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1C0V ACTESSORY BAG:

The followling items &are packed aeparately in 2 small bag
which hes been rplaced inslde the shipping crate:

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

2. 1 =~ Plug, 2 prong, Cinch-dones P3I02 GCT

3+« 1 =~ Socket, 2 terminal, Cinch-Jones 3302 CCT

4., 1 = Plug, 3 circulit telephone type, Swltchcraft #2267
S5« 1 = Fuse, 8 ampere, type JAEB, medlum time lag

Littlefuse #314008
. 1 = Allen wrench, #10 {for large knobs)

Tha 4 prong plug provlides aceesZs to the Internel Relay
contacta. 4 Jumper has been installed from terminel 2 to
terminal 4, which applies line voltage to the TO ANT RLY
1156V AC 25 WATTS socket, For keying other aepparatus, whers
115V AC i3 not required, be gure to remove the jumper,

The 2 prong plug should be solderad to the speaker veolee coll
ieads and the 2 terminal sockel fo the receliver output
trapaformer a8 deseribed in the Recelver Connsctlon DHMagram,

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

All other c¢clrcuits ars elther fixed frequency or band
pass, using the Multiphase patentad No Tuning Eroad-
vand Couplers. A single knob band switch selects all
bands and antennas with the Accegsory AS-1C0 awiteh.

BUILT IE PRECISION LIWEAR VFO:

The czcillater ecirecuit is self'-compensating for
chianges in tube trensconductance (U.S. Patent
#2,0867,725} cauvsed by line voltage fluctuations or
ggelng. It i3 exceprtlonally rugzed and permeabliliity
tuned by 2 precisien stainless steel lead screw
mounted in preloaded ball bearings. Fregquency is read
directly In 1 kiloeycle inerements in the cireunlar
"tlloeyels” window. A slide-rule Megecyels secale
relates with the bandaswitch se only the band in use
eppears in the windew. Fregusney is read dlrectly
wlthout zgdikion or computation with approximately

10 feet of band spread on each 1 megacyale ranges. For
maximum operating conveniencs g two speed knoch pro-
vides Tast tuning at 100 kilocycles per turn and slow
tuning &t 750 eycles per turn. -

The frequencey drift iz less than 25 eyclea 1ifhh any
10 minute period after a [ive minute WHArN Up.

The VFO 1s ¢alibrated to zero beat acewracy every S0
llocyeles. Calibration error does not aceumuls ta
Trom one end of the band to the other, It ean be ra-
calibrated right at your cperating pasition without
removal firom the exgiter.

LCURLE HETESODYNZ CIRCUIT:

The VIO ¢overa 5 to € megacycles and 13 heterodrned
agalnat crystal conitrolled c¢scillators or the waster

8 megaeycle signal, as detsrmined Ly the bandswitch,

ta provide output on &ll bands. Wizk this method tho.
sideband generator operabtes at a fixed crystal ¢con-
trolled fragueacy, therefore rebalancing 1s unnecessary
each time the band is chenged.

for magximum stablllity all osclllators in the nateradyne
373ten vscillate continucuszlTy.,

Blocked grid keying 13 used on the mizsrs and linesr
ampliflers to provide cllicklesa, enirp free Speratian,
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FREQUENCY COVERAGE:

4 =ingle 4nob bandswitch changesa Eroadband Jouplers
(U.8. Patent #2,564,280)} in all stages. The 100V
covars all of the &0, 40, 2¢, 15 and 10 meter bands
with one switch position per band. Power output 1s
constant asrosa the following banda:

80 maters - 3.5 to 4.0 megacycles
40 meaters - .5 to 7.5 megacycles
20 meters -~ 13.5 to 14.5 megecycles
15 meters = 20.5 to £1.5 megacycles
12 meters = 27.7 to 29.7 megacycles

There 1s a genercus overlap beyond ths Amateur bands
for MARS, CAF and commercial appllications. The ¥YFO
haz 50 kilocyeles of avertravel at each end (100 KC
above 25.6 MC) for which accursey and linearity are
not guaranteed. External crystals in the 5 to 6
megacycle range may be used for [requency control.

4 szpare posfition is provided to permit installacion

of Ercadband Couplers for 160 meters (1750 to 2500 ke . )
or any 1 megecyele zectlon of the specirum ot coversd
by the amateur banas such as 4500 ke, to 5500 ic.,

5300 xe. Bo 6500 ke., 7500 ke. to B8800 ke., ete. Note
that these begln and =ad at .5 mc. points ONLIY. A4

2 mec, pange is available from 25.86 to 27.6 megecycles.
Qperation in the 50 to B4 me, amnataur band is not
practical; we 3uggest the use of our acce3sory B and

2 metar converter for this purpese.

ONLY FOUR OQP=RATING CORTROLS:

SUNCTION SWITCH: Power OFF, Standby, VOX (Velce
controlled Srsakx-in), PTT {Push te Talk)} and Manusl,

BAl'D SWITCH: A single knob selects 80, 40, 20, 15 or
10 mesers, with & spare voeslition for zpecial applica-
tions. A lever switch undsir the band swltch knob .
changez the meter to read Wattz Input 0=-200, RF ALES
cutput O0=1.5, or A.C. LINE voltage.

CALIBRA™F LEVEL: Varies the callhrate output to suit
bapd concélticns or variatlonz in installation. A
lever swltoch under the Level Control has three posl-
tions: YOICE-OFF-CAnRI~RE. The VOICE calibrate posl-
tion allows vou %o "tallk yoursell on fraquency'. The
CARRIER calibrate position provides an unmodulated
ecarpler for zero beating purpeses. When using Gall-
brate Carrier for zers beatlng another statlon, the
VOX relay will remove the carrier in the transmit .

position.
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EMISSION Sc2lECTUR: (TN FOSITION;

NULL To checd carrier null for suppressed
carrier functions

- LSEB Lower Sioebanc wlth suppressed carrier

- 2B Upper Sicebsand with suppressed carprier

- L3SB Double Slcdehand with zupiressed carrier

~ LE-C Lower Sideband with preset earrlar

U5~C Upper Sideband with preszet carrler

- AM Double ESldeband with pre=set ecarrier

- PM Phase Wodulavion wlth preset earrlier

- W Four ways to key with preset rcarrier

- FSK Freguency 3Shiflt Keving for Teletype with

rreaegt carriexr

[
i

0w ~J NP 0d P
'

—

In the NULL pozitlieon, the meter reads carrier supprssas-
lon in declbels below maximum cutput and the reading

1s ve&lid for any setting of the PFudcx CGUTPUT control.,
The sclector has en automatic spring return toc the

LSE position.

ST ANL FopCET CONTRoLG:

There ars two magnetic doorszs on the front rvanel of
the 100V. They conceal seldom used controls such as
Spesach Level, Veoice Control Trip Level, Anti-Trip
Level, VOX KRelsy helease Time, Carrier kull Controls
i and 8, Praget AM Carrier, Freset CW and M Carriler,
Fower Gutput, FSK Deviation, ¥83% and CV0 Monitor
Tevsl, Xtal-Vfo switch and ultarnﬂl Xtal rreguency

corrector.
WISHAYCH INDICAVOR:

Whenever the standing weve ratlc hecomos =sxXcezsive 1In
the output OF losd cireuit of the Excizer, the screen
zrld overcurrent relzay wlli acd »rotective grid uiss
to the stage, cperate the mlSKATOn INLLICAYOR and
provide an zudivle glarm.

LiMITER THLICATOM:

Provides a visual indication of the amecunt of sveech
clipgring in use. For normal cpersation, the Srpesch
level econtrel snould be advenced fo the polint whers
the indicator flashes only occasionellw, which indl-
cates approximacely 3 db. of elippins. Under adversc
transmitting conditions the Zpeech Lzvel may be ade-
vanced to the polnt winere the bulb Clashes rapidly

or glowe falntly slmost continuously, which Indicates

approximately 10 db. of speech clivping
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TWO INCH MONITOLINS O3CILLOSIOrE:

cliloscaope sontinucusly monitors linsacity
roem We Balanced sodulator to the RF outuvuc
Connesior, sad slszo Turnlsnes gozitive indicaticn of nne
rercentage ol mouulavion on 4d, It assures top performance
while the unit is on the air.

The Inteusity and Focus conirols are adiustahls through the
top of the czuoinet.

ADVANCED FBASTHNG 3SB GEUTRATON:

Central Zlectronics 1Is once again years ahesd of the fieid
with & new approach to 358 gensraticn, - sparkling gerformance
that exceeds s Tilter with equal long term stabilityi o
tuning Broadband techniques have even been applied to the
balanced modulator making it non-critical. Qarricr
suppression is completely stable in excess of 50 db belcow
maximun cutput, The NULL posltion on the BMISLION seliector
connacts the metsr to indicaze D carrier suopression with
readability down to less than Z0 db below full ocuiput,

& new Audio Phaseshift Network, the PS-2 i3 constructes with
neat c¢ycled stsble components with 0% accurazry. The ES-2

In ceopinacion with 1ts associated circulta is carabhle of at
least 50 db of unwanted sideband suppression. To insure long
term audlo amnif tude balance, 35 db of inverse feedbhazck 13
appllecd -arcund itie mocdulator system. I4 is possible to

change mrdulator tubes without affecting the sideband
Suppression. The 3F phaceshilt circult 1s also a non-critical,
low impedance; wide band desizn to provide the ultimate in

838 suppression and long term stability.

METER 7

The illuminated 2 inch rectangulnr meter indicates the filpal
awplilicr Power Irnpuft, RF Qutput Current, Carrier Suppression
anc AC Line Voltage., The fized operating blas on the final
amplifisr staze will provide & resting plate dissipation EOQ
Lo 60 watia when no HF drive powsr ia aprlied. The scale 1s
merked Ter proper input power for both AM end OW., The nowen
Input for PM and F3K should be ths same as thet usad for OW.
When operating DSB or 38B with suppressed earrisr the metor
w1ll not read much higher than about 100 watts with & &b, of

speech clipplong.

100V B
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When the speech cllpping is Increased to about 10 db.
the average =meter rcading w1l! be silightly higher.
The meter shonld never he used =5 =sn inadlcator fcor
sugnressad types of speech tyansmizsion due to the
fact that It is unavle %o Tfollow tine Iantricete volce
Fead patterns. Only the cscilloscope can indlicate
the volece pesxs and should be used Jor speech monl-
toring. The maximim meter resdlineg with speecll may be

e e

used to determine the 00 rower rating.

With 175 watts CW Input to & low reactance losd, the
gntenns current will be 1.4 smperes in 50 cohms and 1.18
amperes in 72 ohms.

The LINE metar geale indicates the AC voltage operating
extremes recommended for this equipment. AL the lecter
"¥ the veltage is 10C and at "H" the woltage iIs 125,
Below 130 wolts the power cutput dreps realdly and

the veltage regulator tubes may extingulsh., Operation
8t voltazes In excess ol 125 may shorten the 1ife of
some components,

ZERG SETTING. & slotted-head screw loczted on the
ganel just below the TUNING knob can be used o sat
the nairline on the kileeycle scale to provids very--
accurste readings when set ageinst a crystal standard.

INSTALLATION

The 100V 1= shipped ready to connect sand operate. I
1t has been damagec during shipment, an Insurance
clain sgsheould be filed witn the carrier,

CHrACKING

1. Open the three wire latches on cne corner of case.
2, Remove the peckling materlal and check carelfully
for =mall paclkiages. - T

The ecrate should be retained lor pcossible future re-
shipment. Due to the welsht of the eculpment, the
use of cardboard containers is not recommended.

100V
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POWER SUUHCE:

The 100V is designed for use with 115 volt 50 tea &0
cyele 4.0, only. Fower cireult wiring should have

716 gauge minimum conductor silze to prevent icsz of
power and poor llie regulation, The 4.C. line cireult
by pass caracitors are arranged so thau whan the pliug
ls ingerted In one polarity, no sikoek wiil be axperi-
anced whan making contact between the chassis and any
ground cbject. Correct polarity may be determined by
touching 2 ground wire to the chassis and reversing
the plug if neces=ary until no sparking 1s observed,

CALTION: Use & neavy, short ground connection to the
+ incn stud on the rear of ths chassis. The 100V,
the receiver, linear amplifier and linecar amplifier
power supply (1If used) should be bended together to
preclude the possibility of electrical shock due to a
faulty component.

- PHYSTCAL LOCATION:

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

Antenna tuners, end fed antennsszs or uantuned and tuned
entenna feeders should not be placed In close proximi-
ty to the 100V or any of the external connections,
particularly when a high power linear amplifier 1is
used. Avoid placing of the antenna or fesdera In a
position where any aspreciaigle amcunt of RF is coupled
to the power wiring,

MICROPHONEZ:

Microphones having g relatively flat or moderats
rising cha:racteristic should be used. 3Sufliclent gain
ls availalble In both the speech and VOX circults for
microphones having 2n outnut as low 85 minus 65 dhb.

AMTENHA

The 100V output ¢irecult is desi;ned for J4se with either
%2 or 72 ohm ccaxial cable. Type HE 580 or RG 52U

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

10CV
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At 28 megacyclesa the loss 1ln these smaller cables 1Is ¢
to 3 db. per hundred feet even when brand new, sa RG BU

or G 117 should be used.

The Broadband ocutput couplers in the 100V are des=igned to
deliver maximum undlstortsd power Into unbalanced S0 to

72 ohm lcoads. For best reaulta, the SWR should net exceed
2 vo 1. The 100V will work into higher standing wave
ravics; however, 1t iz to your adventage to provide tha
best poasible matesh between the antenna and the feed line,
This will rediste the maxinum amount of =iznzl. Antenns
reactance ¢anncot be tuned out at the transmitter even with
a FI network; 1t must be tuned ocut by adjusting the antenna
length.,

If the antenna impedance ia other than 50 to 72 ohms
unhalanced, a belun or antenna tuner must be used.

When Indivldual sntennas or final amplifiers are used on
cgch band, the accessory AS-100 antenns switch 1s avallable
Tor Installation on the resr of the chessiz, It 13 linked
mecnanicslly to the bandswiteh and sutomatically melects
Ehe proper antenna or amplifiesr.

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

Either a cogxlisl relay, or any of the popular TR zwitches
may be used lfor switching the mntenns rom the transmitter
to the recelver., HRecommended relays are the Advance type
CB/ 1C 2C/ 115 VAC or the Dow type DKC-GE-115V. The
Internal relay in the 100V furnlshezs keved 115 wolts AC
Tfor antermna relay operatlon. The auxlllary contacts on
thaese releya must =2lsc be cznnected to the 100V as
deserlbed In the Antenna fHelasy Connectlon Diagrom.

SECTION IIT
CONTROLS
l. SET AND FOHGET COHTROLES:
.EPEEEH LEVEL., Adjust to requlred level for gproper

modatletion as indliceted on the o=cllloscope. Esch
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 Iirat letbter of a spoken word opermtzs the
relay rellably,

ANTI-TRIP LEVEL. Thls control prevents loudspesker
signala Ifrom tripping the VOX relay. With a
loud signal tuned 1n, advance the control to
the point where the relay will not trip.

VOX HELAY RELTASE TIME. Varles the time constant 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 frequency.

CARRIEER 3BAT., controls A and B. With the EMISSION
gwitch in the NULL position, adjust for minimum
carrler indicated on the front pansl meter in
DB. Allow a few minutes for Zxelter to warm up
before adilustment,

PHESET AM CAxRITR. Wlth the EMTSSICN SSTLECTOR In the
AWl positieon adjust for 10O watts input on ceter.

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

POWER OQUTFUT. Controls the level ef the 8 me. master
generating srstem at the grid of the first mixer.
Varles the power outout of the exclter from
maximum down to about 10 watts output for
driving amplifiers that require less power.

. XTAL-VFQ SWITCH. For changing from internal VFD to
axternal crystal controlled operation., Jse
cryatals in the range of 4950 to /050 KC.

EXTERVAL XTAL CORRECTCH. Provides frequency adjustment
for the external 4950 to 6050 XC arvstal to ob-
fain exact calibration.

EXTERNAL XTAL. For external 4930 to 8050 KC crystals,

CW AND FSKE MONITOH LEVEL. Adjuatz the receiver output
level in the phones or speaker 1a the CW VOX,
CW MAN, CW PTIT and FSX positions for mnnitmr*ng
purpnses.

100V
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2. CONTROLS ON TOF CF TazZ CEASETS:

AF RATIO potentiometar, Balances the 4F Iinpuat volt-
ages to the FS-2 zudisc phase shift netweork.
LTontrols sideband suppression. Ses chapter on
cldeband Suppressicon adjustment,

AT EAlL. potenticmeter. Zgualizes the cutput of the
Ar' mpduletor tubes, Controls sideband suppression,
See chepter on Sideband Suppresslon adjustment.

ADJ . LIM. IH0D. potentliometer. Determines the level at
which the LIMITER indicator cperates. With the
Speech Level turned off, turn the control
SLTOWLY eclockwlas until the rneon indlecetor
stsrts fto glow. Now turn the control slowly
counterclockwiszse until the Indicator becomes
extinguished.

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

INTENEITY potentiometer. Contreis the intensity of
the pattern ¢n the cathode ray tube.

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

METER ADJ. potentlometers. The thrse meter sdjustment
rotentiome ters, WATTS IN, AC LINE and AXES OUT
gre located inside tiae shielded compertment
whlch centalns the £350 tubes.,

SECTLOW 1V
nEAH CONGECTIONG

AHRTEZNHA receptecle, UBF tope 30232 for 50 to 72 ohm
unbzlaneed leoada .
Use copxisl gcable, any length down £o & minimua
¢f £ Teet 1s recormmended to praoperly terminate
wle Brozdoand dutout Couplers,

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

10V
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INTERNAL RELAY socket. With a jumper between 2 and & on the
plug, will provide keyed 115 VAC at the gntenna relay
AC sockef. All plugs have thls jumper instaliled. For
keying other apparatus (wilthout 115 VAC) BE SURE TO
REMOVE THIS JUMPLH. 4 and 1 are closséd in transmit,
4 and 5 are closed In receive. PIn 2 i3 always connected

to the 115 VAC line,

PTT WMIC jack. For push~to=-ialit microphone operacion. Piln 1
1s the miecrophone lead, and pin 2 i3 for the swiltch.
Use Amphenol MCE2Y connector.

PHONE jack., When hlgh impedence phones are plugged in the
apeaker 12 muted In receive and the phones are muted
in transmit,

CW MAN-VOX jack, With the FUNOTION switeh In the VOX
posltion, the first Xeylng pulse will close the internal
relay {and antenns relay, if used) for a pericd of a
Tew milliseconda up to sbout 1 second, depending upon
the adjustment of the V0X Reley Release Tlme potenti-
ometer. BE SURZ TC RETARD THE QT CONTROL 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 blocking bias iz keyad.
Receiver remalns mutad.

it 3TBY Jjack. Keys blocking blas only. Heceilver 12 nol
muted and antenna relay will not operate. A TH switceh,
menually operatsd antenna switch, or separate recelving
antenna must be used.

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

RECVR OUTPUT socket. Remove the leads from the secondary of
thie recelver output transformer and scvlder them to the
2 terminal Jones female RECYR VG plug. An internal 2
watt 10 ochm reslistor 13 connected acrosa these terminsls
internally for use with 3 to 8 chm speakers, Replacs
with 1000 ohma for &00.ohm outputs, and 10,000 ohma for
2000 cohm outputas. Pin 1 1s internslly groundsd.
nsert the plug in the 100V.

SPEARKER V.0, sccket. Solder the speslter voice eoill leads to
the 2 prong Jones male ¢onnector, and plug Into the
100¥. Pin #l1 1s grounded internally,

100V
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connec tor. For high impedence picrophuones, down to -55cb.
Microphones with essentislly IIat response should be used,

Jack. Requireg 3 circult piug, providas =100V 2C bleciktine
bigs for kering external linesr emplifiers. If an
external antenna reley 15 usea, conrsct its auxiliary
"make" contacts to the "tip" and "ring" circult of the
bilas plug. Connect the "peositive™ end of a "floating"
bias supply to the tip circuit of the pFlug. In this way
the ~-10CV DC willl add to the normal cperating bias of the
linear smplifier during standby. The VOX relay will
gromd the tip circuit efter <he antenns relsy hes closed,
reatoring the Dias to normal during transmit, The =100V
DC can not be used as a source of operating bilas for an
external llnear smplilier.

AF IN jack. Approximately 0.2 volits sre reguired for full

Exciter output. ISor use with szudic cscillator, phone
patch, ete.

FiK =1 jaclkt. TFor PSR Keting with g —olar relav.
o = Fy i,

FE-2 Jack. Fcr FBE kerving without a polar rslsv,

T

V&0 I jeca. Normslly cemnecisd to VID SUT jecs. For use

when V0 1s remotely lcezted.

VFQO OUT jack. Normelly jumpered to VFC IN jack.

LF QUT jack. Provides zpproximately .15 volts from the

cathocde follower after tlie speach clipper and filter, to
cbtain tropezeld patierns for external linesr amplifilers
erl &I eXtermal escilloscope. Can be used to drive other
apeaech equlipment such as modulstors, ete.

fUSE: Type SAE, 8 armperzs,

100V
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SECTICH ¥
QFERAT ZCN

The following adjustments are reguired fer all types of cperatlion
and should be made in the Jollowing 3eguUence.

1. STNGLE SIDEBAND SUPPRESSTU CAsRIER ADJUSTIILUT:

in antenna or dummy load (100 wactts) must be comnected to the AF
output. Be sure the POWER JUTPUY potentlometer located behind ths
right docr is turmed completely clockwise (maximum).

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

Allow a few minutes for the unit to warm up. With the EMISIICN
switch in the HULL poaition adiust the Carrler Balance controls
for minimum carrier as incdicated on the meter. With the EIZSION
switch 1in one of the 3B positlions and the JPERATION switch on
MANUAL advapnce the Speech Level control until the LIMITER 1ndicater
light only f[lashes cccasionally during average speech, Wilth only
an ocecssicnal flash, there will be about & db. of speech clipring
and tiiiz is cthe meximum that should be employed for normail
operation. Uncer adverse transmitilng conditlions when reception
is weayx or interference exists, the speech level mey be increasecd
to the point where the indicator {lashes rapldly or scmetimes
remains on continuously, although wealt.s At this szetting (about
10 db. clipping) there will be an appreciable increase in
intelligibility at the recelving end wiih a tolarable amcunt of
distortion and no "aplatter™. Increasing the speechh level to the
point where the incicator lights brightly lebout 20 db. ¢clipring)
will result in excessive dlstortion and loss of intalligibility.
Tach division on the Speech Level scale iIndicates 6 db,, approxi-
mately.

With the FUNCOTION switch in the VOX position, advance the WCX z2in
eontrol to the point where conscnants will opersze ths relay
reliably. For example, the "f" in "four' skhould orerate the relay
conglistentliy.

How adjust the Telay RTLTAST time potentiometer so that 1t will
not release between consecutlve words imn & sentence under average
areech.

With a loud hesteracdyne or other signal from the loudspeaxer, advance
the o potentiomester to the point where the raiay will not trip.

For thiz adjustment, the micropinone and loudspealer must be in

thelr ncrmal operzting position.

100V
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CENTRAL ELECTRONICS, INCORPORATED

IGO0V SET AND FORGET CONTROLS
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MIN MAX

VFO
O CW-FSK MONITOR
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2. AMPLITUDE MODULATION ASJUSTMEST:

With the EMIZSTON awiteh cn AM and the FUNCTION
awltch on MANUAL, adjuzt the AM carrier potentiometer
(behind the left door;} for 100 wattas 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 (aAM, USC, L&C,)
Indleates overloading cof the finsl amplifier, and
wlll give distortion.

The speech level has been adjusted to the proper value
under the 3SB adjustment, and Is automztically re-
duced £ db. by the EMIEZIION swltch For proper AN
linsar gperation. Once these levels have been deter-
mined, L1t 12 possible *o change to any mode of opera-
tlon without any further adjustment.

we Pri AND OW CALKRIEE ADJJSTMIHT:

Wlth the emission swlitech in the PM pesitlon and the
FPUNCTIGH swivch on manual, adjust the W CARKKIER
control for 175 wetts inpu:, I the eontrol 13 set
&t a higher welue, the final amplifier will draw
grid current and will give a conslidersble increase
in harmenic output which ¢an cause TVI, while the
increase 1n power output only amounts to about 1 db.
or approximasely 1/6 of an 8 unit on the aversge
recaliver,

In the PM posltion, the szpeech lavel 1s preset by the
EMISSION SWITCH. FPhase modulatlion generated by this
method has the same bandovidth as amplitude modulsation
and is the maximum deviatlon permltied in the azmateur
bands bslow 29 megacycles.

SERCTIQN VI
TELEVISION INTZAFERENCE

The output of the second and higher order harmonics
of the 10OV are down In esxcess of 50 db. from full
cutput., Ordinarily thiz will not create harmonie
TVI in primary TV scrvice areaa, If TVI due to
harmonic¢ radiation i=2 present, sz good low pass
fiiter should ba connectad aa eclose to the RF output
conector as posslbls, -

100V
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it I» very important thst the [insal amplifier i1a not
driven to the ragion ol grid current. Whenever grid
current flows the harmonic ocutput ilnceresses consider-
ably end 1s slmo=t ceriazln to zreate TVIL In cases
where harmonie TV] persfi=ts even alter a low pasas
fillter in installed, it may be neces=ary to retard
the YOWER CUTFUT control slightly to insure that the
final smplilfler tubsa are operating in the linesr
porticon of their Eg Ip curve,

If the 100V 1s connectad to an entennsa that has an
apprecliable atanding wave ratio, the finsl
amplifier will "flat-top" and generate strong
harmenics at velues below the rated maximum input,
830 it 15 esseantial that the SWR be kept ss low as
passible.

TVI may be caused by an antenna relay in which the
antenna contacts ars subject to RF arcing dve to
Improper timning sequence of the suxilisry contacts,
TR awltches, SWR meters and other devices which
contain dicdes. The TVI from rectlfying device= pan
usually Te reduced by using a low pass fllter between
the unit contalnlng the rectifier element end the
antenne.

The auxlliiary contacta on the antenna relay should be
adjuated 3¢ that the bles contacts cpen before the
antenna contacts do, when the relay 12 de-energizad,

1007
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CPZBATING NOTES

1. TPLAT TUPEING. When tne trarvezold Indicate= flat torcing whlle
aperating on S85, LS8 or All, mSTanl THED FO4ER JUTEIT TLHTRCL,
Specilicacicns allow for some rassrve RF Jdriving power to sllow For
tube agins. Fnen tiie 100V iz eperated into an excessively high
load imredance, it will be neczsesary to furtker reduce the control.
The correct powsr outpuit contrel setting can be delermined by talk-
lng intoc the microphens wisth full sgeech gzin until the limlter
indicator lights, and adjuscing ks power output contrel Tor a
proper trapeszold. Remember that the tragezeld only indicz:ies=s the
linerrlty of the atages beiwaeen the balanced modulator and the
antenns. It doeas not show gudio alistortlon or spesch elinping in
this equipment.

If there ls an appreciable departure from the original neignt when
the 2AP1 tukte 1s changsd. it will be necessary to change the value
of the AT coupling capacitor, G404,

Zu FSE DEVIATIUYT., If the frecusncy geviation 1s less than 850
cyclea with the contrel at maximum, the XTAL 0S80 PLATE col]l mus2t
be retuned. The iron core tuning zlug should bs tuned Ior maXimum
output first and then turned countarciocckwise not more than 1/4
turn. If the slug is turned counterclockwisze more than 1/4 turn,
the sideband suppressicon wlll be seffected. Try changing V1il, since
these tubaz vary considersbly.

S HIGE FHEQUZNCY CHYSTAL OSSILIATOR STABILITY., The AF crystal
oscillator plote collas are adjusted Tor grsatest staplility rather
than meximun outrut. Graatest stability end maximum output will
not necessarily colncids., They should be adjusted for minimum
chirp by eying the transmitter con G with carrler iaserted wnlle
monitoring the note in & receiver. By using & low pitched beat
note during thes monitoring proeess, slight eckanges in fregquency
may- be €asily determined.

4., ANTEMWA HZILAY Spaki SUrbHol5ICn. C2414, a .02 mid. ceramic
capacitor hics been connscted Lo reloy terminais il ana 12 Lo
suppress the keving 3parik when an antenns relay or cthsr ndéuctive
device is %eved. Without a capacitor the keying transient will be
pleiced up by the Vox Amplifier cilrcult and causge th: Yex nelay O
continue pulsineg automatically after the olerator steps talking.
02414 has been included in all uniss heving serial numbers nigner
than 185. Unitz having serial nucbersz 183 and walow contalned a
.08 pajer crmpacltor C307A, located on the back of tne Jones 4
teprminal INTLRENAL w2La¥Y SOJKET meounted on the rear of the power
supply ckamssis. Locating the capacitor at the relay terminals iS
more effective thaen at the relay socket. When C2414 15 Inetalled,
C3074A is To longer necessary., I the Vox Relay 1s uzed to key
circuits which do not induce a tranaient, and the effect of the
capacitor ia deleterious to ecircult operatien, the capacitor
should be removed.
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<« UsDLEIHADLE KIZAY CPZHATICH SAUSTD SY EMISSTOR SUITCH,
When the FINCTIZW switch s in the VoY resition, the Vox
nelay will orsrate momen tarlly wien turning the ENISSICY
selector throuss the OW poezition AT no key is inzerted into
the CWw-VOX iacu,

This Weying pulse can ze svoided by placing the selecior in

STARDEB. or TT when awliconing through the CW position.

G. “hen cperation is contemplated on VOX CW and VoY 5K, 1t
wlll bte necessery o use 2 shorting switch on the misrorhone
er remove the micropnene plug to prevent room noises from
cperating the relay,

7¢ Under certain circumstances (es eclally whea & linesr
anplilier 1s used) 1t may be necesfary to advance tne CAL
LiVIL petentiomster almost to maximum in order to hear the
calibrate signal in the receiver. This ean sometimes cause
TVI, especially when calibrate savriap is used, or distortion
when vox calibrate is used. To rrevent this it will be
necessary to ccuple some of the RF cutput from the 106V to
the receiver. Tihis may be done oy dsing & "TY connector at
the BF outsut cof the 10OV ond using a small coupling
capaciter» having a2 value of 2 or 5 micro~-rzlicrofaracs, or by
isting e Tew inches of imsulated hook-up wirs togetler and
courling to the receiver srremns irput. I the recefver
uzes a4 ¢oaxlal ecnnector, znother "TY connector must be used.
When possible, cosxial canle should he used for the cornneect-
ing lead and it skoula %e xept as shors as rcesible.

Yorr
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GOV OSCILLOSCORE PAT TERNS

MY or FM Carrier

AM Carrier - Ho Modulntion

AM 100% Modulated

AH Over-modulpted (Imsufficient
ferrier Insertion)
Note Bright Ares st Tip

2M - FExceegslve Carrier Tlus
Flat Topping
REDUCE CARRIER AND RETARD

AM - Tow Percentapge
of Madulation
(Excezeive Carrier

Tnserted) POWER QUITUT CONTEROL
558 Properly Modulated
AM or SSB
1. Toas much HF Drive
2, Improper losding
: tthen this pettern 1s cobtained
) RETARD THE POWER OUTPUT CONTROL
ULTTIL A PROPER TRAFEZOID IS SECURE
CENTRAL ELECTRONICS, INCORPORATED A Pzaz
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SECTION VII

THZORY oF OPZRATTION

POWER SJrilY:

The power supply consists of three feparztie supplies; & blas
supply, & low voltage supply and a high veltage surply. The
bias supply delivers 100 voits negative. The low voltiage
sucply of approximately 340 volts furnisies the B=plus to all
tubes except the Tinal plate and the osecilloscops, which are
fsd from the high voltage supply of 600 wolts. A selenlum
rectifier is used for the bias supply, a SU4GB {V23) for the
low voltage supply and a palr of BAU4GTAs (Ved and ¥25) are

used for the high voltage supply.
MICHOPHONE PREAMPLIFIER:

The pentode section of a SUSA fube, V1A, is used as the

ml crophione preamplifier. An R-C radle [reguency filter is
nsed 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 to the AF IN Jack
onn the rear of the chassis for connecting an external audio
eacillator, phone patch, etc. HNOTE: In order Gto reduce hum
pickup ceused by chassis currents, the cathode and grid -
return cireuits of V1A are grounded at the microphone
gonnectors only. If the AT chassls power plug is removed,
resistance checks from the grid and cathode circulis o
ground will indicate an open circuit.

PLUGIN LUDIC LIMITER RCDLLE:

fhe arm of the MIC GAIN potentiomcter goes to the grid of the
winde section of B8U8 V4A, located on the Audio Limiter plug-
jn moduwle. Speech limiting takes place in the plate cirecult
by utilfzing & pair of battery biased IN10Q0A dlodes gonnec ted
as a fnll wave shunt rectifier, which limits ths ocutput Lo
about l.4 volts. The diode return circuit poes througsn the
primsry of an audio transformer to drlve the pentode
amplifier. Scome of the ouiput voltage is fed back Lo the
tricde grid to obtain Inverse feedback, which beglins when the
diocdes start to conduct. Application of inverse fesdback
conziderably reduces the distortion gensrated by thne diocdes

in the plate circult,

V4B, the pentode section of the &UB reflex amplifler cperates
the LIMITFH indicator. Some of the output voltage 1s
rectified by & INSS diode, lightly flltered and applied as
pesitive low frequency pulses to the grid circuit,. DBy this
means the sensitivity is greatly increased at the lower.speech
levels and the low frequency pulses are responsible for the
tr1icker” in the indicstor at the point where limiting begins.

100V
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The aDJ. LIKIIER IKD, potentiometar, which ia neo=seible
through the top of the can, controla the galn of this stagse.
If the module should become lneperative for any reason,
temporary operation may be rezumed Ly remeving the mcdule
and inztalling a jumper between pins & and & on the socket.

FLUGIN AUDIOQ FILTZH wmoliJLE:

This module contelns two Sridesc T networks and slx full ©
natworks. Rach sectien of 672, V6, 1z used as an amplifier
to provide 2 constant level between the Input and ocutput
terminala. BTl 13 a high pass audlo Fllter and BTZ2 ls a5 low
pass audio ['ilter. Tl and T2 are inserted 1n an Inverse
feedbacﬁ lDﬂP between the plate and grid cireults of V6B and
are "peaking" ecircuits at 4000 and 200 cyclea, respecitively.
T3, T4, TS and T§ are rejection elreuits at 7000, 60, 5200
and 20 c¢yeles. This combinatign of 8 networks provides a
steep slded band pascs filﬂer hetween 200 and 3500 cyclex
which 1s devold of dynamic "ringing' distertion inkerent in
torroid, crystal or mechanical fil%ers. In addltlon teo
reducing the distortleon products generated by the Inverss
Limiter» and narrowing the bandwidtn of alli types of phons
emisaion, the flltsr zreatly attenuates speech componsents
which fall beyond the effective ranze of the audlo Lreu_enc?
plhinae shift netwaﬂﬂu By thls means ths: slaeband suppression
ia maintained at ~S0 db. throughout the normal voice range,
in srite of the large degres of speech limiting.

pif the Audlo Filter moduie should become lnoperatlive [or any
Te6350n, tempeorary Jdperation mal hbe resumed by remaving the
module and installin& a éum;er between rins 2 and & on the
socket. CAOTION: ith e AUai0 Ilter removed and terminals
jumpered, the SPE=ZCH LEVEL must e recuced B0 the paoint where
the Limiter Fndicator deoes net gperate, to aveld transmitting

an Wimecessdarlly broad signal.

The 100V mav be operated with both modules removed by
inatalling = jumper between pin 2 of the Audlo Limiter sacket
and pin 5 of the AUDIO FILTEA =ccket,.

VOIL AMPLIFIER AND VOA HECTIZIZH:

The Vox Ampilifier amplilies the volice z3ilgnal so thaot it may
b= used to coperate the Vox ralzy, The triode secticon of a
EJ84 and cne halfl of a l12AT7 are uszsed, Y1A and V3A. The
cutput 13 rectifiesd by one halfl BALE Vox Reciifliser V5 and
thiz pozitive voltage operstesz the grid of the Relay Control
tube .

L0QV
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QT AMFLIFIER AND QT RECTIFIEn:

The purpose of the QT Ampliller is to prevent loudspeaker
signsls which are plcked up by the microphone I'rom cperating
the VOX reley. Both =sections of 1Z2ATY V2 amplifly the

voltage from the receiver output transformer which 13 appllied
to 2 G6ALS QT Rectifier, V5., This negative blocxing blas 1is
connected in series wlth the plate return of the VCA
Rectifler and prevents rectification in the Vox Hectifler.
Vhen the galn of the two appiifier systems iz correctly
proportiocned, loudspesker signals will not operats the VOX
relay. Hefer to the Simplilied Schematic of VOX and QT

circultas.

RELAY COKTHOL:

The VOX relay in the plats circult of Relay Control tube
V3B, & 12AT7, 13 adjusted to operate st 3.5 to 4.2 ma. and

relesse at 2.5 to 3 ma.

In the STANDEY position of the FUNCTION switch, the grld of
the tube is returned to groumd while the c¢athode bias resistor
and bleeder limit the plate current to & value such that the

relay will not operate.

In the VOX positlen the grid iz eonnected te the output of
the Vox Rectifler. Vhen the cutput of the Vox Hectifler
reaches the proper positive value, sufficient plate current
will flow to operate the relsey.

When the CALIERATE switch is in the VOICE posaltion, the
cathode circult of the Helay Cantrol tube i3 opensd to
prevent the volce from operating the relaye.

For PTT [(Push-to-Tallk} the grid iz connected to a voliage
divider networik that applles npegatlive Z0 volta with the key
{or switch) open, and positive E£5 volts with the key eclosed.
Application of the negstive voltage to the grid while the
ikey 1s open provides & faster relay release time for high

apeed Kaying.

In the MANUAL gposltlion; the grlid is return=qa te & polnt on
the cathode reslistor netweork that provides the proper blasa

to energlze the relay.
AUDIO PHASE IHVEHTER:

The Audio FPhase Inverter, 124T7 V7, 1z driven by the cutput
of the Audlo Flilter. A generous amount of inverse fesecdback
Iz used to assure 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 phese

gshift network,

100V
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PS-2 DIFFERENTIAL AUDIO FPHASE SHIFT NETWORK :

g PS.2 13 deazigrned to provide 50 db, of sideband
suppression iln the raugs of 200 to 3800 cyelea. Inaertion
loss of this nebtwork la= approximately 19 db. To compenssace
for variations in output load circult tube and wiring
capacltances, each output ciprcuit of the P5-Z has been
designed with approximately 290 mmid. lesa capaclity than
raquirsd, In addition to the c¢ircuit capeseitances, each
terminal (#4 and #8) is externally shunted to ground wlth &8
amall capacltor te oring tha total up ta the requlred value,
Audio cutput voltages of the network are sgual In magnitude
and have a phase difference of 20°

AF AMPLIFIER AND MODULATOR:

The twa 90° audic phase shiftesd valtages from the network
are lsbeled @A and @B for identification. Each phase i3
rollowed by two stages of triode amplificatlon wlth 12477

Ve and 12477 V8. Each phase is applied to the grids of the
AF Modulstor, 12BH7 V10, which sperates as a cathode :
%0lliower. Approximately 35 db. of lnverse feedback is applled
around each amplifier to insure low distortion, long term
balance, and to minimlze post-phasing distortion. Modula tor
tubes may be ¢hanged without affecting the sideband
suppression. The largest portion of the lnverse feadback ia
obtatned by intreoducing some of the voltage from the
Meodulator cathodes back £o the cathodes of V8.

Fach cathode follower plate clrcult has & low walue plate
resistor. Sincs the plate reslators of V8 and V9 derive
thelir plate voltage [rom the plate of V10, rather than from
the B supply, & small amount ef negative feedback is applied
from V10 te V8, and an equal amount of positive feedback 1s
gpplied from V10 to VB. This arrangement stabllizes each
phase chennel, decouples she individual stages and decouples
&4 from 9B,

INTERFRETING SWITCH DRAWINGS:

4131 awitches are drewn as viewed from the recr. Section 1

13 nearest the front panel. 3Section 2 1=a the second wafer
from the front panel, etc. The letters ¥ and R glznifly

Foont ancd Rear, and indicate the slde of the wafer on which
the contacta are mounted. On all Rear asctions, the contacta
are shown as sclid lineg, wnlle all Front sections are ahown
with danhod linea. Some switch sectlons have contacts on both
sides. For example:! Sect, SF meana the third wafer from the
front panel, the contacts lace the penel and the contacls

are drawn a3 <éashed lines,
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EMTISSION SWITCH CIRCUITS:

The ‘secticns of the EMISSION switch are used in the
followlng circuits:

Hect.

Sects
Secta.
Sent,

Sect,

sect..

aeclha

Sect.

iH.
2Ha
Sh.
&P

4K .

SF.

S5K.

BF.

= input to Balanzed Modulator Fie

AP input to Balanced lonulator B.
To arm of Carrier Balance Fotentlometer E

Changes audio level when swltching to variogus
modes of volce transmission. Activatesa V11lA, 8 mc.
Heactance tube in PSK position.

In KULL, grounés arm of Carrler Bel rpeotenticmeter
B, to remove CW CALISHATE CETTiET.
In CW end FSK, shorts VOX input. Audie still
appears &t AF OUT jJjacKe
Te VOX input circuit, In OW and FSK, with the
key 1n the MAN-VOX Jack, applies keylng pulses
to VOX input to operate the relay.
Weter switching cireult. In NULL rogition meter
is operated by the ocutput of the Null Ampllifler
diod=. In all other positlons, meter is connected
to MCTER SWiTCH.

CW~FSE monitor clrecult.

EMISSION SWITCH CIKCUIT DETAILS:

NULL POSITION

wectha

Senh,
SECh.

SEC Ta

Sect.

1O0V
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1R.
5
o

4F.

awlteches Input coupling capaclitors of Balanced
Modulag tor & to positive modulator blas.

Switches input coLpling capacitors of Balanced
todulstor B to positive modulater blas.

Sharts garn of Carrler Balance potentiometer A tO
ground.

Grourca cathode clroult and activates V19EB, Null
Amplifler.

Shorts CW Celibrate Level blaa line.

Goen circuit. {Keying pulsss to VOX input: closed
¢n FEK end CW only.)

Applies sutput of Nall fmpiifler dlode to Meter;
ypena mefber switchiag clrcuit.

Ch=-PSE monitor circuit open. {Closed in CW and
FEA D‘J:ll?. }
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a2 FOLLTION:

Sect, 1R, Switches Input coupling cepacitors of Ealanced
Mmodulacor A to oubtput of AN Modulator asudio B4,

Zect. ZE. 3witches input coupling capscltors of Ealanced
Modulater B oto sutput of AF Wwodulator sudlo £BE.

agct, 2. Shorta arm of Carrler calance potentiometer to
ground, .

Sect. 4F., Lowers catnode 2las=s and lnverse lecedback of V74
to obtaln standard audis galn for 532 and LDEB.
(Cathode cirenlt open on V19B, Null Amplifier,
Stage lnoperative.)

Sect. 4h. Callbrate Level nat zhorted by Sect. 4R, (May be
grounded by VOX prelay In Transmit, or Callbrate
Switech in OFF op WVOICE calibrate position.)

Sect, SF., Open circult, {Applles keying pulsas to VX
Input; closed on FSK and CW cnly.}

Sect. BE. Meler switching circuit normal. Controlled by
meter gswitch only.

Sech. GF. CW-FSK monitor circult op=n. (Closed In CW and
Fak only. }

JSE FPOSITIOH:

Sect. lE. Swlitches input coupling capacitors of EBalanced
Modulator & to output of AF Hodulator audio IE.

SGect, ZH. Switches input coupling capacltors of Belanrced
Modulator B to ocutput of AF Modulator audic ZA.

sect. Jh. Same a= L3B.

Sect, 4F. Bamz2 as L8E.

sect, fths HBame as L3B.

S5ect. SF. Hame as LEB.

Sect, SH. Samz as L3E.

Sact., &€, Same a5 LEB.

D52 FOSITION:

Sect, IR, ZSwiltches inrut coupling capaeltors af Balanced
Modulztor & to outpul of AF Medulator audio PA.

Sect. ZR. Switches input coupling capacliors of Balanced
Modulator B to positive moedulater bias.

Szct. 2H. Same gz L34

cech, 4F. Sams as LEB.

Sect, 4R, Same as L3H.

Seet. 5F. Sane as LEEBE.

Sect. SRe EFame aszs LOE.

Sext, £i. Efzme as L3E.

100V
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1SC POSITION:

Sect. 47, Svitohre input ccoupnling capecltors of Balanced
Bir 2i:lator & te cutpat af AF Modulator audio P4,
(Zame a3 LS55)

Sect. 2H. Switches input coupling capecitors of Balanced
Modulator B to cutput of AF Modulator msudio @3.
(Same a= LIBj :

Zect. 3R. Shorts arm of Carrier Balance pntentlometer A to
arm of AM CARHI-K potentiometer. The AM CARARTEH
potentiometer furnishes a verliable positive
voltage to unbalance Balanced Medulator A feor L3C,
USC and Ad. :

aect. 4F, Incresses cathode bias and inverse feedback of
V7A to obtain lower audic level fopr LEC, USC, AM
and Phl.

Sec%. 4R. Fame as LRE.

2ect. SF., Rana ss L3B.

Sect. SR, fame as L3B.

Sact. 6F. Famﬂ a3 LSE‘;

UEC POQSITICH:

Sect. 1R. Switazies input coupling capaclitors of Balanced
Moduliator A %0 cutput of AF Modulator audia GE.
{Aume as USB).

Sect. 2R, Swltches input coupling capacitors of Balanced
WModulator 3 to output of AF Modulator sudlo PA.
{Fame Az U32).

Sect. 3HB. Provides carrier, szame as L3C.

Cact., 4F. Same az L3C.

Secy, 4H. Name az L5G,

Sects HF. famz= as L33,

Sect, SR, Game asz L33,

Sect. BF. Jdame az LSB.

A FOZITION:

Seet., 18. Suyitcher 1nput coupling capacltors of EBelanced
Modulater & o ocubout of Af Modulsteor audio ZA .
(2am= asz DSB).

Sect. 2R. Switches inrut c¢oupling capacitors of Balanced
ilodulator B to positive modulator biaa, {3Jame as
DSE).

Sect. ZH. TFrovides carrier, same g2 L3C.

Sect, 4F. Sames as LSC,

Sect. 4H. Same as L33.

Bect. S5F. Bame as L3D5.

Rech, SH. OSome as LEEB.

Sect. 6F. Same aszs L3E.
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FM POSITION:

Sect.
Sact.

Sect.

Sect.
Sact.
welh.
Sart.
Sect.

1R,
2K .

St e

4F.
4K .
=)
SR
gF.

Switches 1lnput couplling capecltora of Balanced
Modulator A %o positive modulator bilas,

Switehes 1lnput coupiing capacitors of Balanced
Modulator B to output of AF Modulsetor audleo BE.
Shorts arm of Carrier Bealance potentiometer A to
arm of OW CAXRIZR potentiameter. The COW CARRIER
potenticmetar furnishes a variable positlive
voltage to upbalanece Balanced Modulator 4.

Sgme as LSC.

Sama as L3B.

Same as L3B.

Same &8 L3B.

Samn as L3B,

CW POQSITION:

Sect,

Sect,

Sech. o

Sect.
Jaech.
Sect.

Sect.
Sent.

1R

Sha
&F .

coupling capacltors of Balanced
pesltive modulator bias.
coupling capacltors of Balanced
pozitive modulsfor blan.

wwiltchea lnput
Modulator A to
Swltehes input
Modulator B to
Same asg Pl
=ame aza L3C.
Grounds speech input to VOX amplifler.

Aprplies keving sulses from CW-JANVOX Jlack to
VOX amplifier input when FUNCTION awiteh iz In
VOX position.

Same as L3B.

Closas CW=-F3K monitor eircuit.

FSX POSITION:

aect.
Sect,
Secta
Seot,

Sact,
Setthe.

Sacth.
Sect,

100V

]—R-
EH'
ol .
L.

4R,
SE.
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Same az CW,

Same as CW.

Same as PM.

Clozes cathode clreculit of V11A 2
Tvbe, For F3K coperatlion,

same as COW.

Applles keving pulses from FEK
amplifier input, when FUNCTION
poslition.

Sama as LS.

CHW=8K monitor circult c¢losed, same as CW,

me. Eeactance

Jacka fteo VOX
switeh 13 in VOX
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BALANCED MCODULATOR:

The balsnced modulateor cirecuit conslsts of twe indespendent
balanced modulators labeled A end B, Each modulator input
is isolated from the mooulator DC cathode blas by a pair of
8 microfarad coupling cespacitors, which are contained in a
plugin assembly marked MOD GAFE. In the event thut ageing
affects thelr capacity or leaskage, they may easily be
removed for replacement. When one or both modulstors are
disablecd for AM, P, CWN or FSK operation, these capascitcrs
are ccnnected to 2 positive de voltage scurce approximately
equal to the modulator cethode bias, (pesitive meodulator
bias] rather than returning to ground. This minimizes
swltching transients which would occur when changlng mede of
operation, due to dlischargling these large capacltors. The
resistance of the Carricr Balance potentlometers 1s sbout
ong fourth that of the tetal eireuit, te facllitate carrier
balancing and provide a "bandsprzad" effect.

The matched germanium modulator dicdes are mounted on a
plugin assembly to facilitate replacement.

8 MC. CRYSTAL OSCILLATOR AND EEACTANCE TUBE:

The pentode section of V11 is used 25 the 3 mec. master
cryatal cgclllater. The triode section functions as a
reasctance tube that varlesz the frequency of the crystal.
Frequency shift from 100 to about 200 evcles may bs
aotelined depending on the setting of the cathode eontrol in
the triode section. Keying of the reactance tube 1s
accompiished by sherting the S0 volt negative grid biles to
gEround,

8 M. RF FHASE SHIFT CIRCUITS:

In order to obtaln the dirferentlal 90° rr phese shift
required for the balanced moculators, ona R-L and ocne L=2
circuit 13 u=ed. Une cipcult providez o 450 leadlng
vaitage, while the other provides 2 459 lagging voltars,

The inductors are slug turned, and the cutput of emch eircuit
13 applied to ong Palanced modulator, resulting in an
overall {or differential) 900 RF phase shift hetween them.

HULL AMFLIFIEX:

The pentode section of GEAB V19 iz used as 2 carrier
anplifier, to chtain sufficlent senslitlivity to resd the
carrlier suppreasion dowh more than 50 db. In all ESAI[SESTON
switch pealitions except NULL, thils stage has a high cathode
biass which makea 1t incperative, In the HULL position the
hign bies is removed, the carrier ocutput 13 rectified by a

germanium dlode and applled Lo the meter. ~

100V
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VE'Qs

Both the tricde and pentode s=ction of 8U8 V1V are used Iin a two
terminel class A ocacillator which 1a aelf compenszating for
chenges in tube tranaconductance caused by line voltage Fluctua-
tlona and ageing. The grids are operated with a regulated
positive bias 1in relation %o ground snd large values of cathode
resistance are used to obtain an sectusl]l negative operatling grid
bjias. By oproper selection o voliage and resistance values,
gutomatic transceonductance control 1s achlevea. For esxample, 1
the cathode current should tend to decrease due o low filament
voltage, the dr-op in cathode bizs will result in a higher
effective positive voltage on the grid, which will melntalin the
plate current at the original value. These characteristics msake
it pessible to use light ccoupling to the tuned clrcult, 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 ampiifier, &CEBE V1A,

VFO BUrFLA-DUUBLZR:

The pentode section of 6ES VE0E iz used as a builer stage when

5 to 5 mec. cutput iz requlred and as a frequency deubler for 12
ta 10 me. Onn all bands execspt 20 and 10 meters, the & to © mo.
output is arplied to the cathods of the Firat Mixer. ©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

fregquency range.

In the XTL position, the VFO-XTL switch changes the screen and
control grid of V20B to = triode Flerce crystal oselillator.

In the Standby pozitlen, negative 120 volts I1s used to bias the
control grid to cutoff when the XTAL-VPOQ switch 12 in the VIO
pesition. In the XTAL position, no blocking bilas is applled and
the crvstal oscillates contihuously. '

A 3late colored test prod jack iz availsble on tap of the chassis
for messurenent of the dec and rf veltages appearing at the
control grid or V20B.

HIGH FREQUENCY CHYSTAL OECILLATOR:

V194, the triode section of a 6BA8 iz used 1n a conventicnal
cr7atal oscillator circult in which the crystal 1s connected
between grlid and ground and the plate clrcuit Iz tuned to the
desirad overtone freauency. oSmall}l variable trimmer capacltors
are used scross the erystals to obtaln exact freguency calibra-
tion. The outpust of this stage iz aprplied to elther the cathode
of the Pirat Mixer or the cathoce of the 3econd Mixer, depending
uponn the band in use. Thia osclllator eperates continuously, to
avold lnatabllity and Xeying chirp.

100V
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FIRST MIiXLH3:

The S0 ohm rf output of the Balanced #dodulator is fec through
the PUWELR UGUTHUT control to the coll marked 8 WC SE GLN TOC
MIXER, wnere the Impedance 1s transformed to S000 ohms and
connected to the First wiixer grid. On all amasteur bands
except 20 and 10 meters the & tc 5 me, output of the VFO
Bulfer=-Doubler stage V20B5 is spplied to the cathode of V12,
For 20 meter cpergtion 27.5 mc. crystal controllsd cathoda
injection is uséd, while on 10 meters 47.7 mec. 1s used. (n
these two bands, the output of the VFO Buffer-Doubler is

applicsd to the cathode of the Second Mixer.

In the 100V,plugln coll assemblies are labeled according

o the p;ate circeult in whieh the assembly 12 used., Fopr
gxample, Second Mixer indlcates that ihe assembly contalns
the plate coils for the second mixer and the grild colls for
the following stage.

The Firsi Mixer plate and Second iixer grid circuits are
tuned a5 follows on the emeteur bands:

1a0M 14~13 mec. brosed band
S0M 1413 me. brosd band
A0M 14..13 me. bread band
= O 19.5 me. narr~ow band
15M 14-13 me. broad band
1oM 0 39.7 mc. nerrow band

Four tunea circuits (two separate mssemblies cescaded) ars
wzed in the 14-13 mt. broad hand range to obtaln steep
alded skirt selectivity,

In the standby position negative 100 wvolts iz used to blas
the contreoel grid of the First Mlxer to cutoff, on 15, 40, 87
and X bands.

Two fest prod Jacks are svelilsable on tep of the chasslis for
meesuring the de and r* voltages at the grid {red) and
cethode {blue}.

SECCND wIXER:

Flugin broadband couplers are used in the pleate circult of the
Second Wlixer 12BY7? V15, and are tuned o the operating
Irequency. The fni;nwing cathede injection freguencles are
uged for the smateur bsnds:

160M 1546 mc. crystal controlled
80M 17.5 me. crystal ¢ontrolled
4O 20.5 mc 0rystsl controlled
20N &6-5 me. VFO

135M S34.5 me. ocrystel controlled
10M 12-10 mec. {VFO times 2}

100V
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In the standby position negative 100 volts is usad to bias
the control zrid to cutoff, on 10 and 20 meters only.

Two test prod jacks are avalilatle on top of whe chassis for
measuring the dé and rf voltages at the grid (black] and
cathods (zresnl.

RF DRIVER:

The AF Driver 6B&S V14 is an ultralinear beam power amplifier
deslgned to furnish a large amount of class A power with low
distorticon as compared to other tubes in the same plate
dissipation clasz {12 watta), This stage is neutralized by
means of a capacltive divider betwesen the plate of the tube,
the grid return circuit, and ground. A negative operating
bias of approximately 14 volts is obtalned from a velbage
divider across the nagative 100 volt dc supply. Flugin
Broadband rf couplers are used In the plate circuit.

In the Standby position, negative 100 volts de 13 used to
bias the control grid to cutofl,

Two test prod jacks are avallable an the top of the chassls
for measuring the de and rf voltages at the grid {arange }

or the dc cathode (yellow} current. The dc voltage drop
scross 2 10 chm bypas=zed cathode resistor can be used to
determine the eathode current. 1 # £/10, therefore .40
volts would indicate 40 milliamperes of cathode current,ete.

RF FOWER AMFLIFIER:

Twa ultra linear 6550 beam power tubes, Y15 and V18, ars
connected in parallel and furnish 100 watts of class ARl

rf power output with low distortion, Thls stage 1s
neutralized by means of a capacitive divider between the
plate, the grid return circuit and ground. To eliminate

the possibility af parasitic oscillatien, 15 chm caren
reslistors are uzsad In series with each grid, and paraslitic
suppressors are used In serles with each plate, The
broadhand 6850 plate ¢ouplers are plugln. A negative
coerating bias of sgproximately 39 voits s cbtainec from &
voltags ¢lvider across the negetive 100 volt de supplf.

Whan the screean curreat becomes excesssive due to a Zeripus
mismatch 1o thne output leoad circuii, rssulting from hkigh
SWH, an open or snorted antenna circualt, the contacts of the
relay will Intermittently apply negative 100 volts blacking
blas to the 6550's. At this time the neon MISMATCE lndicsator
will light and the relay will provide an audible alarm.

100V
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In the 3tandoy position, negztive 100 wvalts is used to hias
the centrel grids to cutelfs. 4 white test orod jack is
avallable on %op of the chassis for messurlng the dc and prf
voltages appearing at tie contrsl grids. The voltage grop
acrosa a cathode resistance of 2 onm {(two 1 olun resistors
in parallel} is used for cperating the WATTS INFUT scale on
the meter. An adjustable rheostat labeled WATTS TK is uyged
for meter czlibration,

NEUIRALIZING THE FOWER AMPLIFIZH:

CAUTION: DANGEROUS EIGH VOLTAGES are present on the bend-
switeh, colls snd other components underneath the chassis,
8s well s the bleeder resistors in the 6550 compartment.
Use extreme caution when working near exposed wiring.

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

A sensitive rf Indiceting cevice, such as a byraszsed 0-1
milliemmeter In seriea with & diode should oe connected 1in
series with the center condustor of the 80239 rf oustut
recaptacle and ground.

With the FUNCTION switech on MANGAL, the BAND switch on 10
maetera and the EMISSICON swlitch on CW {with fall carriar
inserted) adjust the &§550 NEUT capscitor for minimum rof
output. Be sure the Amphencl plug is removed, otherwise
the meter willl become damaged.

ATter nsutprallzaetion, turn the POWER OPF. allow the filter
capacltors o discharge, and insert the plug into the socket
8gain. Be sure Lo remove the meter from the cutput clreouits
anc ccnnect the load circult before zpplying power again.

RE AWPS SAMPLING CIBRCUIT:

The voltage drop across & resiztance of 1.25 ohns {eight 10
ohm reslstors In parellel} in series with the cutput ccaxial
cable is rectifled, filtered and applied to the metar to
read rf AMFS, An adjustable rieostat labelied AMPS CUT is

used to calibrate thia meter srele.
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g MC, AMPLIPTICHS

VE1A. the triode section of & 6178 is used as an 2 me HF
amplil'ier, and the ocutput is demodulsted by = germaniim
dicde to furniah s horlzontal swaep audio voltage for the
oascliloscope. The goutput impedance of the Balanced
Modulator 1s approximately SC oluins, anc &t this impedance
the rf voltage 1s quite low, about 0.1 wvolt. To cobtain a
Lilgher rf voltage, comnection is made to the control grid
o' the First Mixer, where the 50 ohm cutput of ths Balanced
Modula tor has been tranaformed te a higher Impedance,

HCRIZOHTAL AMFLIFIER:

ValBE, the pentode section of a BU8 amplifiz=s the cutput of
the 8 me. demodulator, which is applisd to tha heorizontal
plates of the oscillascope. The SCOPE WIDTH potentiometer,
connected 1n the concrel grid elrecult, is lcoeated at the
Tear of the low level »f chassis and 1s usec to cbtain the
desired pattern width.

2 INCH HONITORING OSCILLOZCIPE:

The 2 incx cathodse rey tubs VEE provides a visual checi of
the lineerity of all stages from the Palanced Moduletor to
the rf cutput rzceptacle.

The rf cutput of the Balanced Modulator is demodulated,
amplified ané applied to the horizontal platesz of the cathode
ray tube, The rf output from the 550 Power Amplifier 1=
capacitively coupled to the vertlcal plates, 4 trarpezold
pattern will pe displayed in all speach positions except FM;
vwhers only a vertlcal line is furnished,

In the Stancky position, negotive 120 wolta iz aprlied to

Gl (intensity grid) toc remove the pattern Trem the screed.

CALIBRATE LEVEL CIRCUIT:

When the Calibrave switceh 13 in elfher VOICE or CARATER
poaition, fthe CALTG0ATE LEVEL potentiomeker will var— the

laeking pias frem negative V0 volts down €o zersa. to rrovide
a signal in the recelver Jor frequency spotting,

VOICE calibratlion allows yeou te "talk yourzelf on frequeucy”
on JI5B and ESE by alowly tuning the VEQ untll your vole-
sounda natursl 1in the recelver. When the CALISRATE switeh
ls in the VOICE pesition, speech will not energlze the

VOX re=lav.
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In CAERIZH callbraste, only the moduletor system 1s disabled

and & small ixed posltlive blas i=
Modulator B to furanish calibrating
the tType cf emiassion. 3Speach will
Whan the relay is energlzed, relay
{(ground) will open and restore the
modulator system, while corntacts 7
clode and remove tiie pozitive bims

arplled to Balsasnced
cerrier regardless of
ernerglze the VOX relay.
contacts & and 7
speecH to the audin
(ground) and B8 will
rom Balanced Modulator

B to restore the criginal ecarrier suppression. If the
Calibrate switch is left in the CAXRIEA position, the

callbrate carrier will not appear 1n the output while

Lransmlting suppressed carrier $ypes of emission.
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TUBE COMFLIMzNT:

v

v%ﬁ ggg (T) Fﬂi Anplifier

V1B . 508 {F) f%crmphmna Ereampliifiesr

Y2E L 12ATY 3 dnelition

V3L & 12AT% Yox o1t ois

voh z e ?DX Amplifier

ves = 124 Helay Control

yah sus | E%g %n;irseﬂiimit&r

Ve eflex plifier for Limlt

o, gﬁéﬁ Egﬂ and QT Hectifler er indicator

Mo sus ﬂmpl?fier (A7 Fllter)

vez . eus AF Amplifier {AF Fllter)

o % T Audlo Phase Inverter

yeB 1oty AEdiG Fhase Inverter

oa £ ey %: Amplifier

o z e AF Ampliifler

V9B z 12477 &E e rion

vioa + 12BH7 AF Motulator

v3oa % 12887 AF Modulator (Cathe Follower)}

V10 128 ) chMndulatar (Cath. Follower}

yiia aus {%J 1C Reactance Tuke

vig - E‘ﬂc G?gstal Oscillator

b g First dlxer

v g §Ecund liixer

V1& 6550 AL Ponan

e 555¢ nE Fower LAmpliiier

vas o2 () Ei Fower hAmplifler

yima ot E Vi) Oscillator 6«5 MO

v sue. {P} VFO Osc¢illater 6-5 MC

e suBe . FFU Amplifier &=5 MC

viea GEAS EP% H.F'e Crystal Oscililator

yioE SEAS o Null Amplifier {Carrier)

vaon SEAS (1) Me ter Rectifier (Line Voltage)

yaas SEx VFQ Buf'fer - Doubler

V218 8ue (T) B8 MC Amplifier

vel sus (P) Berizontal amplifler

vez 26P2 Cathode hHay Oscllloscope, 2"

ves U4l %ﬂWHletEEE Regtlfllier

ves EAU&GEE Elgh Voltage Rectlllier

ves 541 T High Voltage Rectifler
Yoltage Regulator

L1O0V

5/5/589

Frinted 1n USL
Fage I3



SECTION VILL
WATHTENANCE ANT} REPAIR

CAUTICN: DANGEAQUS RKIGH TOLTAOGES ARE PRESENT (W THE SWITCHES, ETC.
EENIND THE FRONT PANEL, WIZZNEATH THE SAULGTA SCOCKETS, ON THE LARGE
RESISTORS IN THE 6550 SHIFLD CAPARTHENT, AS WELL AS COMPOMNENTS UNIFR-
NEATH THE CHASSIS. USE EXYREME CAUTION WHEN WCRKING ANYWHERE ON ™IS
EQUIFMENT WHEN THE PQVER IS OH.

LOT LEVEL BROALSAND RF CIRCULTS:

Most of the Igw level RF circuits arebroad-bandad and aligned with an
KF sweep generator and oscillescope at the factory. DO NOT PEAXK OH
ADJUST THESE CIRCUITS WITHOUT THE PROPER TEST EQUIPMENT. Dotziled
alignment ingtructions are availsble upon megial request. Please
submit a list of taut equipment you have available.

These broadband eircuits include the Buffer-Doubler, Driver, Seecond
Hizer, md Firsi Mixer (except 19.5 mce 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 cutput, then frequency calibration. Corrsct
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 QUTFUT contrel is set at 3 olclock, the final ampli fier will be
driven to 150 waits input, #ith a 52 ohm non-inductive load.

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

Press the latching clarp davm about 1/8 inch (ccmprossing the rubber)
at the end nsar the VOX RELAY cover, then away from the shield uptil
the hoolk iz dizengaged from the sliot.

REMCVING THE PS-2-:

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

TAN MOUCHR MATHTONANCE:

Inspect fans for oil hole or oil wicgk. This type of fan motor sheuld
be lubricated periodically with a few dropz of Hght machine oil 4o
prevent them from becoming noisy,

FEPLACING IEFECTIVE SECTICNS IN THE RANTDSWITCH:

Bandsmitch sections may be changed without diszzsembling oy of the
adjacent sections. C(biain two rods 1/8" diameter about 15" long., In
an emergancy, the straight sectiony of wire ccat hangers may be used,

1. Remove the wires from the defective s=ctian.

2, Open the right panel door and remove the chains from their sprockets.,

3+ Hemove the four acrews that fasten the rectangular bandswitch
mounting plate to the front of the chaasis.
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4. AL the rear of the switech, 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 540 band-
switeh frame screws out towsrds the front psnel., Use agual
preasure on doth rods. This will push the mouwnting plate,
indexing assembly and shaft out through the opening in the
front panel. Push the rods just beyond the defective wafer,
then back slightly until the wafer can be removed.

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

aIOVING THE VEFQ»
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 prong} Ifrcm the B chasaia.

<. Remove the VFO BRI output {white coax) zhono plug froam the
extension receptacle, This recercizcle is taped to the wirlng
Lerness.

4. Loosen the two screw driver-slot set screws which are lccated
inside the largs cial hub, con the rear of the 100¥C disl scala.
DC NOT LCOSEN THZ TWO ALLEN EEAD SET SCHKEWS LOCATED OF THS
CZ/4" DIAMETER SHLFT.

5. Pull the entire tuning knob azsembly out of the front panal
houaing,

6. Remove the four Phillips Head screws which hold the four Jquare
VPO mounting posts to the freont panel.

7. Remove the ball-chain’ from the aprecket on the right side of
the drum dial.

8+ 5lide & large plece of newspaper betwsern %he rear of the panel
and the calibratea dise and drum fials. This will crevent
scravching the diala.

2. Press the lower portion of the clear [iducisrT scale Tlat
againat the panel, to enable the lower two sguare posts to
clear the {lduciary scals while "rocking" the VF0 out of the
top of the 100V,

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

‘fhen necessary, the VFQ can be recalioratad right at the
cperaling position, With the double eonversien svstem used,
ke VP'Q ls at 6 megacycles for the low freguency end of the
vend and 5 megacycles for the high Ireguency end of the hand,

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

FIRKST CCHV_RSIOi:
8,000 MC Master generator frequericy

plus__  €.C00 MG VIO freguency
+4.000 MC converaion frequensy

SECIND CONVEESION:
_ 17.500 MC Zecond conversion crystal
minus _14.000 WC First conversion frequency
S.500 MC Qutput fregurency (second conversion)
aIrd
FIRST CCHVEHSION:
c.000 MC Master generator frequency

plus__ 5.000 ¥C VFQ freguency
~0.U00 KC First cocnversion frequency

SECOND CONVTRITION .

17.500 KC Second conversion crystel
minus $.000 MC First conversion frequency
£.500 MC Qutput frequency {second conversion)

it 13 suzgested thzt the VFo frecguency be checked against WY
&T & megacycies with the red pointer at the last .1 KO
intesral marking at the high rrequency end of the scale and
the kilocycle scale a2t @. HF output can be abtained at “he
WFC QUT"™ jaeir on rear spron,

Eemove the plug button neerest ta the front ranel.

Allow at lesst 5 minutes for the unit to warm UuD. Adju=st the
center screw (second one) Tor zero beat wiith WYV op a
secondary standard. The left screw (first one) iz for 4950 K(.
Refer to the 100V TOF VIZNW drawlng.

A%t this time it is advisable to check the conversion crystal
accuracy by listening to the output Irequenciesz at 4.0, 7.5,
14.5, 21.5 and 29%.7 MC and correcting the conversion
crystala If neceassary.
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Adjust CX1 at 29.7 MO
CAZ st 21.5 MC
CX3 at J4.5 WG
CX5 at 4.5 Mo
CX6 at 2.5 MC

bin 2l: bands except 10 meters tns VFD can he corrected svery
90 Kilocycles if a $0 AC stancard is avglliable., If only a

10C K2 standard is availaele, the ¥YFO can be corrected at esch
100 EC integral by adjusting the odd screws (3rd, 5th, 7th,
etc.), which appear 1n the slnttad opaning.

PETEAMINING THE PHOFETER CRY3TAL FOR CRYSTAL CONTROLLED CFZRATICY .
Front Panel Crystal s Ll.3-Fg

L1 = Conversion Crystal MC
8 = Haster Internal Generator Fregueney in MC
Fo = Output Frequency in ¥C

For frequencles btetween 25.5 and 29.7 MG, the follewlng formula
applies:

Front Panel Crvstal = XL-3.5n
b=
CONVEHRSION CRYSTAL FRELURNCIZS:

XL 47,7 MC For 2B.7 to 25.7 3o

X2 34,5 MC for 20.5 tao 21,5 Mo

X3 BE7.5 MC for 13.5 to 14.5 MO
AL 20,5 MC for 6.5 to 7.5 Uo

X& 17.5 MC for 3.5 to 4.5 MO

AB 15:5 MC for 1.5 to 2.5 4C

X SDATERIIAT CIYSTAL

A5 2.000 MC MASTER CEOTIATOR

Cryztal holdera feor the 136V must be type EC+5, with ,003
diemeter pins for FT-243 socksast. IF targer holders ars used,
bthie zanel deor will nct clese,

ADJOSTING TrE TENSION ON THE 2LANETARY DE-VE:

Femove the VFO fine tuning knob naing the Allen Wranch that is
#upplied in the aczessory tag. Tighten the thras serews
uriformly, & small amount each time untii the cegired tenalian
lz ocofaineqg,

1Q0v
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VRO LUBRICATION:

Tr order oo reduce Trictiecn in the VI0Q mechanism, the
following narts ars easted with Dew-Corning #3232 Leavy
Conaictency iow temporatuse silicone [reass:

1. Threpds o She ==20 lead screw shaft

2. Top of the round Z/3" diameter stainless stesl rpost

Z. Eottom of the 2-08 correctlng screws
These parts ars sccessible by romoving the beotiom cover o the
VR0, sfter rsmoving the VFQ [rom the panel.

100V
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SIDEELAD EUPFREZSSION ADJUSTHENT:

Before procesding with the single sideband adjustmenia, it 1ias
recommended tha*t the cp2iretor familiarize himself with the
fliuvstrations of thz ossillosceope patterns snown i1n this
manual, The ultimate objective In the single sideband
alignment ia %o obtaln a vaitern contalning a minimom amcunt
of ripple when & pure sine wave is appllied to the &F INgUT
jeck. Thess adjustrments should preferabhly be made et less
than full output, %o prevent amplifier overloading which
might "wipe cff™ ths small smount aof modulaticn ripple,

4 low Cistortion avdic oscillator having less than 0.3%
distortion should be used a% a frequency snywhere between
1000 and 1500 cycles, and the level to the AF IN Jack should
be less than 1 volt. When the audio oscillstor has distortion
in excess of 0.3% these dlstortion products will appear £s8
ripple In the ogutput waveform and can not be balanced out by
the adjustments. If this is the case, the only alternztive
is to adjust for an equal anount of ripple in each sideband.
Distortion in the gpeech zmplifier caused by overloading or

a defective tube can also produce & similer rippla. Whenever
the Central Zlectronicsz iM~2 Nofulation Ariglyzer i1s umed as

a4 gource for the audie frecaency tone be sure tao adjust the
I'eedbacd potenticmnter, hRE7. to the point where oscillation
iz just szustalned n orzer toc keep the distorticn g a
minimiz.

The follewing four adjustments determine the sideband
Juppressicn: the AF RATIC potenticmefer, the AF 3AL
potentiomefer, and the two 3 me #F phase shift coils. Note:
If the 8 me. crystzl osciliator plate coil is detuned, cr the
vaclila oz oniput low for any othsr reascn, ripeple will
appear oo the paitern. Before mawing the adjustaents, be
sure toat the EBERIISICH switch 12 in either the USB or LSE
position, and the KF FOWER JSUTFUT control 18 at maxdmum.

With the EWMIHZSION swiich ir the HULL posltion, adjust the
carrier halance potenticmeters for minimum 2arrciap cutput as
indicatel on the meter. Advance ithe S:EECH LEVEL control
ntli epout two thirds meximum cutput iz obtained on the
03cillescope. AT po time should tihe spcech gratlifler be
driven te the point where the Audio Limiter is operating., If
& noticeable amount of ripple i= present in the oscilloscopa,
Iy adiusting the AF RATIO and AF BAL potentiometers first.

100V

/5 /50
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The most satlslactory metiod of adiustnent 1s to laoave the
EATLIION zwiteh in rnz sideband nosition which indiecabes Liie

il
Ca
-

lergest amount of Tipgls, “hen zlowiy urn the AR
adiustuents until the omeunt of ripgle 1s reducsd to half
the original velue. In cilier werds, try "splitiing che
dirfference” egcih time an acinstment 15 made and then switok
to the opoosize slideznnd and try, I oossible, o reducs tke
ripgle again. Durinz tie 245 UJncnt procass 1T owill be
necessary to swit cL si:ﬁﬁanﬁs ggveral Times., I many cases
it will e [lound tk Litoe plipple is compietely eliminated
2t ciae time while acju“ Lirng one sicdeband, the other sidaband

will “Decome worse,

Il sdecuats suppressicn can not be obtalned oy varrying these
two potentiometers, it will be necessary to adjust ths &F
phass shi”t, Zach time &F phasze sn*”t gdiustments are mads,
it wlll ©e necessary vo reusnlisznce the carrier oy setting

The ZMIZEICN switeh to the HLLH :ma;u*un (which also
automitically removes the zudio ziznal) end sdjust the
CARATER “Euﬂﬂru convroLls Jor minimum. EBe sure to switch
siaebanas I'reguently durin: the aliznment rocadure,

ﬂ: -l—" Cl

4250 WITHOUT [JR USE oF 4 3007

Tl
.
—
o
K|
T

SILEZ4ALD 3UCPREISICON A

In an emerzesney, it = -ossitlsz to adiust che siceband
Surpressicon uweing only an 20313 cseillstor snd & reasiier,
ULy an audio oseillstor wiih low sistersion skhould bo nZed,
set to appreoximately 1020 cvele:s.

The receliving antenna should Le removed, the 70 turned OFF
and the AVC CN. Tune in the siznsl In the recalver,

On the 100V, ithe Speer= Level crncrol sheud bBe rept vell
ovelow the point wharz irne pudio limluET wegins Lo gperate
and the Carrisi Balance controls adiussed fnr MIFINMUNM carrier
at all times,

HemamSer that withk sirme wave input, & pupre S33 signal has
X0 aedulation oipple end resemiles a CJ carrier, with the
btﬁdm1ﬂﬂ switeh en L8Z or UVE2, =ciuse the AT BAL and AF

TIC rotenticmeters for MININUM moduleticn in the receiver.
mininum modulation corre=ponds Lo meximum sidabsrd
suppression. During adicetm Ent,ﬁi“iuﬂu zliecands frequently
tec zee that the suppresaicn in Toth gsidebands ig improving.

a

If it is necessary to gdjust the B mn. RAF phaﬂe shif%
clrevlts, te sure teo balanze out the carrier ater each
adjustment. Audlio or rf undalance will provide a 2000 cycle
tine, while cairier will result in & 1000 c¢vycls tone. L*
mey not be possible to eliminate the modulation entirely due
¢ ths distorticn In the average audic oseillater,

100V
5/5/5%9
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CZMTRAL ELLECTRONICS OOV VOX RELAY
CHICAGO, ILE. i 213
REL_AY  SHOWN ENERSGIZED
(TR AREMIT
CONTACTS

2 and 3 In series with speaker
volce coil, Closad in
receliva,

4 and 5 Grounds -100V IC blocking

O O bies in trensmit,

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

' 3
— FEW C. T and B transmit, removes CVW
2 L]
: — - ] CALIBRATE carrler,
| I I |1
B — 10,11,12 To 1, 4 and 3 reapectively
4 ™  — 2 on IWTFRWAL RELAY socket
. — on reer of chessis.
i —

SOTTOM WViEW

REL AY DIAGF AN
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100V BLOCK DIACGRAM
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CENMTRAL ELECTROMNICS F217 f 1259

OOV LIMITER BATTERY MAINTENAMNCE

A

o _ BATTERIES
\ ] MALLCRY TYPE
s S 400 R
s
o DBSERVE POLARITY
5 WHEN MAKING
D REPILACEMENT

- -+ DIQDES

T —
T
r
The normal life expectancy of the mercury hatteries 1o
saveral years, and will be equnl to their "shelf 1ife”,
Due to the civeui arrangement, the batterfes -rill charme trhen
the 1limiter operates. When their internal resistance becomes

teo nigh, tThe outpit of the 1imiter will rise annreciavly and
the RF stares may [lat top" with speech,

If & permanium diode dgvelons lealares, the audio Ea;n will

be reduced considerably, sines Shis rill ecpusse the inverse
1 = +

Tepdback to he anplied ot all speech level: instenan of che

hifher levelis only.

100V
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0OV SIDEBAND ALIGNMENT

FLECTRONICS

CENTRAL
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CENTRAL ELECTRONICS SIDEBAND SUPPRESSICN
CHICAGO CHART
P213A

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

teata, be aure to remove the plugln Audio Limiter
moditle and replace 1t with a Jumper from terminal

2 to terminal 6 of the socket instead, Audio harmonies
genarated by the limiter wlll appear as ripple on

the pattern, and furnlish an inwvalid diaplay of the

trua sideband suppresaion.

S5 B slgnal, tone Input, sldeband suppression
epproximately S50 db., or audlo teat oszcll-
lator distortion Q.3%

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

W
ol N N Nl N TN
Same as above, Sldeband suppression 30 db.,
or audlo teat oscillator distertion 3%
" N N

Same a3z above., Sldebsand suppreasicn 20 db., -
or audlo test oscillator distortion 10%

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

Hov. 10=15=59
Printed in USA
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PROCEDIUVRE TC MCDITY MCDEL 100V
FOR IMFROVED SUPPRESSICH OF UTWANTED MIXEER FRCDUCTS

There ars basically three categories of 1COV!s--those without rheostats in
the mixer clrzuits froo cerdal 1 throuzh LU8: thoce with rmixer rheostats fren
serlal 449 through 862; and all unitc fros cerlal 863 and up that have cixer
roeostats end ioproved oixer circuits,

Sooe units below 448 have had cixer rheostats dnstalled at the factorys how-
ever, they nay stiil require nixer circult revision. These cen te 1dentifisqg
by the shaft of a rheostat protruding fren the rizbt side of the chassis below
the first pixer plug-in coil unit., Units below serlal 863, staoped with the
letter "V following the serial nurber, have all the mixer changes,

Detailed Procedure for Units with Serlal Hurbers between 1 and 448 {without
rhecctots)

ﬁ.lT Hemove chassis from cabinst,

AZ, Repove bottont plate, At the socket of the 12BYT first nmixer V12,
recove 47K 1/2 watt recistor R44S3 from pin #8 to pround (not in
sore early oodels),

A3, Chanme R84S Prom 47K to 10K between pin #8 of V12 and pin #8 of 15
pin plug-in firsy nixer ccil socket,

Ab. Remove RULT, a 330 okm 1/2 watt recistor and Irstall a ICC ohs, a
L0C% capacitor, and fhe miniafure 3000 chr rheostat in plecs aof 1t.
{See circuit sketch}. The rheostat should be mounted with heavy
wire leads end positicned oo that it ooy be sdjiuested froo the botion,
If desired, koles moy be drilled in the bottom plate to facilitste
ad Justrant,

A5. At the socket of the 12BY7 second mixer ¥13, 4rill 3/8" hele 1z aide
of ehassis (5" beck frono the front pansl and 1/2" from the boitom
ol the chassis), and pount a 10CK potenticmetar,

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

£T, Grouad She ceater arn of the ICTY polentlonetor,
AB, Remove 330 ohn at Junction of 10C obm and .COS capacitor and inctall
a 250 obn rheostat, Connect the rheootat between junction of 120

o and L00% %o ground, MHotel Cace 1o cne side of rheostat.

Chenmes Hequired for 100V's freom Seddal Wio throush 862 that do net have ihe
Tetter "V Stopped after *he Namber.

-y

At REdTB, the 250 obn rheostet {with 330 okn {n seriles) located directly
underneath the ZAFL tube, next to the crysiala:

Bl. Cut the 330 cho resistor at the Junection of the 100 okm resister
and ,0C5 capacitor,

CEMNTRATL EIECTHDHICS; TITCCRPORATED
February 1861

55



whoa heavy cuitlpg plierc, cat or break off the old 290 ohm rhecctat,
1.ling out the rivets 1s not rzrormended, cince the bendsowitcoh is
sestiy woaeatln and couid essilyy beceos dansgeod,

|
* ke
LI

iJ

Bi. Remcve the old /4" lonmth of inculated sleeving frem the old rheostat
zad Siide 2t on toe termdinel of the 3000 okn anit,

B4. Solier a 2" inculgted lend to Ghe luz on the new 3000 ohn rhsostat,

ES. Incert the 2" pisce of wire thrcoush the top of the chascis, and solder
the rheosiat flznpes to the chaccas.

B6. Coldér the end ~f the 2 wire to the fometion of the 100 ohm resichor
and L00% capecitcr,

B7. Remove K445 and RUASE (both BTE 1/2 wett} on pin #8 of V12, first

i M i

B8, Bevlace GhLS with 10K 2/2 wast froo vin £8 of V12 first oixer tube to
tin #2 ef Tarst oixer mlug-lu coll sockot,

in.

SRR

AdJuctine the Mixer Rhecsintz (BL24, RRLJA and BEYTD)

In crder to reduce whe cxire besxt products 1o the 1TOV output o sn absolute
vinimun, a rhecstas (R4 rFBJ is uced In ikt anthode cirev’t of the rirst nixer
tube., A cersen rReoste® (B44UCA) 2nd entuode Thoostat (RY3E) are uped in the
gecond nixer sWbe., Thess rheosstess arc adiuctad to oiniolze ucwented free

quenclec,

Physical loecntfon of rhscotats on undic corial #1458 and below:
Firot ulxer cathoie {R4571) - TUnderneath the firct niwer tube, vz,
Second mixer cathede (TL36) - Underneeth the second mixcr tube, V13,

Sepcand wiver scresn (AelbOA)] = Un the richt sdée of the chasois mesr ke

Trons pancl, juct chove the nounting
brreret Jor the rukrner foot.,

CENTRAL ELECTRONICS, IHCCRPCRATED
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Fhysical locaticn onl umits gerial L9 anc sheve: 24, _
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|} J 24P1  vas | ’ HE
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:? %u— -ﬁj 2nd MIXER CATHOD N
l = X
—_— T ! d . e _ _""_I_-:_.

Vs a 150 watt lamp load on the 100V, with about 150 to 175 watts C7 itput on
the LO meter band. Remove the antenna fraz the raceivayr., Well shigided
recelvers may reguire a snord piece of wira, a fov inches iong, to obtain
sufficient sigmal pickuo frum the 100V, Trr tn aljust the plekun so the signal
reads fear full scale eon the YS" metar, Ksoo the oF0 affy, the AVC on, and the
EF gain an fuil. Adjust sudio to comlfortziia li=izning level,

Tune the 100V V70 to 7200 KZ. Tuze the receiver to 7200 X2, to ceincide with
Lie spuricus signal., Adjust the First mixer (5L.75) cathoce rheoscat For
mirimum "S5Y meter readinz, Maks sure eonzrol g7=s through a nmeil. Hew tune
the 100V VFD to & 7Y KC 2nfd the repaiver “a TOCO 7 %o croincide wisk tho
sgurious signal.  Adiust FL36 and R4MSA for minirem 30 petep reading, Verying
eiltier of thess conirols will wusually affect the other; o it will he neceassary
to kaep adjusting them alternately until a minimum is cbtatinad, Lz sure that
Lthee2 adjusiments do net reduce the powar inrut mere than 209,

Adete: Thesz null pointsg on the "SY metsr will no- necessar’ly be gero, due to

varying chorzelaristics of esch mancfectureris 'S patar ircuit, If you check

Four P37 meter with a laboratery stasdard signsl gzncrator, the leval of ths
1dad the receiver i3 clear

sturicus signa' in question can be determined, pro
of 1ts own spuricus plekup response,

It is recommendsd that these adjustments be checked wherever a mixer Lube is
changed,

.iTHAT, JI..EIIZTI-‘tGl"JIfi]’i_1I DHNCORAOEAT-D
Larch 15461
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INSTALLING THE MIXER HHIOS TATS IN TRE 150V

V13 '
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C_\ “— Ne 3
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Ced T——@___qu
3" sL ol
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250 1 Razg

1CT MIKER 2 N MIEXE R

FARTIAL SCHEMATIC SHOWING CESIKED R
CIRCWITT,

"l

VISED

SJANUARY GG
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e,
1007 ALTERNATE H,F. CRYSTAL OSCTILIATOR CIRCUIT

Te copvert the originel H,F. crystal sscillator eirouit to the nev alternzte
aeircult, the falicvuing parts are requlred:

3 Capocitor cevawlic dise (005 RMC Sub. Min,
b Laysreltor covooie dise 5 omofd 5% ¥PO "o
ToChoie B 027 nm,

1 Resistar carbeon 10% 172 w 10%

1 Res=is4or rarbon 55 omm /2 w 10%
>N

Plense return ths Sive origiael crysials,
FROCEDURE:

1. Remove “bres groupnd wires mwathked "X, See wiring disgrem (V19A), and
cut black leal "Y' ez shasm, Solder this black wire fto the socket lugz
of Ti2.

5 Remove graem wire cn Pin ¥0; ramsve ground on Pln #3: also remove the
TIes diods. Cut fRis Aiole 1pad aff mext to *he secket plm, so that
the Gigile i1l not he rerhosied wnon soldering later.

3. Comnmect green wire ard +hz caske {.C22 sh] to el and sglder.

L, Add & JO0% from Fla % 5o grownd lug of scoket,
5. Remave TGS diode from Water e by cuSting of 2 next te tle point on the
Wafer,

&, Remove 100¥ wesister end (that goes Lo Waler #7\ apd yreconnect to tie
point, spare hol: ia Vafer 45 Add the 10X resistor in parallel with
& 005 crpesclter cmd tacn racann et tha diode to tie point of Wafer 0.
Chserve polayvity 25 LiSHN {it is reversed Irom original circalt).

7. (ornpect frae end af 10% restsior and 505 capeclitor combinetion to
cemter pim of socksi. D2 act sslder,

8, Add a 005 capecitor to center pin of sacket, Selder.

. Free eod of Q0% cepacitor conmects Yo Wafer £7 tie point ( junction of
dicde and 2 - (30X restistows). Solder,

10. Add sleeving to a wire and conpect from gemter pin of socket to ground
lug of sacket. Solder both ends.,

11. Add the 56 obm and 4 mmfd capacitor in serles irca tha 20 meter crystal
socket te Bin #1, Solder. Use sleevipg, as showm, added %o the hommed
capacitor and solder to Fin #1 (with blue wire},

12, Remove all original crystals in this proup of crystal sockets shoWn on
dtagram zrd install the five new crystals, Turn all cervstal frequency
trigmers to 1/2 inch out. Adjust crystal coil cores 1o frequency and
maximum drive, =z reed by VFO-Hecelver comoiretion, Use trimmer If re-
quired to exmct Zero best. Adjust erystal oscillator plate tuning cores
for waxicum lpput watts as well as freguency TeX0 beat, at the same
tize, but do not have maximum power irput as Tlat topplhg may occur,
and, pemk resopance point would not te easily déiscerpable, About 130

watts Input will suffice, 2/29/60 w



WAFER WAFER
WAFERS COUNTED FROM FRONT PARNEL 5 % 7
TE= TIE POINT= 3PARE HOLE IN WAFER. -
SOLID LINES = ALTERNATE xTaL CIRCULT. ﬁ; ING5 %;:
Ny

DASHED LINES = EXISTING CIRCUIT,
e .

{s0cKeT
\ vz

pfeg /60
CENTRAL ELECTRONICS, INCORPORATED MZ30 60



MODEL 100V

ALTERNATE HF CRYSTAL OSCH_LATOR CIRCUIT
SERIAL No. 186 & UP
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Instructions for Eliminatine Hum in Speaskers Connected Lo the 100V

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

(1) - terminal 15 of socket NHo. 1

{2) - terminal 11 of socket Ho. 1

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

L14) = terminsl 2 of the SPEAKER VOICE COIL chassis soclet
(5} = shunt terminsl of the FHONE JACK

(8) = tip terminal of the PHCONE JACK

non

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

1) Disconnect the W=-3K-Y wire connecting points (1) and (3)
at these poinus &nd insuiste the ends. CAUTION: Take care not to
remove the W-BE-Y thet goes to cable plug pin S.

2) Disconnect the W-BK-Y wires at pointa (4) and (5) and
In=ulate the ends,

_ 3) Disconnect the W-EK-BER wire comneciling points {(2) and (8)
at these points and inszuiste the ands.

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

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

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

7) Cut the W-BE-Y wire ONLY mt the speaksr volce colil socket
end unwind one turn from each cut end,

8) Connect the cother end of the W-BE-Y wire whiech is attached
to point {5} teo point {4) which iz Serminal £ of the SPEAYIR VOICE
COIL soclket.

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

10) Take up the sleck in the W-BY-BR wire due toc these cperaticons
by twisting in and running this twlsted stub close to the chassis
betwesen the two Z2-prong Jones plugs. Dress wires around choke to
socket #1.

100V Speeker Cirecuit Change
5/3/60 Page 1
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il} Dress wires hetween choke and rhassis.,

12) Zolder the remaining end of the W-RX-¥ vire Lo point (1)
which iIs terminal 15 of socket No, 1. '

13) Solder the remaining end of the W-BK-BR wire to point (24
which i1s terminal 11 of socket No. 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 SPEAKER CIRCUIT CHANGLE

IVER
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GCMNERATOR,

TN LUGC TERMINAL STRIF ON ECTTOM
OF POWER SJUPFLY LS55, BRTWEDN
FILTER CHOME AND JACKS. !

IO WATT RESISTOR
WITH SLEEVIN ON

A __u,_..ijl ;
~ | L IOOK
I"-. .! f 2w
i e
100K | ‘q N
BT Y i -
U1
L .
/,,-——-"‘ | m I =300 14
= i . 2 W
IS0 | L ;jj
=W | - [ | r
LLL;’I/?:‘{ ”{D&m 8K
{rﬂiif’l' N
. I T
i r|

LEADS.

REMOVE R302
K- 2W RISISTOR.

Thiz change reduces carrier bounce {or rlutter} when
transmliter is first Xeyed "on", which may be noticed

ol drme units. This applies

fer units 9eleow seriasl Nma. 268.

3/16/e®
Mintaed

Rev. 3/22/60
in J3A

CENTRAL ELECTRONICS, INCOPPORATED.
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MODEL 100V

ALTERNATE HF CRYSTAL QSCILLATOR CIRCUIT

AJTEL

SERIAL

Mo, 1686 & P

kY
¥

TMRE

vk

o8B
VIGA
BL
56 y 4
N
I
[
——
=
C x4 BOK \HL_#E L2 2 WH
005 - ’Eﬂrﬂl
10K \
CENTER PIN
4 / ON SOCKET
—_ 11 —
" o0s
TIE FOINT
h AENE-L
,.005 B8 K
J_ 1 W -
— BAK
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