4.
D
CHe

BF.

Swltniies input
Aloduliator A WD
(Rune as USE).
fwltrches input
Modulator 3 to
{Fame R3 U3R).

Prevides cerricer,

LaC.
L5,
L33,

133,
LEB.

Same
Name
CLamE
Same
Jane

as
az2
a3
a3
ad

AM FOSITIOQN:

Sech.
EEGtJ
cect.
Aect.
Sach,
Sect.

100V

15,

2H.

ZHe
4F'.
4K
oF.
EHI
15] T
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Switchers 1nput
Modulater & to
(2am= as DSR).
Svitches input
iModulater £ to
DEE).

Frovides carrie

LG,
Le3.
LEB.
LEE.
LSE.

Aaine
Same
Dame 88
Some as
Same A=

23
&

USA

coupling capacitors of Balanced

cutput of AF Modulator audia GE.

coupling carpacitors of Baslanced
output of AF Modulator asudic gh.

eame as L3{.

couplling capacltors of Eelanced
putout of AF Modulster audio PA.

coupling capacitors of Balanced
positive modulator bias. {Sarme as

™, 8ame g2 L3C.
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FM POSITION:

cect.
Soact.

Sect.

Sect.
oacth.
welh.
Sant.
Sect.

1R,
2K .

I e

4F.
4K .
)
SR
gF.

couplling capacitora of Balanced
pagsitive modulator bilas,
Switehes 1lnput coupiing capacitors of Balanced
Modulator B to output of AF Moduletor audleo 2E.
Shorts arm of Carrier Bslance potentliometer A to
arm of OW CAFRIZR potentiaometer. The COW CARRIER
potentiometer furnizhes a veriable pesitlve
voltage to unbalance Balanced Modulator A.
Sgme as LSC.

Sams as L3B.

came as L3B.

Same &8 L3H.

Samn as LSDB.

Switches lnput
Moduls tor A& Lo

CW POQSITION:

Sect,
Secte

Sect.
Sect.
Sect.
Secta.

Sect.
Sect.

1R,

Sha
6F .

coupling capacltors of Balanced
poslitive modulator bias.
coupling capacltors of Balanced
pozlitive modulsfor blaa,

wwiltchea lInput
Modulator A t¢
Swiltehes input
Modulator B to
same ag Pl
=ame sza L3C.
Grounds speech input to VOX amplifler.

Applies keving pulsezs from CW-AN=VOE Jfack to
VOX amplifier input when PONCTION awiteh iz In
VOX position.

Same as L3EB.,

Closes CW-F3X monltor circuit.

FSX POSITION:

aect.
Sect,
Sect.
Sect,

Sact,
Sathe.

Sect.
Sect,

100V

1K .
2He
SR,

GE .

4R,
SFa
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S5ame mzs CW,

Same as CW.

Same as PM.

Clozes cathade elrecuit of V11A &
Tvbe, For FSK coperatlion.,

same as CW.

hpplles keving pulses from FSK Jacks fto VOX
amplifier input, when FUNCTION switeh la in VOX
posltion.

Sama as L3I.

CH=FSK monlitor clreult closed, same as CW,

me. Eeactance

Page 25



BALANCED MCODULATOR:

The balenced modulstor circult consists of two independent
balanced modulators labeled A end B, Each modulator input
is isolated from the mooulator DC cathode blas by a pair of
6 mlerafarad coupling cespacitors, which are contained in a
plugin assembly marked MOD CAFS. In the event that ageing
affects thelr capacity or leskage, they may easily be
removed for replacement. When one or both mondulstors are
disablecd for AM, PK, CN or FSK operation, these capecitcrs
are cconnected to 2 positive de voltage source approximately
equal to the modulator cethode bias, (positive meodulator
bias] rather than returning to ground. This minimizes
swltching transients which would occur when changlng mede of
operation, due to dlscharging these large capacltors. The
resistance of the Carricr Balance potentiometers 13 abeut
one fourth that of the total eircutit, te facllitate carrier
balancing and provide a "bandspread" effect.

The matched germanium modulator diecdes are mounted on &
pilugin assembly to facilitate replacement.,

8 MC. CHYSTAL OSCILLATOR AND KEEACTANCE TURE:

The pentode section of V11 is used 25 the 3 mc. master
cryatal cgclllater. The triode section functions as a
reactance tube that varlesz the frequenecy of the crystal,
Frequency shift from 100 to about %00 evcles may be
aoteincd dependling on the setting of the cathode control in
the trlocde section. Keying of the reactance tube I1s
accompiished by sherting the S0 volt negative grid bles to
ground,

8 MC. RF FHASE SHIPFT CIRCUITS:

In order to obtain the dirferential 90° rf phaese shifrt
required for the balanced moculaters, one R-L and ocne L=8
circuit 13 used. Une circult provides & 459 leading
vaitage, while the other provides & 459 lagging voltare,

The inductors are slug turned, and the cutput of aemch eircuit
1g applied to ong balanced modulatsr, resulting in an
overall {or differential) 900 RF phase shift hetween them.

HULL AMFLIFIEX:

The penfode section of BEAS V19 iz used as 2 carrler
anplifiier, to obtaln sufficlent sensitivity to read the
carrlier suppreasion dowh more than 50 db. In all ESAISETON
switch poaitions except NULL, thils stage has a high cathode
biass which makea i1t incperative, In the HULL position the
hign bies is removed, the carrier cutput 13 rectified by a

germanium dlode and applled to the meter. ~

100V
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VE'Q:

Both the tricde and pentode s=cition of 8U8 V1V are used Iin a two
terminel class A ocacillator which 1a aelf compenszating for
chenges in tube transconductance caused by line voltage Fluctua-
tlona and ageing. The grids are operated with a regulated
positive bias in relation to ground snd large values of cathode
resistance are uaed to cbtain an setual negatlive operating grid
bias. By proper selection of voliage and resistance values,
gutomatic transcenductance contrel 1s achlevea. For sxample, 1
the cathode current shauld tend to decrease due o low filament
voltapge, the drop in cathode blass will result in a higher
effective positive voltage on the grid, which will malntalin the
plate current at the original value. These characteristics make
it possible to use light coupling to the tuned circult, thereby
minimizing tube capacity and Miller effect (U.3. Patent #2,367,725

Regulated plate valtage 13 used on the oscillator, as well as the
V0 ampliifier, SCBE VI1H.

VFO BUCFLA-DUUBLZR:

The pentode section of 6ES V20E is used as a buller stage when

5 t0 5 nmec. cutput is regqulred and as a frequency deubler for 12
ta 10 me. Onn all bands exeapt 20 and 10 meters, the & to © mo.
output is arplied to the cathods of the First Mlxer. ©On 20
meters the & to 5 me. output iz fad to the catheode of the Segecnd
Mixer, while on 10 meters 12 to 10 mc. iz applied to the cathode
of the Second Mixer. Separate cutput couplers are used for each

frequency range.

In the XATL positlion, the VFO-XTL switch changes the screen and
control grid of V20B to =2 triode Plerce crystal osecillator.

In the Standby pozitleon, negative 120 volts I1s used %o bias the
control grid to cutoff when the XTAL-VPOQ switch 12 in the VIO
pesition. In the XTAL position, no blocking hias is appliled and
the crvstal oscillaztes continuously. -

A 3late colored test prod jack iz amvailsble on top of the chassis
for measurement of the de and rf veoltages appearing at the
control grid of V20B.

HIGH FREQUENCY CHYSTAL OECILLATOR:

V194, the triode section of a SBAB iz used 1n a conventicnal
crrstal oscillator circult in which the crystal 1s connected
between grld and ground and the plate clrcuit Iz tuned to the
desirad overtone frequency. Small wvariable trimmer capacltors
are used scross the erystals to obtain exact freguency calibra-
tion. The outpus of this stage is aprlied to elther the cathode
of the Pirat Mixer or the cathode of the 3Jecond iMixer, depending
upon the band in use. Thila osclllator aperates continuously, to
avold lnatability and Xeying chirp.

100V
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FIRST MIiXIH3

The S50 ohm rf output of the Balanced dodulator is fec through
the PUWER UUTHUT control to the coll marked 8 WE SE GLN TO
MIXER, wnere the Impedance 1s transformed to 3000 ohms and
connected to the First mixer grid. On all amateur bands
except 20 and 10 meters the & to 5 mc. output of the VFO
Burfer=-toubler stage V205 is spplied to the cathode of V1Z,
For 20 metexr cpergtion 27.5 mc. crystal controllsd cathoda
injection is uséd, while on 10 meters 47,7 mc. 1s used. (n
these two bands, the putput of the VFO Buffer-Doubler is

applicsd to the cathode of the Second Mixer.

In the 100V,plugln coll assemblies sre labeled according

to the p¢ate circult in which the assembly 12z used. For
example, Second Mixer indlcates that ithe assembly contalns
the plate coils for the second mixer and the grild colls for
the following stage.

The First Mixer plate and Second jixer grid circuits are
tuned a5 follows on the emateur bands:

160M 1413 mec. bBrosed band

S0M 1413 me. brosd band

40M 14..13 me. bread band

=COM 189.5 mnmec. narrow band
15M 14=13 me. broad band

10M 0 39,7 mc. nerrow band

Four tunea ﬂircuits (two separate assemblies cascaded) ars
used in the 14~-13 mt. broad hand range to cbtaln steep
alded skirt selectivity,

In the standby position negative 100 wvolts iz used to bizms
the contrel grid of the First MBlxer to c¢utoff, on 15, 40, 8%
and X bands.

Two test prod Jacks are svellsable on tep of the chassis for
meesuring the de and r* voltagaes at the grid {red) snd
cathode {blue}.

ECOND wIXrcR:

Flugin breadband couplers ars used Iin the plate circult of the
Second flixer 12BY7 V135, and are tuned o the operating
I'requency. The fnllnwing catkhode Injection freguencles are
uzed for the amateur bands:

160M lS.o mc. crystal controlled
80M 17.5 me. crysial ¢ontrolled
4O 20.5 mec 0rysEsl controlled
20M £-5 me. VFO

13N S4.5 me. crystel controlled
10M 12-10 mc. (VFO times 2}

100V
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In the standby position negative 10Q volts is usad to blas
the control grid to cuteff, on 10 and 20 meters onlya

Two test prod jacks are availatle on top of whe chassis for
measuring the d¢ and rf veltages at the grid (black) and
gcathods (zrasn).

RF DRIVEHR:

The AF Driver 8B V14 is an ultralinsar beam power ampllfier
deslgned to furnish a large amcunt of class A power with low
distorticon as compared to other tubes in the same plate
dissipation class {12 watta), This stage is neutralized by
means of a capascitive divider between the nlate of the tube,
the grid return circuit, and ground. A negative operating
bias of approximately 14 volts is obtalned from a veltage
divider across the nagative 100 wolt d¢ supply. Flugin
Broadhand rf couplers apre used 1n the plate circuilt.

In the Standby position, negative 100 veolts de 1s used to
bias the control grid to cutofl,

Two test prod jacks are avallable an the top ¢f the chassls
for measuring the de and rf voltages at the grid {(orange)

or the dc cathods (yellow} current. The dc voltage drop
scross a 10 chm bypss=zed cathode resistor can be used %o
detarmine the cathode current. I = £/10, therefore .40
volts would indicate 40 milliamperes of cathode current,ete.

REF POWER AMFLIFIER:

Twa ultra linear 6550 beam power tubes, Y15 and V1&, ars
connected in parallel and furnish 100 watts of class ABL

rf power output with low distortion. Thls stage Is
neutralized by means of a capacitive divider between the
plate, the grid return circuit and ground. To eliminate

the possibility af parasitic oscillatien, 15 ohm carbon
reslators ars usad In serles with each griqd, and parasltie
suppressors are used Iin serles with each plate., The
broadband 8850 plate couplers are plugln. A negative
coerating bias of approximately 33 voitg 1s chtained from &
voltags dlvider across the negestive 100 volt de supplf.

Whan the screen current becomes excessive due Lo a gerious
mismatch in the output lead circuit, resulting from high
SWH, an open or snorted antenna circult, the contacts of the
relay will Ifntermittently apply negative 100 volts blacking
blas ta the 6550's3., At this time the neon MISMATCE indicgtor
will light and the relay will provide an audible alarm.

100V

5/5/5%

Printed in US4 | Page 29



In the Standby position, negztive 100 wvalts is used to hiag
the centrel grids to cutels. 4 white test orod jack is
avellable on %op of the chassis for messuring the dc and rf
voltages appearing at tihe control grids. The voltage érop
across a cathode resistance of 2 chm {(two 1 olinh resistors
in parallel} is used for cperating the WATTS INFUT scale on
the meter. An adjustable rheostat labeled WATTS TN is uysed
Tfor meter czlibration,

NEUTRALISING THE FOWER AMPLIFIZH:

CAUTION: DANGEROUS HIGH VOLTAGZS are present on the band-
switeh, colls snd other components underneath the chassis,
8s well as the bleeder resistors in the 6550 compartment.
Use extreme caution when working near sxposed wiring.

Should re-neutralization be recuired, turn the POWER OFF
and allow the filter capacltors to discharge. Remove the
smell 4 prong Amphencl plug located underneath the chassis
on the vertlcal shield beiween the 6550 plate eolils snd the
lew level »f section.

A sensitive rf Indiceting cevice, such as a byrassed 5-1
mllliemmeter Iin series with a diode should me ccnnected 1in
series with the center condustor of the 80239 rf ousout
receptacle and ground.

With the FUNCTION switch on MANUAL, the BAND switeh on 1¢
matera and the EMISSION switch on CW {with fall carriar
inserted} adjust the §550 HEUT capacitor for minimum rf
output. Be sure the Amphenol plug is removed, otherwise
the meter will become damaged.

After neutrslizaetion, turn the POWER OFF, allow the filter
capacltora to discharge, and insert the plug into the zsockes
8gain. Be sure to remove the meter from the cutput clreuzt
ané ccnnect the load circult before zpplyling power again.

RF AWPS SAMPLING CIRCUIT:

The voltage drop across a resistance of 1.25 ohme {eight 10
thm reslstors Iin parsllel) in series with the cutput ccaxial
cable is rectified, filtered and applied to the meter to
read rf AMFS., An adjustable rieostat labeled AMPS CUT is

used to calibrate thia meter srerele.

1Loav
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g MO, AMPLIYPFTCHS

VE1A. the triode section of s SUU8 i3 used as zn 2 me RF
amplil'ier, and the ocutput is demodulsted by g germaniim
dicde to furniah s horlzontal swaep audio voltage for the
cacliloscope. The goutput impedance of the Balanced
Modulator 1s approximately SC oluns, and at this 1lmpedance
the rf vaoltage 15 quite low, about 0.1 volt. To cbtain a
iigher rf voltage, comnection is made to the control grid
of the First Mixer, where the 30 ohm ocutput of the Balanced
Modulz tor has been traenaformed to a hicher Impedance,

HCRIZOHWTAL AMFLIFTIER:

ValEBE, the pentode section of a2 6U8 amplifisz= the cutput of
the 8 me. demodulator, which ia applied to the heorizontal
plates of the oscillascope. The SCOPE WIDTHE potentiometer,
cernected in the conrtrel grid eilreuit, iz located at the
Tear of the low level r»f chassis and 1s5 usec to cbtain the
desired pattern width.

2 INCH HOWITORING OSCILLOZCIPE:

The 2 Lincx cathode rey tubes VEE provides a visual checi of
the lineerity of all stages from the Palanced Moduletor to
the rf cutput receptaclse.

The rf cutput of the Balanced Medulateor is demodulated,
amplified ané applied to the horizontal plates of the cathods
ray tube. The rf output from the 550 Power Amplifier 1=
capacltively coupled to the vertical plates., A trepezold
pattern will bpe displayed in all speach positions except FM;
theres only a vertical line 1s furniahed.

In the Standéky position, negotive 120 velta iz aprlied te

Gl (intensity grid) toc remove the pattern Trom the scrsed.

CALIBRATE LEVEL CIRCUIT:

When the Calibrave switeh 13 in elifher VOICE or CLkAILR
moaition, fthe CALTSCATE LEVEL potentiomeker will var— the

iaocking pias fren negative 70 volts down £o zZers, to provide
a signal in the receiver for frequency spotting,

VOICE calibratlon allows you te "talk yourzelf on frequeucy”
on 35B and ESE by 3lowly tuning the VO untll gour vole-
sounds natursl in the receiver. When the CALIZRATE switeh
ls in the VUICE pesitlon, speech wlll not energlze the

VOX relav.

100V -
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In CAERIEZH calibrate, only the modulstor system 15 disabled

and & small ixed posltlive blas i=s
Modulatocr B to furaish calibrating
the Type cf emission. 3Speach will
When the relay is energlized, relay
{ground) will open and restere the
modulator system, while corntacts 7
clode and remove tiie positive bims

arplled to Balanced
cerrier regardless of
energlze the VOX relay.
contacts & and 7
zpeecH to the sudin
(ground) and 8 will
from Balanced Modulator

B %o restore the ¢riglnal carrier suppressicon. If the
Calibrate switch is left in the CAMRIEA position, the

callbrate carrier will not appear i1n the output while

transml tting suppressed carrier $ypes of emigsion.

100V
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TUBE COMFLIMZNT :

v
vi% ggg ?Gﬁ Amplifier
o i S f&crnpnuna Fr=gmpiifisr
ves Z S @l Amplifier
ves g Ty ST dmplifiern
o Z T ?DX Ampliftar
yes 5 e Helay Control
V4B ellg ggﬁirseﬂiimiter
ve ex Amplifier for Limit
o gﬁéﬁ Egﬂ and QT Hectilfler ber indicator
o Sve ﬂmpl%fier (AF Filter)
vez | &m AF Amplifier {AF Fllter)
ks % e Audio Phase Inverter
von oA AEdiG FPhaae Inverter
von i g AF Amplifler
s : v &E Amplifler
V104 % 12BHY PER e
vioh % 12EH7 AF Modulator (CGathe Follower)
yioB 128 - g:mgadulatar (Cath. Follower}
it e B ] Reactance Tube
iz - glAEtﬂiistal Cscillator
irst Aixer
Eiz é%&g? §Ecund it xer
Vi1s 65550 ar =l
ey 5% nE Fowep Amplilier
he oo () Ei Fower Amplifler
o sus E VE) Oscillator 6«5 MO
y7 sue {P} WVFO ?scillatar -5 MC
e suBo () VFO Amplifier 8=-5 MO
b oEAS 13 ﬁ.F. Crystal Oscillator
yioB SEAS 3 ull Amplifier {Carrier)
veoa SEGS (71 Miter Rectifler {Line Valtage)
M SEk o VFQ Buffer = Doubler
T et ] E MC amplifier
vel eus (P) Berizontal amplifler
vee 2eP1 Cathode Hay Qacllloscope, 2"
yes k- QﬂWq?Gltage Regtlillier
ves EAU&GEE Elgn Voltage Hectlifier
yes 547 T High Voltage Rectiflier
Yoltage Regulator
100V
5/5/89

Frinted 1n USL
Fage 33



SECTION VILIL
WATHTENANCE ANT} REPAIR

CAUTION: DANGEAQUS RIGE TOLTATES ARE PRESENT M THE SWITCHES, ETC.
EEHIND THE FRONT PANEL, UNIZZNEATH THE SAULGTA SCCKETS, ON TAE LARGE
REGISTORS IN TIE 4550 SHIFLD COPARTHENT, AS WELL AS COMPCHNENTS WIRR-
NEATH THE CHASSIS. USE EXYREME CAUTION WHEN WCRKING ANYWHERE ON ™IS

EQUIFMENT WHEN THE PQVER IS OH.
LOY LEVEL BROALICAND RF CIRCULTS:

Mogt of the Icw level RF cireuits are broad-bandad and aligned with an
RF sweep generator and oscillescope at the factory. DO NOT PEAX OH
ADJUST THESE CIRCUITS WITHOUT THE FROPER TEST EQUIPMENT. Dotziled
alignmment instructions are availsble upon mecial request. Please
submit a list of teut equipment you have available.

These broadband eircuits include the Buffer-Doubler, Driver, Sscond
Mixer, snd Firsi Mixer (except 19.5 me for 20 meters and 39.7 me for
10 meters which ars normslly slightly detuned to equalige their gain
With raspect to other bands)., The high frequency YTAL OSC slugs may
be adjusted for maximm cutout, then frequency calibration. Corrset
calibration will cccur near maximum cutput. The 8 MC SB GEN. TO MIZIER
may alse be peaked; it is normally detuned at the factory so that when
the QUIFUT control is set at 3 olclock, the final amplifier will be
driven to 150 waits input, #ith a %2 ohm mon~inductive load,

REWOVING THE PLUG-IN AUDTO LIMITER, PLUG-IN AUIIO FILIER, OR RELAY COVER:

Press the latching clarp davm about 1/8 inch (ccmprossing the rubber)
at the end nsar the VOX AELAY cover, then away from the shield uptil
the hoolt iz dizengmred from the siat.,

REMCVING THE PS-2:

Remove the Philiips h=zd screw from the bracket on the chassis loeated
between the PS-2 and the pamer transformer.

FAN MOUTCR MATHTOHANCE .

Inspect fans for oil hole or oil wick. This type of fan motor sheuld
be lubricated periodically with a few dropz of Hght machine oil to
prevent them from becoming noisy.

FEPLACING [EFECTIVE SECTICNS IN THE RANDSWITCH:

Bandgmitch sections may be changed without diszzsembling sy of the
adjacent sections. C(biain two rods 1/8" dameter about 15" long, In
an emergancy, the straight sections of wire ccat hangers may be usged,

1. Remove the wires from the defactive sectian.

2, {pen the right panel door and remove the chains from their sprockets,

3+ Hemove the four ascrewsg that fasten the rectangular bandswitch
mounting plate to the front of the chassiax.

100Y
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4+ AL the rear of the switch, remove the twe 5-40 nuts and lock-
washera.

S+ Insert the two 1/8" diameter rods through the holes in the rearp
of the chassls and use them to pushk tha twe long 5—<40 band-
switeh frame screws out towards the front psnel., Use anual
pressure on both rods. This will push the mounting plate,
indexing assembly and shaft out through the opening in the
front panel. Push the rods just beyond the dafective wafer,
then back slightly until the wafer can be removed.

&. ¥When pushing the plate and ndexing assembly back In, be aurs
that the grounding spring engages the shaft at the shisld
between the low level rf section and the output ecils.

AZIOVING THE VFQ:.
l. Remove the 100V from ths cabinet, Lav the 100V on its left side.

2, Using a screw driver, carefully remove the VFO power plug
{6 prengl frocm the RF chasatia.

J. Remove the VFO BRI output {white coax) chone plug Trom the
sXtension receptacle., This recerctacle is taped to the wirlng
LETNess.

4. Loosen the two screw driver-slot set screws which ape located
inside the largs cial hus, on the rear of the 100KC disl scais.
PC NOT LCOSEN THZ TWO ALLEN EEAD SET SCKEWS LOCATED OF THE
 3/4" DIAMETER SHAFT.

5. Pull the entire tuning ¥nob azsembly out of the front panal
houalng,

6. Hemove the four Phillips Head screws which hold the four dquare
VPO mounting posts to the freont panel,

7. Remove the ball-chain frem the aproeXet on the right slide of
the drum dial.

8+ 53lide & large plece of newspaper betwsen %he rear of the panel
and the calibrateda dise and drum cdials. Twhie will crevent
scrayching the diala.

2. Prezs the lower portion of the clear 'lduciary acale flat
againa ¢ the panel, %o enable the lowesr two square posts to
clear the {lduciary scals while "rocking" the VFO out af the
top of the 100V,

When Installing the VFQ agaln, be sure to use newspaper aga‘nsat
the back of the penel. .
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VFO RECALIBRATION:

fhen necessary, the VFQ can be recallbratad right at the
ceperalting positloni, With the double comiversion 8ystem used,
he VFQ 1s at 6 megacycles for the low freguency end of the
vend ana 5 megacycles for the high ireguency end of the hawnd,

Using thre 80 meter band (3.5 to 4.5 MCG) as an example, we find
tnat:

FIRKST CCNVLREION:

8,000 MC Master generator frequercy
plus__ €.C00 MC VIO freguency
14 .000 MC converaion frequensy

SECIND COXVERESION:
17.500 MC Seconé conversion ecrystal

minus _14.000 %C First conversion frequency
5.500 MC Qutput freguency (second conversion)

&rrd
FIRST CUHVEESIQON:
c.000 MC Master generator frequency

plus__ 5.000 MC VFO freguency
~0.3000 MC First converslon frequency

SECOND CONVTRITION .

17.500 KC Second econversion crystael
minus £.000 MC Flrst conversion frequency
£.500 MC Qutput frequency {second conversion)

it 1s suzgested thzt the VF( freguency be checked agains € Wiy
&T & megacycies with the red pointer at the last .1 kO
intesral marking at the high rrequency end of the scales and
the kilocycle scale 2% @. HRF output can be abtained at the
WFC QUT"™ jacit on rear apron,

Eemove the plug button neerest te the front ranel.

Allow at lesst 5 minutes for the unit to warm UuD. Adjust the
center screw (second one) for zZero beat with WYV or &
secondary standard. The left screw (first one) 1=z for 4950 KC.
Refer to the 100V TOP VIZW drawlng.

ALt this time it is advlisable to cheek the conversion crystal
accuracy by listening to the output Irequencies at 4.0, 7.5,
14.5, 21.5 and 2$.7 MC and correcting the conversion
crystals 1f neceasary.

100V
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Adjust CX1 at 29.7 MO
CAZ at 21.5 MC
CX3 at 4.5 o
Gt 8t 7.5 MC
CX5 at 4.5 Mo
CAG6 at 2.5 MC

b 2li bands except 10 meters tas VFO can ke corrected svery
20 kilocyeles if a $3 AC standard is avallable. If only a

10C K2 standard is availaele, the YFO can be corrected at each
100 EC integral by adjusting the odd screws (3rd, 5th, 7th,
atc.}, which appear 1n the sinttad opaning.

DETERMINING THE PROPEE CRY3™. FOR CRYETAL CONTEOLLED OFTRATION:
Front Panel Crystal = Ll.3-Fg

Li = Conversion Crystal MC
8 & Master Internal Cenerssor Freoueney 1n MC
Fo = Output Frequency in iC

For frequencles btetween 25.5 and 29,7 MG, the follewlng formula
appliss

Front Panel Crvstal = XL-3.0n
b=

£
=
2
&
b
Lt
L |

CONVERSION CRYSTAL FREGUE

XL 47,7 MC For 28.7 to 29.7 W

X2 34,5 MC for 20.5 ta 21.5 Mo

Xd  B7.5 MC for 13.5 to 14.5 MO
, 44 B0.5 MC for 6.5 to 7.5 4o

X8 17.5 MC for 3.5 to 4.5 MO

A8 15.5 MC for 1.5 to 2.5 HC

A SDATERIIATDL CAYSTAL

A5 2.000 MC MASTSR CECOTIZATOR

Cryztal holdera feor the 130V wmust be type HC+&, with ,003
diemeter pins for FT-243 sockat. I targer holders are used,
bthe canel deor will =ci clese,

ADJOETING TrE TENSION ON THT 2LaNETARY DE-VE:

FEemove the VFO fine tuning «nob uaing the Allen Wranch that is
#upplied in the aczessory vag. Tighten the thras serews
uriforsly, & small amount each time untii the cegired tenalan
ls ootaineaq,

100V
E/5/5% -
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Trn order oo reduce Trictieon In the VI0D mechanism, the
following narts ars eagted with Dew-Corning 732 Leavy
Conaictency iow temporatuse silicone [reass:

1. Threeds o fhe ==20 lead screw shaft

3. Top of the round Z/3" diameter stainless steel Fost

z. Eottom of the 2-08 correctlng screws
These jarts ars sccessible by romoving the botiom cover of the
VR0, after ramoving the VX0 [rowm the panel.

1?gﬁ' ]
5/5/5¢
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SIDEELND EUPFREZSION ADJUSTHENY:

Before procesding with the single sideband adjustmenia, it 1is
recommended tha*t the cp2iretor Fsmiliarize himself with the
fliuvstrations of ths2 ossilloscope patterns snown in thiaz
manual, The ultimate objective In the single sideband
alignmeni i3 %o obtaln a pattern contalning & minimum ameunt
of rigple when & pure sine wave is appllied to the A&F INgUT
jeck. Thess adjustments should preferably be made et lass
than full output, %o prevent amplifier overloading which
might "wipe cff"™ the smail smount af modulation ripple,

A low Cistortion audic oscillator having less than 0.3%
distortion should be used a% a Irequency snywhere between
1000 apa 1500 cycles, and the level to the AF IN jack should
be less than 1 wvolt. When the audio oscillator has distartion
in excess of 0.3% these dlstortion products will Arppear £s8
ripple in the output waveform nnd can not be balanced out by
the adjustments. II this is the case, the only alternative
is to adjust for &n egual amount of ripole in each sideband.
Distortion in the tpeech zmplifier caused by overloading or

a defective tube can also produce & similer rippla, Whenever
the Cantral Zlectronicz iM~2 N¥ofulation Aniglyzer i1s umed as

a gource for the audle fregaency tone be sure to adjust the
Feedbac potentiomnter, hRE7. to the point where oscillation
iz just sustained ‘n orcer tg keep the distorticn tg s
minimic.

The follewing four adjustments determine the sideband
auppressicon: the AF RATIC potenticmefer, the AF 3AL
potentiomefer, and the two 3 me #F phase shift coils. Note:
If the & me. crystezl oscillater nlate coil is detuned, cr the
vaclila ar oniput low for any othsr reasch, ripple will
Appear oo the paitern. Before maxing the adjustaents, be
sure taoat the ERISSICH switch 1g in either the USB or LSE
position, and the KF FOWER JUTFUT control 18 st maxdmum.

With the EMIZSION zwiitch i the HULL posltion, adjust the
carrie» halance potenticmetersz for minimum 2arrcian cutput as
indicatel on the meter. Advance ithe S:EECH LEVEL control
antli epout %wo thirds meximam cutput iz obtained on the
o3cillescope. AT po time should the spcech grrlifier be
driven teo the point where the Audio Limiter is operating., If
& noticeable amount of ripple is present in the oscllloscopa,
ry aalusting the AF RATIO =nd AP BAL potentiometers first.

100V

£/5/55
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The most satlslactory metiod of adiustment 1s to leave the
EATLEION zwiteh in rnz gideband nosition which indleabes tim

lergest amount of Tigpgls, “hen zlowily surn the AF
adiustuants until the omeunt of ripzle 13 reducsd to half
the GP'::nal velue.  In oslher wercs, try "splitiiazg the
dilference"” sach time an geinus tment 15 mzde and then gwitek
to the opposite sldesnsnd ang try, LI zosglivble, To reduce the
ripgle ag=in. During tie 2£ usiment procass 1T will bLe
necessary to awit cL sicﬁbanﬁs ggveral Timea, [0 mANY cnsed
it will e Jlound th i toe pipple is compietely eliminated
2t cne time while acju* ing one sideband, the other sideband

will bBecome worse,

I adenuats suppressicn can not be obtalnsd oy varvying these
two potentiometers, it will be necessary to adjust ths &F
phass shit, EZach time &F phase sﬂ*”t gdjustments are mads,
it wlll =& necessary vo resnlisznce the carrier oy settirg

the ZMIZEIZN switeh to the HLIL :GaLu*ﬂn (which also
automitically removes the zudio ziznal) end sdjust the
CARALLR BALANCE controls [or minimum. Be aure to switeh
sjaebanas I'reguently durin: the aliznment crocadure.,

SILEZALD SUUPRESSION ADJUSTHRET WITHIIT L4F USE OF 4 SC00sF:
In an emergency, it Iz zo3zs5itl=s <o adiust the siaeband
SUnpressicy uelag only an =2a81s oscillistor snd & reacsivar,
Unly an audio oseillstor wiih low dlistersion skould bo M ed,
set to aporoximately 1020 cycles.

0 turned OFrF

The recelving arntenna should Le removed, the I
S0l i celver.,

and the AYC QM. Tune in the signel In the re

On the 100Y, bthe Speerc= Level crntrol sheu.d Be rept vell
velow the point wha=z2 tnhe gudio limlu&r wegins ta gperate
and the Carrier Balance controls adijusted far MIFINMUNM carrier

at all tiges,
RemamSer that with slirme wave input, & pure $S33 signal haa
XD aecdulation oipple snd resemiles a 0 corrier, with the
}uwcm1cq swltelh en L&82 cr VL2 =zziust the AF BAL and AF

TIC rotenticmeters for MININUM modulaticn in the receiver,
mininum modulatisn corre=ponds Lo maximum sidabzrd
suppresszion. During ad*'ﬂ*TEFt,:switch sldetands frequently
te Zee that th= suppresaicn in Toth sidebands is improving.
If it 13 necessary to zdjusst B racs HE phaze shifx
clrecultas, be sure to balannse oL the carrier alter each
adjustment. Audlo or rf unbalsnce will prrovide a 2000 cycle
trne. wnile cairrier will result 1 & 1000 ﬂjcle Tone- L*
mey not be possible to eliminate the modulation entirely due
“c the distorticn In the average audic osecillater,

l'.‘l'
n:rﬂ:l H

100V
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CoMNTHRALL EILECTRONICS 30OV VOX RELAY

{.LHIC.&GD_ L. R
REL_AY  SHOWN ENERSGIZED
[ TR AMSEMIT)

CONTACTS
2 and 3 In series with speasker

volce coil, Closed in
recalive,

4 and 5 Grounds -100V If blocking

O O bies in trensmit,

6 and 7 In receive, removes speech
In CW CALIERATE position.

' L]
— r__"_i‘__l C T and B transmit, removes CVW
2 0
: — - — CALLERATE carrier,
Lt L. ] | 3
B E— 10,11,12 Te 1, 4 and 3 reapectively
4 ™  — 2 on INTFRWAL RELAY socket
. — on reer of cheagsis.
i ——

SOTTOM WViEW
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100V BLOCK DIACGRAM
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CENMTRAL ELECTROMNICS F217 15 -39

ICOV LIMITER BATTERY MAINTENANCE

A

" _ BATTERIES
\\u ] MALLORY TYPE
4 Std 4C0O R
E[”i o OBSERVE POLARITY
5 WHEN MAKING
REPLACEMENT

- -+ DIQDES

T — ]

[
The normal life expectancy of the mercury hatteries ic
saveral years, and will be equal to thelr "shelf 1ife”.
The to +he civeuit arranmement, the batterles —ill charme when
the limiiter operates, Yher their internal resistance Lecomes

teo nigh, The outpuit of the 1imiter will rise anpreciably and
the BF stares may Llat top" with speech,

If & gpermanium diode develcwns lealanme, the audio gain will
be reduced considerably, sinea thisc will cpuse the inverse
fecdback to he anplied nt all speech levels ingucan af the

hirher leveolis only.
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CENTRAL ELECTRONICS SIDEBAND SUPPRESSICN
CHICAGO CHART
P213A

A low distortion audlo caclllator and san external
ossilloscope ars required to obtain theze patterns.
CAUTION: When meking these sldeband suppression

tezta, be aure Lo remove the plugin Audio Limiter
module and replace 1t with a Jumper from terminal

2 to terminal 6 of the Bccket instead, Audio harmonica
genaersted by the limiter wlll appesar as ripple on

the pattern, and furnlah an invalid diaplay of the

trua sideband suppressaion,

S35 B slgnal, tone Input, sldeband suppression
epproximately 50 db., or audlo teat ozecll-
lator distortion 0.3%

Same as above, Sideband suppressicon 40 db.,
or audio %est ocsclllamtor distortion 1%

L‘-h'w.-‘-hﬁ.w
AV a VL W WL L W N
Same as above, Sldeband suppresaion 30 db.,
or audlo tesat oascillator distertion 3%
AP WL N N
AN NANNNANN

Same a3 above. Sldebsand suppresaicn 20 db., -
or audlo test oscillator distortion 10%

100V = 5-25-59 5/ AV VAVAVAVRYRAVAY;

RHev. 10=15=50
Printaed in USA
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PROCEIUVRE T MCDITY MCDEL 100V
FOR IMPROVED SUPPRESSICH OF UTWANTED MIXEER FRCDUCTS

There are batically three categories of 1C0V'c--those without rheostats in
the pixer clrzults froo cerial 1 throuzh LUB: thoce with mixer rheostats Cran
serlal 449 through 862; and all wnitc fras cerlal 863 and up that have cixer
rocostats end icproved oixer circuits,

Some units below 448 have had wixer rheostats dnstalled at the factorys how-
ever, they nmay stilil require nixer circult revision. These cen be 1dentifi=qg
by the shaft of = rheostat protruding freo the right side of the chassis below
the firct oixer plug-in coil umdt, Unlits below serlal 553, stagped with the
letter "V following the serisl number, have all the mixer changes,

Detailed Procedure for Units with Serlal fHurbers between 1 and 448 {without
theocctets)

Al, Bemove chassis from cabinet,

Az, Remove bottont plata, At the socket of the 128YT firat niver viz,
recove 47K 1/2 watt recistor RM4SE from pin #8 to pround (not in
soue early wodels),

A3, Chanme RBALS frem 47K to 10K between pip #8 of V12 and pin #8 of 15
pin plug-in firss pixer ccil socket,

Ab. Remove RULT, a 330 obm 1/2 watt recistor and irstall a 100 ohs, a
LC5 capacitor, and the miniature 3000 chm rheostat in plecs af 1t.
{See circuit sketch}. The rheostat should be mounted with heavy
wire leeds end pesiticned o that it psy be adjueted froo the botion,
If' desired, kholes may be drilled in the bottoo plate to Zacilitste
ad justrant,

A5. At the socket of the 12BY7 second mixer Y13, 4rill 3/8" hele 1z aide
of ehassis (5" beck fron the front pansl and 1/2% from the boitom
of the ehassis), and pount a 10CK potenticmeter,

A6, Install & 27K 1/2 weti resisctor (R4354) from screen (pin #8) to coe
end of the 1OCK potentiometer,

LT, Grouad She center arn of the ICIY polentisonetor,

AB, Remove 330 ohkn at Junction of 100 obm and .COS capacitor and inctall
a 250 obn rheostat, Connact the theostat Letwesn junction of 100
ohn and Q05 to ground, Hotel Cace 1o one side of raecstat.

Chenaes Reguired for 100Vts freom Sefial Lo throush 862 that do net heve 2he
Tetter "V Stormed affer *he Nusber.

-1y

At RHiTB, the 250 ohn rheostet {with 330 ohm {n series) leocated directly
underncath the ZAT1 tube, mext to the corysials:

Bl. Cut the 330 cho resistor at the Junctlon of the 100 ohm resister
and ,005 cavacitor.

CENTRAL ELECTRONICS, IIMCCEPORATED
February 166l
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e oa heavy cutting plierc, cat or break off the old 250 ohm rhecctat,
1.2 out tae rivets 1o ot rzrommended, since the beoadswitch is

L T
ECuly coaeailn and couid etsily teceos danszgod,

£z

(| |.i:

Bi, Remeve the old /4" lonmth of inculated sleeving fren the old rheostat
znd £iide 1t oh toe terpine’ of the 3000 ohn unit,

B4. Solder g £" insulated lesd to %he luz on the new 3000 cohr rheecstat,

ESs Incert the 2" pisce of wire throush the top of the chascis, and solder
the sheostet flazpnpes to the ckaccois,

BS. Soldér the end »f the 2% sire to the jurmction of the 100 ohm resictor
and L0055 cepecitcor,

B7. Remove K445 and RUUSE (both WTE 1/2 weti} on pin #8 of V12, first

o M i

B8, Replace RELS with 30K 1/2 watt from pin #8 of V12 first nixer tube to
tin #2 ef Tarst cixer plug-Tn coll sockot,

ShEREEL

AdJustine the Mixer Rheccints (RL24, RELIA and BRLTE)

In crder to reduce <bhe coxire bezt products 1o the 120V output <o sn absolube
wininun, a rhecstas {F+»FBJ is uced In tee zathode cirevlt of the Iirst ndver
tube. A sereen rheoste® (RLMCA) and eathode Theostat (RL3E) are uoed in the
gecond ndxer sube, Thess rheostess are adiuctad to oiniolze ucwented fre-

quencl
Physical locctiem of rhacsiats on undis corial #1558 and below:

-

Firot ulxer cathode {R4571) - TUndernmeath the firct niwer tube, V12,

—

Second mixer cathede (TL3G) - UnGernesth the =econd mixcr tube, V13,
7

On the rircht sdde of the chossis nesr the
Trent panel, just cohove the nounting
urzeset Jor the rubper fuot,

Sepcond ivar scresn [AelOn)

CLITTOAL ELECTLHONICE, ZiCLEPURATID
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Fega 3

Fhysical locaticn on umits gerial 9 and sbeve: w047,
i
: | | |
3 | b
o N e !5
i i f
T -~ o~ - - —~ . - T ;T T T i
I A T foe .7 :?\ ' |'
b I : I o, L : Rty £ ) '
& | o o ° | : :
! | | | l I |' , 1 I I‘ i - h |
. f . [ . | i L s !
é: 1"-' - 'Ill-u-"" ll"_.a-"' L .II'__,.-" J'\:__'I x-:_ﬁ'--._..-""’ I ! l
T R147E — e :
AN AN {ﬂx A [Fi' VIS ; R440C4 R4z '
! i: W ___‘-C‘l" ____x‘-"l _‘___12!"' . __x'\- b, __du"l //—- --..\-_\——..‘ \-'.\ i-l-"“‘:::‘ T :
| | \V4 CeEx S N
% lst WIXER CATEODE — AV HEARIR RN 1 |
g \ el A
| e Ul
i i - e '/{ J“-‘ i :
ot e TEe T = A E L 1
- . 2nd MIXER SCREEN GRI :
| | J 2AP1 vaz '1 HGRID A
: I""-_._. — R e e e a-"l //.-' .
g —— —  2nd MIXFR CATHOD L
l B :
iy R ' ! e e o Tee— .:

Use a 150 watt lamp load on the 100V, with about 150 tg 175 wmatts C7 input on
the L0 meter bvand. Remove the an“emma fro: tite receiver. Well shielded
recelvers may reguire a snord piece of wirs, a fov inches iong, to obtain
suificient sigmal pickuo frum the 120V, Trr oo aljust the plekun so the signal
reads fear full ssale en the "S" mater, Keon the 3FQ off, the AVC on, and the
EF gain an fuil. Adjust sudio to comfortabls iisizning level,

Tuane the 100V VTQ to 7200 ¥C. Tuze the recsiver to 7230 K2, to ceincide with
bie spuricus signal. Adjust the First mixer (5L.73) cathore Theosogt for
mirimum "S3Y meter reading, HMakes sture eonzral £2=s through a nmeil. Hew tune
the 100V VFD to & 7Y KC and the repaiver g TOCO 2 Yo coincide wisk tho
scurious signal. Adiust BL36 and BElSa for minimem "3" petep reading, Varving
eitier of thess conirols will wsually affect the other; so it will te necessary
to kaep adjusting them alternately until a minimum is cbtatinad, Ze sure that
Lhes2 adjusiments do noet reduce the powar inrut mere than 209,

Adocte: Thesz null pointsg on the "SY metsr will nos necessar’ly be zerg, due to

varying characlaeristics of each manufacturer!s "S$" moter circuit, If you chegi

Four P37 meter with a laboratery stasdard sigrzl gezncrater, the lev=l of the
ldad the receiver iz clear

sruricus signa® in question can be determined, pro
of 1ts own spuricus plckup response.

It is recommendsd that these adjustments be shecked wherever a mixer fube is
changed.,

.ITHAT, 3LEETRGNIG?, DHNCORAOEATSD
Larch 1541
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INSTALLING THE MIXER RHEZOS TATS IN TRE 100V

ICOC N Rears 250 N R4A3E

1CT MIXEZ 2 ND MIXER

FARTIAL SCHEMATIC SHOWING DESIKED =R
CIRCUIT.

VISED

N

JANUARY I1SEI

CENTRAL ELECTRONICS, INCORPQRATED
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e,
1007 AITERNATE H.F. CRYSTAL OSCTLIATCR CIRCUIT

Te copvert the originsl H,F. crystal oscillator cirouit to +the new alternzste
circult, the falicwung parts are requlred:

3 Capocitor cerawic dise (005 RMC Sub. Min,
b Gacreltor coevooue disc & zofd 5% WPO "C°
T oire fro.o27 nan,

1 Resistar carheon 10% 1/2 w 10%

1 Resistor rorvbon 55 om L/2 w 10%
ST

Plense return the Five originel crysuzls,

PROCTDVRE:

1.

Remowa Shiaz ground wires matked "X7, See wirlng diagrem (V19A), and
cut black leal "Y' e3 shasm, Solder this black wire to the socket lug
cf 7i2.

flemove grasn wire on Pin #0; remove ground on Pin #3; also remove the
TS dicds. Cut fRiz Aiale lead off mext tn *he seckeot plm, so thaet
tha giais 1) pot bhe arechesied wnon soldering later.

Conpect green wire ard “ha casks (LC22 zk] to peudlS and solder,
2dd & 005 fryom Flia % 5o ogrocnld lug of scouet,

Remave TS5 dfode from Water 7 oy cubiiag off next to tile point on the
Water,

Remove 120% »eristor end ﬂthat gres ta Waler #1} and reconnect to tie
point, spare hol: Lo Vafer A% R3d the 10X resistor in parallel witld
b 005 crpaciter cmd %acn rmconnzet tk2 dlode to tie point of Wafer O,

Chserve polayriiy 25 LiSHD {it is reversed Irom original circait).

Capmert fras end af 197 resfstor and (005 capecltor cembination to
center pim of socksi. D2 act sslder,

Add a .00S capecitor to center pin of sacket., &older,

Freg end of .00% cepacitor connecis %o Wafler #7 tie point { junction of
dicde and 2 - 30X resistows). Solder,

Add sleeving to a wire and commect from center pin aof socket to ground
lug of sacket. Solder both ends,

Add the 56 ohm and 4 mmfd capacitor in serles Irom the 20 meter crystal
socket to Pin #1. Solder. Use sleeving, as showm, added to the b m=fd
capacitor and solder to Pin #1 (with blue wire},

Remove all originai erystals in this proup of crystal sockets shoWn on
dtagram zpd install the Tive new crystals. Turn all crystal freaquency
trigmers to 1/2 inch out, AdjJust crystal eoil corse to frequency and

maximm drive, =5 reed by YFO_fpeceiver combiretion, Use trimmer If Te-

quired to exact Zero best. Adjust erystal oscillator plate tuning cores

for meximum ipnput watts as well as frequency TeXO beat, at the same
tize, but do pot have mexiBum power trput &5 {lat topping may occur,
apd peak resopance point would not e easily discermable, About 130

watts Input will suffice, a/20/60 w
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00V ALTERNATE HF X TAL QOSCILLATOR CIRCUIT

WAFERS COUNTED FIROM FRONT PAREL
TE= TIE POINT= SFPARE HOLE IN WAFER.
SOLID LINES=ALTERNATE XTAL CIRCULT
CASHED LINES = EXISTING CIRCUIT.

e

o\ /sockeT
' :

Wiz

e ADD SLLEEVING TO
FOLL NCAPACITOR LEAD - -4
BACK TG \ /
ONGN

F'-'_"";ll

I n ol b
" ;

NN Bl ALK WiE j
MTAL f;,f,_"\_l_—i_ERE !

™.

pfeE /60 '
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MODEL 100V

ALTERNATE HF CRYSTAL OSCH_LATOR CIRCUIT
SERIAL Ne. 1866 R UP
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Instructicons for Eliminatine Hum in Speasikers Connected o the 100V

On the diagram Fou wlll ind six numbers with the following
deaslsnetions:

(1) - terminal 15 of socket Ho. 1

({2) - terminal 11 of socket Ho. 1

(3} - terminal 2 of the RECEIVER OUTPUT chessis plug

(4) = terminal 2 of the SPEAKER VOICE COIL chassils socket
(S} = shunt terminsl of the FPHUNE JACK

(8) = tip terminel of the PHCNE JACK

noon

(wirea to be cut oubt of circult are shown by dashed lines
and X's)

1) Disconnect the W-BK-Y wire comnecting points (1) and (3Z)
at these poinis end 1nsuiaste the ends. CAUTION: Take care not to
remove the W-BE-Y thet goes to cable plug pin S.

2) Disconnec¢t the W-BK-Y wires at pointa (4) and (5) and
In=sulste the ends.

_ 3) Disconnect the W=-EK-BR wire comneciting points {2) and (&)
Al these points and fnsuiste the ends.

4) Cbtain a lengith of W-BE-~Y wire and an identleal length of
W-BE-BR wire. Form these two wires into a tightly twisted pair.

S5} Eegin the substitute wiring at the phone jaek by connecting
the W-BE-Y wire to poeint (5] and the W-BK-BR wire to point (6)
whilch are the shwmt end tip terminals respesctively.

6) Runt the wire close to the chassis between the two microphone
Jaeks and up to the speaker voice coll socket.

7) Cut the W-BE-Y wire ONLY mt the speaker volce coil socket
end unwind one turn from each cut end.

8) Connect the other end of the W-BE-Y wire which is attached
to point {5} teo point {4) which iz Serminal 2 of the SPEAYIR VOICE
COIL socket.

2) Ceonnsct the other cut end of the W-BK-Y wire to point (3)
which 1a terminal 2 of the RECETIVER QUTPUT cha=zsis plug.

10) Take up the slack in the W-BY-BR wire due to these cperaticons
by twiasting in and running this twlsted stub close to the chassis
between the two Z-prong Jones plugs. Dresgs wilires around choke to
socket #1.

100V Spesker Clrcuit Chance
5/3/60 Page 1
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il} Dresa wires hetween cholke and chassis.,

12) Solder the remalnlng end of the W-Bi-Y wire to point (1)
which is terminal 15 of socket No, 1. '

13) Seolder the remalning end of the W«BK-BR wire to polnt (2}
which 1s terminal 11 of socket Noe 1.

14) Remove all slack from the wire crossing the compartment.

This completes the modification.

100V Speaker Circuit Chanpe Page 2 63
5/3/60



100V SFPEAKER CIRCUIT CHANGL

FOR UNITS SERIAL Neo
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=ESIETOR CHANGE 7O LOWER =5
THE 2 SUPPLY VOLTAGE TO
THE S8E GEMNERATOR.

TN LUGC TERMINAL STRIF ON ECTTOM
OF POWER SJUPFLY CHLSS1S, BRTWEDN
FILTER CHOME AND JACKS. !

L
~ | 00K
_L‘ Il"u,“h- ! f XYY
00K | q"‘"\,_;
2w -
i AT
kh;ffé i?lj
& L LIE0 R
fd' L ow
b i 1
W AL | r
J Llfifgfhﬁ{:j ‘HEZL;E;TQEJ =3l
{;ﬂx:‘ I 10 WATT RESISTOR
Al WITH SLEEVIN ON
““u\\ﬂ_—;;' LEADS.
A
HEN REMOVE R302,
@ k- 2W RESISTCR.

Thizs change reduces carrier beunce {or flutter} when
transmlibtter is first Keyed "on', which mav be noticed
o anme unites. Thias applies tc AM er SSR.

rer unlits 9elow serisl WA, 266.

3/1B/e® Fevw. 3/22/60
Printad Inm J3A P2 32

CENTRAL EL COTRONICS INCORPPORATED.



\ - i, )

LTI A T S
. R bl X l
g °Z

| | i
:54_!{ EE‘E“I ‘ﬁa
r ‘T\\Ln-ﬂ .“" e T\ ps©
RS

F T

\1
N
H

‘jﬂé
™ 'j! b
s

P

66



MODEL 100V

ALTERNATE HF CRYSTAL QSCILLATOR CIRCUIT

AJTEL

SERIAL

Mo, |65 & LIP
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