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100V ACCESSORY BAG:

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

1. 1 - PFlug, < prong, CincheJonea P304 CCT

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

3. 1 - Socket, 2 terminsl, Clnch-Jones 3302 CCT

4, 1 = Plug, 3 clycult telephone type, Switchcraft #2687

S5« 1 = Fuse, 8 ampere, type 34B, medlum tlme lag
Littlefuse #314008

8. 1 - Allen wrenech, #10 {for large knobs)

The 4 prong plug provides aceess te the Internel Relay
contacts. 4 Jumper has been inztalled from terminel 2 to
terminal 4, which applies line voltage to the TO ANT RLY
115V AC 25 WATTS socket. For keying other apparatus, where
115V AC 1z neot required, be sure to remove the Jumper,

The 2 prong plug should be soldered to the speaker volee coll
leads and the 2 terminal s=socket to the receiver output
transformer az desceribed in the Recelver Connectlion Diagram.

The & c¢ircult telephons type jJjack provides access to the
blocking blas clreculi.
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ONLY ONE TUNING CONTROL - THE VFC:

A1l other elrcuits ars either fixed frequency or band
pass, using the Multiphase patentad No Tuning Broad-
vand Couplers. A single knob band switch selects all
bands and antennas with the Accegsory AS-100 swiliteh.

BUILT IN PRECISION LIWEAR VFO:

The c=cillstor ecircuit 4is self-compensating for
changes in tube transconductancs (U.8. Patent
#2,887,725}) caused by line voltage fluctuations or
ggelng. It 13 exceprtionally rugzed and parmeability
tuned by 2 precisien stainless steel lead screw
mounted in preloaded ball bearings. PFrequency is resd
directly in 1 kiloeycle inerements in the eireular
"eiloeyele™ window. A zlide-rule Megecyale seale
rotates 'with the bandawitchh se only the band in use
appears in the windew. Fregusney is read directly
without aedition or computation with approximately

10 feet of band spread on esach 1 megacyale range. For
maximm operating convenience s two speed Xnob pro-
vides Fast tuning at 100 kilocyeles per wurn snd slow
tuning &% 750 eycles per turn. :

The freguenecy drifi Iz less than 25 ¢¥elea "1h any
10 minute period after a five minute warm UPa

The VFO 1s callibrated to zero beat acouracy every 50
klloeyecles., Calibration error does net accumulste
I'rom one end of the band to the other., It can be ra-
calibrated right at your operating pazition without
removal from the exciter.

DCURLE HETERODYNI CIRCUIT:

The V0 covers 5 to § megacycles and 1s heterodined
agalnst cryatal controlled ¢scillators or the masiar

B megacycle signal, as determined by the bandswiteh,

ta provide output on all hands. Wizh this method tho.
sideband generatar operabtes at a fixed ¢rystal con-
trolled freagueaey, therefore rebalancing is unnecessary
each time the band is chenged.

For maximum stability all esclllators in the neteradyne
s7sten pscillata continuouszlT,

Blocked grid keying 1s used on the mixers and linear
ampliflsrs to provide ellcklesa, enlrp free cperatian.
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FREQUENCY COVERADE:

A =ingle 4nob bandswitch changesa Erocadband CJouplers
(U.8. Patent #2,364,080) in all stages. The 100V
covers all of the 80O, 40, 20, 15 and 10 meter bands
with one switch position per band. Power output 1s
constant across the foilowing bands:

B0 msters -~ 2.5 to 4.5 megacycles
40 meters - 6.5 to 7.5 megacycles
20 meterzs -~ 13.5 to 14.5 megacycles
15 meters - 20.5 to 2l.5 megacycles
10 meters = 27.7 to 29.7 megacycles

There 1s a genercus overlap bsyond the Amateur bands
for MARS, CAF and commereial applications. The VFO
has 50 kilocyecles of overtravel at each end {100 KC
above 25.6 HMZ) for which accuracy and linearity are
not guaranteed. External crystals in the 5 To ©
megacycle range may be used for frequency control,

i spare posfiticn is provided to permit installacion

of Eroadband GCouplers for 16C meters (1750 to 230G ke .
or any 1 magecycle sectlon of the spectrum not coverad
by the amateur banas such as 4500 ke, to 5500 ke.,

£500 x¢. Lo 6500 ke., 7500 ke. to BECO ke., ete. Note
that these begin and =ad at .S mc. points ONLY. A

2 mc, prange 1s available from 25.6 to 27.6 megecyelea.
Operation in the 50 %o §4 me, anatsur band iz not
practical; we suggest the use of our accessory 6 and

2 metear converter Cfor this purpese,

ONLY FOUR OP=RATING CORTROLS:

FURCTION SWITCH: Power OFF, Standby, VOX (Voice
Controlled Sreak-in), PTT {Push to Talk) and Manusl,

BAl'D SWITCH: A singls knob selects 80, 40, 20, 15 or
10 meters, with & spare pesitien for zpecial applica-
tiona, A lever switch undsi the band swltech knob .
changes the meter to read Waitts Input 0-200, RF AWPS
cutput 0-1l.5, or 4.C. LINE voltage.

CALIBRATF LEVEL: Varlies the callbrate output ta sult
band sonditions or variatlonsz in installation. A
iever swiltch under the Level Control has three posl-
tiopns: YOICE-OFF-CAHRI=R. The VOICE callbrate posl-
tion allows vou to "talk yoursell on fraequency". The
CARRI®R calibrate position provides an unmodulated
carrier for zero beating purpeses. When using Call-~
brate Carrier for zero beatlng another station, the
VOX relay will remove the carrier in the transmit .
poslition.

100V
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EMIZSION SelZCTUR: (T=ZN FOSITION)

NTULL To checd carrier null for suppressed
carrier functions

- LSBE Lower Sioebsng wlth suppressed carrier

~ U3B Upper S5idebend with suppressed carrier

- 3B Double Sideband with suppreszsed carrier

- LE-C Lower Sideband with pre=zet ecarrler

US~C Upper Sideband with preset carrler

- AM Double Eldeband with preset carrier

- PM Phase Wodulatvion with pireset carrier

- CW Four ways to key with presst carrier

- FSK Frepuency 3kift Keying for Teletype with

rreaset carrier

[
L]

CWwD-Ann.s R
]

-

In the NULL pozitlion, the meter reads carrier suppreds-
lon in declbels below maximum ocutput and the reading

1s velid for any setting of the PUEEX GUTPUT control.
The sclector has sn automatic spring return toc the

L3E position.

SRT ANL FORCET CONTRCLE:

There ars two magnetlc foors on the front panel of
the 100V. They conceal seldom used controls such as
Speach Level, Veolce Control Trip Level, Anti-Trip
Level, VOX KRelsy felease Time, Caprrier Lull Centrols
A and B, Praset AM Cavrrier, Freset CW and PM Carrier,
Power Cutput, FSK Deviation, FSX and CV Monitor
Levsl, Xtel-Vlfo switch and External Xtal rreguency
corrector. :

WISHAYCH IWNDICATOR:

Whenever the standing wave ratlo becomos sxcesslve In
the output HF losd eirecuit of the Excizer, the screen
Zrid overcursent relay wlli acd rroteczive grid uvias
to the stage, cperate the MISWMAT N INLICATON and
provide an audible mlarm.

LiMITER THLUTUATOL:

Provides a visual indiestion of the amecunt of speech
clipring in use. For normal cperation, the Epesch
level eontrel should be adveanced <o the polnt where
the indicator flashes only cccasionmlly, which Indl-
cates approximazeliy 3 db. of ¢lippinzs. Under adverse
transmitting conditicns the Speech Level may be ade
wanced te the polnt where the bulb fleshes rapidly

or zglows falntly slimeost continucusly, which indicates
approximately 10 db., of speech clirping

100V
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TWO INCH MONITONINS OSCILLOSIOIE:

cllloscope socitinucusly monitorz linsacity

rom e Balanced Medulator to the RF outvpur

glsa Tfurnisnes a positive indicaticn of che
A It assures top perlformance

The ioternal osef
-

of all staga
conns2ior, sad
reraentage of moaulzvion on
while the unlt is on the =irp.

The Intensity and Feocus conirols are adiustabls through the
top of the czbines.

ADVANCED FEASIUG 3SE GENTRATON:

Contral Zlzctronics 1s once again years ahesd of the fieid
with & naw approach to 5858 generaticn, - gparkling gerlormance
thav exceeds s filter with equal long term stabilityl Ve
tuning Brosdband tachniques have even boen applied to the
balanced modulator making it non-critical., Carrier
suppression is completely stable in excess of 50 db below
meximun cutput. The NULL position on the EMISLION seiector
connects the meter to indicate &b carrier suppression with
readability down to less than 20 db below full ocutput.

A new Audio Phaseshift Network, the PS-2 i3 constructes with
neat cycled stable components with 2% accurary. The FS-2

in cembinaction with 1ts associated circuits is eapshis of at
leasy 50 db of unwanted sidetand suppression. To insure long
tern audlo zmnrll tude balance, 35 db of inverse feedhack 1s
applied around ihe moculater system. 1I4 is possible to

change mrdulator tubes without affecting the sideband
Suppression. The HF phaseshift circult i1s also a non-critical,
low impedance, wide band desizn to provide the ultimate in

S3B suppression and long term stability.

METER :

The illuminated 2 inch rectangulsr meter indicates the final
awpllilier Power Input, BF Output Current, Carrizr Supprassion
and AC Line Voliage. The fixed operating bias on the [inal
amplifisr stazs will provicde a resting plate dissipation E0
to 60 watia when neo RF dérive power ia spplied. The seale 1ls
merked for proper input power for both AY and CW., Th uowen
Input for PM and P3K should be the same as that used f'or oW,
When operating DSB or 3SR with suppressed ecarrier the metor
#1ll not read much higher than about 100 watts with & db. of
apeech clipping.

100V
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When the speech cllpping iz increased to about 10 db.
the average meter rcacding will he siightly higher.
The meter should never hs used g5 a1 indlcator fcr
supgnressed types of spesch transmission due to the
Tac*t that It is unavle %o Tollow tie intricate volirce
peax patterns. Only tine cscilloscope can indicate
the volce pesaxs and should oe used for speech monl-
toring. The maximua meter readineg with speech may be

g

used to determine the FCG rower Tating.

With 175 watts CW Inrut to a low reactance losd, the
gntenna curre=nt wiil be 1.4 asmperes in 30 chms and 1.18
anperes in 72 ckms.

The LINE metar scale inadicates the AC voltage operating
extremes recommended for chls equipment. At the leuter
Y +he veltage is 10C sna at "HY the voltage is 123.
Hslow 130 volts the power cutput draps realdly and

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

ZEAO SETTING. 4 slotted-head screw loczted onm the
panel just below the TUNING knob can be used to set
the hairline on the kilceyecle scale to provide Very--
accurste readings when set ageinst a crystal standard.

SECTICH II
INSTALLATICN

The 100V 12 shipped ready to connect snd operate. IT
it has been damagec during shipment, an Iinsurance
clairm sheould be filed with the carrier.

CNPACKING

1. Open the three wire latclies on cne corner of case.
2. Remove the pEcklng matenrlal and check carefwully
for =mall packages. ST

The ecrate should be retained Tor possible future re-
shipment. Due to the weight of the eguUipment, the
use of cardboard containers iz not recommended.

100V
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POWER SUUHCE:

The 100V is deslgned for use with 115 volt 50 to &0
cyele 4.0, only. Fower circuit wiring should have

#16 gauge minimum conductor size Lo Erevent licsz of
power and poor llne regulation, The A.C. line circult
by pass carzacitors are arranged so that whan tie plug
1s inserted In one polarity, no skoek will be experi-
anced when making contact between the chssals and any
ground object. <Correct polarity may be determined by
touehing a zround wire to the chassisz and reversing
the plug if necessary until no sparking is observed.

CAUTION: Use s heavy, skort greund connection to the
+ inen stud on the rear of thes chassis, Ths 100V,
the recelver, linear amplifier and linzar amplifier
power supply (if used) should be bonded together to
preclude the possibility of electrical shock due to a
feulty component.

- PHYSTCAL LOGCATION:

The 100V should te located in such a position that
3trong drafis from open windows or other intermittent
Torced alr ventlileting, heating or cosling systems
will not sirike the unit directly. Allow sufficient
¢learance on each =ide for normal ventilation.

Antenna tuners, end fed antennasz or untuned and tuned
entenna feeders should not de placed In clese proximi-
ty to the 100V o any of the external connections,
particularly when a high power linear amplifier 1s
used. Aveid placing of the antenna or feeders in a
position where any appreciable amcunt of RF Is coupled
to the power wiring.

MICROPHONE:

Microphones having a relatlively flati or mocderate
rising chairacteristic should be used. Suflficlsnt gain
15 avallable in both the speech and VOX circuits for
microphones having 2n ocutout as low &5 minus 65 dhb.

ANTELHA;

The 100V output circult iz desijhed for Jse with eithsr
52 or 72 ohm ccaxial ecable. Type H& 58U or RO 52U

DRy ve used fopr reasonably short runs on the Iower
Irequencies.

jocw
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At 28 megacyclea the loss In theme smmller cables is 2
to 3 db. per hundred feet even when brand new, so RG BU

or KG 117 should be used.

The Broadbané ocutput couplers in the 100V are designed to
deliver maximum undlatorted power Into unbalanced &0 to

7% ohm loads. For beat results, the SWH should noet exceed
2 te l. Ths 100V will work intoe higher standiag wave
raciocs; however, 1t 13 to your advantage to provide the
best possible mateh between the antenna and the Lfeed line,
This will rediate the maxinum amount of =iznal. Antenna
reactance cannct be tuned out at the transmitter even with
a8 Fl network; 1t must be tuned out by adjusting the antenna
length.

If the antenna impedance ia other than 50 to 72 ohms
unbalanced, & belun or antenne ftuner must be used. ’

When individual antennas or flnal amplifilers are used on
egch band, the accessory AS-100 znsenns switch 1s avallable
Tor installatlen on the rear of the chzssis, Tt iz linked
mechanlicelly to the bandswitch and automatically melects
the proper antenna or amplifier.

Muitiband trap antennes or multiple dipols antennas czan
be used dus to the low harmonic outgut of the 100GV 1In
comparison to eglsss AB2, B, or class ¢ ampliflers.

Elther a coaxisl relay, or any of the popular TR switches
may bte used for awitching the mnftenna from the transmitter
%o the recelver. HRecommended relays are the Advance typa
CB/ 1C 2C/ 115 VAC or the Dow type DKC-GE~115V., The
Internal relay in the 100V furnishes keyed 115 volts AC
Tfor antenne relay opersetion. The sauxllliary contacts on
these relesys must =2lso be connected to the 100V as
described In the Antenna Helay Ceonnectlon Diagram.

SEGTION ITT
CONTROLE
1. 3ET AND FOHGET CONTROLE:
VSPEECH LEVEL., Adjust to required level for proper

modatetion as indiceoted on the oscllleoscope. Each
division on the scale indicatss € db,.,, approximately.

160V
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VOX TRIP LEVEL. Variss the sensitivity of the VOX
circult. Advsnce the control to the point where
the Iirat lettsr of a spoken word opermtes the
relay rellably.

ANTI-TRIF LEVEL. This control prevents loudspesker
signals Irom tripping the VOX relay. With a
icud signal tuned 1n, advance the control to
the point where the relay will not trip.

YOX MELAY RELDASE TIME. Varies the time constant of
the relay release. Adjust for desired time.

FSK DEVIATION., Adjusts the Frequency shift deviation
from gbout 100 cycles to 900 eyeles. Thin will
remain constant on eny band or frequenacy,

CARRIEER BAT., controls A and B. With the EMISSION
gwitch in the NULL position, adjust for minimum
carrier indlcated on the ront pansl meter in
BE. Allow a few minutes for Zxeiter to warm up
before adlustment.

PHESET AM CAxRIFR. WLth the EMTSSION SIZLECTOR in the
Al positien adjust for 100 wattz input on meter.

PRESET CW CArRIER. With the EMISSTGN STLEOTOR 1in the
CW position adjust for any value up to 175 watts
input. Alsc presets PM carrier level.

POWER OUTPYT. Contreols the level of the 8 me. master
generating system at the grid of the first mixer.
Varlea the power output of the exclter from
maximum down te about 10 watts output for
driving amplifiers that require lesz power.

. XTAL-VFQ SWITCH. FTor ehangipngz from interpal VFO to
external crystal controlled operation. Use
cryatals in the range of 4550 :fo 5050 KC.

EXTERNAL XTAL COHRECTOR. Provides Trequency adjustment
for the external 4S50 o 6050 KC arystal to ob-
fain exact calibration.

EXTERNAL XTAL. For external 4950 to 8050 KC crystals.

CN¥ AND FSK MONITCH LEVEL. Adjusts the receiver output
level in the phones or speaker ia the CW VOX,
CW MAN, CW FIT a.nli FEX positions for *nonitcr* ng
purposes,

ilo0v
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2, CONTHOLS ON TOP CF THZ CEABEIS:

AF RATIO potentlemetar. Balances the AF lnput volt-
ages to the F5-2 z2udic phase shiflt network.
Tontrels slidsband suppression. See chapter on
Zldeband Suppressiocn adjustment,

AT ZAL. potentiomester. Zgualizes the cutput of the
AF¥ moduletor tubes, Controls sideband suppression,
See chepter on Sideband Suppresslon adjustment.

ADJ. LIM. IND. potentiometer. Determines the level at
whiech the LIMITER inrdicator operates. With the
Speech Level turned off, turn the control
SLOWLY clockwlse until the neon indicater
stsrts to glow. Now turn the control slowly
counterclockwise until the Indicator becomes
extinghished.

SCOPL WIDTH potentiometer. Adjusts the width of the
paettern on the csathode ray tube.

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

SOCUS potentiometer. For Tocusing the pattern on the
cathede rary itube.

METZR ADJ. potentlometers. The threse meter adjustment
rotentiometers, WATTS IN, AC LI¥E and ANFS OUT
&re locmnted inside tihe shielded compertment
w*hlch centalns the S350 tubes.

SECTION 1V
REZAR CONJECTIONS

ANTENHA recepiscle. UNF type B023%2 for 50 to 72 chmo
unbzlzneed lozda
Use vompxisl cable, any length down to & minimuaa
of € feet 15 recomnended to properly terminate
the Broadbuand Qutput Couplers,

TO ANT RLY 115 VAC 25 WATIS sccket. Provides xeyed
118 VAC for anterna relay operetion with Jumper
comnscked Detwoen £ and 4 on INT RELAY plug.

100V
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INTERNAL RELAY socket. With a jumper between 2 and 4 on the
plug, will provide keyad 115 VAC at the antenna relay
AC socket. All plugs have thls jumper installed. Fopr
keying other apparatus (without 115 VAG) BE SURE TO
REMOVE THIS JUMPLH. 4 and 1 are closed in transmit,
4 and 3 are closed In receive. Pin 2 is always connected
to the 115 VAC line,

PTT ¥MIC jack. For push~to=-uali microphone operation, Pin 1
is the mierophone lead, and pin 2 iz for the switch.
Use Amphenol MC2¥ connector,

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

CW MAN-YOX jack, With the FUNCTION switeh In the VOX
posltion, the first Xeying pulse will elose the internal
relny {and antenns relay, if used) for a period of a
few milliseconds up to abeut 1 second, depending upen
the adjustment of the V0X Relay Release Time potenti-
ometer. BE SURET T¢ RZTARD THE QT CONTRCL WHEN USING
VOX CW. THISZ WILL PTAMIT A LONGER DELAY TIME. With
the FUNCTION switch in the MANUAL position, the relavs
remain closed and only the bleckling biass is keyed.
Recelver remalins nmutad,

W STBY jack. EKeys blocking blas only. ZReceiver 1z nos
muted and antenna relay will not operate. A TH switch,
menually operated antenna switch, or separate receiving
antenna must be used.

W PTT jack, Keys the lnternal relay (and antenns relay, 1if
used) for instant positive break-in overaticn.,

RECVR QUTPUT socket. Remove the leads from the sacondary of
the recelver output transformer and soclder them te the
2 termina] Jones female RECVR V¢ plug. An internal 2
watt 10 ohm resistor is connected across these terminsls
internally for use with 3 to 8 ohm spsakers, Replsacs
with 1000 ohma for 8600 .chm outputsz, and 10,000 ohms for
5000 chm outputa. Pin 1 1s internally grounded,
Insert the plug in the 100V,

SPELKER V.C. sccket. Solder the speaker voice coil leads to
the 2 prong Jones male connector, and plug Into the
100¥. Pln #1 1is grounded Internally,

ioov
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WIC connector. For high ifmpedance microphuones, dcwn to -S53ch.
Microphones with essentislily fIat response shouid be used,

BIAS jecir. Reguires 3 clircuit piug, provicdas 100V 2C btleociting
bics lor keying external linear amplifiers., If an
external antenna relay g5 useaq, conrsci its auxiliary
"make" contacts to the "tip" and "ring" eircuit of the
blas plug. Connect the "positive™ end of a "floating!
bias supply to the tip circuit of the plug. In this way
the ~10CV DC wlll add to the normal cperating bias cof the
linear» emplifier during standty. The VOX relay will
grouwnd the tip circuit efter the antennsz relsy has closed,
reatoring the bias to normal during transmit, The =100V
DC can not be used as a source of operating bias for an
external linear smpliifier.

AF IN jaecx. Approximately 0.2 veltis sre reguired for full
Exciter output. Tor use with zudic cseillator, phone
Fatch, ete.

FiK =1 jack. For FSX kejing with a8 polar relay.

R

)
1]

FRM-2 jacik. For FBEK keving without a peolar rs
N E

T
Lrl
™
+

l':
[+
a1
[
4]
i

+

V0 IH jéca. Normally econnected te VID SUT
vhen VFQ is remotely lcoezte

VFO OUT jack. Nermelly jumpered to VFC IN jeck.

4F QUT jack. Provides arpproximately .15 volts from the
cathode follower after the speach clipprer and filter, to
cbtain trapezeld patterns for externmal linmeszr amplifiers
orl &n external cseilloscone. Can be used to drive other
speech equlpment such as modulstors, esc.

FfUSE: Type 3AB, 8 amperazs,

100V

5/5/59

Rev. 3/14/60

Frinted in US4 ) Page 13




SECTICN V¥
OPERATZCN

The following adjustments are reguired for all types of coperation
and shonld be made in the Jeollowing 3eguence.

1. SINGLE SIDEBAND &YPPRESSSU CaskIER ADJUSTILHT:

An antenna or dummy load (100 watts) must be connected to the R/F
output. Be sure the POWER oUIPUT potentiometer located behind ths
right door is turmed completely clockwise (maximmum].

Turn the FUNCTICH switch to STANDEY, the EWISSION switeh to LSE
{lower sidebsnd) the Bandswitch and VFO to desired freguency.
Allow a few minutes for the unit to warm up. With the EXMISIION
switch in the NULL poaiticn sdjust the Carrler Balance controls
for minimum carrier as indicated on the meter. With the ELSSIUN
switeh in cne of the SB positions and the UPERATION switch on
MANUAL advance the Speech Level control until the LIMITER 1ndicater
light only flashes cccasionally during average speech, Witk only
an occssional flash, there will be about 3 db. of speech clipring
and tiiz is che meaximum that sihould be employed for normal
operation. Under adverse trangmitilng conditions when reception
is weak or interference exists, the speech level mey be increased
to the point where the indicator {lashes rapidly or scmetimes
remeins on continuously, although weak. At this setting (abtout
10 db. clipping) there will be an appreciable increase In
intelligibility at the receiving end with a toleradle armcunt cf
distortion and no "splatter”. Increasing the speech lgvel to the
point where ths indicator lights brightly (about 20 dh. ‘clipring)
will resulit in excessive distortion and loss aof intallizgibility.
Tach division on the Speech Level scale indicates 6 db,, approxi-
mately.

With the FUMCTION switch in the VOX position, sdvance the VCX galn
enntrol to the point where ccnscnants will operscze ths= relay
rgliably, For example, the "f" in "four" should operate the relay
conalsatently.

Now adjust the relay RTLFTAST time potentlometer so thet it =111
not release betwsan consecutlve words inm & sentence under average
areech.

With a loud heterocdyne or other signal from the loudspeaxer, advance
the QT potentiometer to the point where the rslay will not trip.

For thisz adjustment, the micropinone and loudspsaker must be in

thelr ncrmal operating position.

100V
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CENTRAL ELECTRONICS, INCORPORATED

100V SET AND FORGET CONTROLS

LEFT DOOR
BAL ox
CARRIER _
cw prt -
‘b.-
/ N\
SPEECH
LEVEL
800
F5K RELEASE
DEVIATION TIME
RIGHT DQOR
XTAL
ADJ

POWER CONTROL

@ | |ox . Q

MIN MAX

VFO

O CW-FSK MONITOR
XTAL O

—
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2. AMPFLITUDE MODULATION ACJUSTMENT:

With the EMIZSICON awiteh cn AM and the FUNCTION
awltch pn MANUAL, adjust the AM carrier potentiometor
(behind the lelft door} for 100 watts ingnt,

average speech, there should only be a perceptible
upward movement on the power input meter. Any
arpraclable movement of the meter while operating
with carrier types of transmission (AM, USC, ISC,)
indicates overloading of the finsl amplifier, and
wlll give distortion.

TLe speech level has been adjusted to the proper value
under the 33B adjustment, and Iz automztically re-
duced € db. by the EMILZZION swlteh Ffor proper AM
linesar operation. Once these levelz have been deter-
mined, it 1s pessible to changs to any mode of opera-
tlon without any further adjustment.

3. Poi AND CW CAURIZR ADJUSTMEHT:

With the emission awlteh in the PM poesition and the
FUNCTIGH switch on manual, adjust the W CARRIER
eontrol for 175 watts input. I the eontrel 13 set
&t a higher value, the final amplifier will draw
grid current and will give a considerabls increase
in harmenic cutput which ¢an cause TYVI, while the
inerease in power output only amounts to about 1 db.
or approximately 1/6 of an 8 unit on the average
recaiver,

In the PM posltion, the speech lavel 13 preset by the
EMISSION SWITCE. Phase modulatlon generated by this
method has the same bandoidth as amplitude modulation
and is the maximun deviatlion permltied Iin the asmsteur
bands bslow 29 megacreles.

SECTION VI
TELEVISICN INTZHFEKENCE

The output of the seccond and higher order harmonics
of the 10OV are down In excess of 5C db. from full
gutput, Ordinarily thiz will not create harmonie
TVI in primary TV service areaa, If TVI due to
harmonic radiation iz present, & good low pass
filter should be comnectad as elese to the RF sutput
connector as possible, -

100V
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It 1= very important thet the {lnal amplifier is not
driven to the region of grid current. Whenever grid
current lows the harmonic cutput incresses conslder-
ably end 1s almo=t certaln to zsreatse TVI.L In cases
where hermonie TVI persl=ts even after a low pass
Tilter is instelled, it may be necessary to retard
the POWEHR CUTFUT control slightly to insure that the
final smplifier tubea are operating in the linesr
portion of their Eg Ip curve,

If the 100V is connectad to an antenns that hes &n
appreciasble standing wave ratio, the finsl
amplifier will "flat-top' and generate strong
harmonics at values below the rated maximum Input,
80 it is egssentlial that the SWR be kept as low as
pesaible.

TVI may be caused by sn antenna relay in which the
antenna contacts are subject to RF arcing due to
Improper tining segquence of the suxilisry contacts,
TR swltches, SWR meters and other devices which
¢ontain dicdes. The TVI from rectifying deavices can
u21ally e reduced by uzing a low pass fllter between
the unit containlng the rectifier element end the
antenna.

The suxiliiary contacta on the antenna relay should be
adjusated 3o that the blas contacts open before the
antenna coutacts do, when the relay 12 de=energizad,

1o00¥
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CPBATING NAQTES

1. PLAT TIPEING., When tne trarezold Indicates flat toooing whlle
operating on S35, DS3 or All, RsSTarl TEZ FOJER OUTFIT TLNTRCL.
Specificasicng allow for some rassrve RF Jdriving power to allow for
tube aging. Fnen tihe 100V iz eperated into an exeessively high
load imredance, it will b= neczsrary to furtksr reduce the centrol.
The correct powsr output centrel setting csn be delermined by talk-
ing into the microphcenes wiwh full speech gein until the limitger
indicator lights, and adjusting ks power output control for a
proper trapszeold. Remember that the ftrapeszold only indicz2tes the
linenrity of the atages besiween the belanced modulator and the
antenns. It doas not show sudio distortlion or spesch elipsping in
this equipment.

If there 1s an appreciable departure from the original neignt when
the Z2aPl tute 1s changsd, it will be necessary to change the value
of the AF coupling capacitor, €404,

2e FSK DEVIADIWT, If the frecusncy ceviation 1s less than 8850
cyclea with the centrol at maximum, the XTAL 08C FLATE coll mu=st
be retuned. The iron core tuning zlug should bs tuned Ilor meximum
cutput first and then turned counterclockwise not mors than 1/4
turn. If the slug is turned counterclockwise more than 1/2 turn,
the sideband suppraession will be affected. Try changing V11, since
these tubas vary considerably.

3. YIGE FHEQUENCY CHYSTAL OSJIDLATOR STAEILITY. The HF crystal
oscillator plote coils are adjusted Tor grsatest stability rather
than meximum outrzut. Graatest stability and maximun output will
not necessarily colneids. They should be adjusted for minimun
chirp by xeying the transmitter on GV with carrier iaserted wnile
monitoring the note in & receliver. By using a low pitched beat
note during the monitoring proeess, slight ekanges in frequency
may- be easily determined.

4., ANTEMHA HIZILAY Srabil SUrbHRE3sI0N., ©C2414, a .02 mid. ceramic
capacitor s heen connected to relsy terminals Il and 12 to
suppress the keving 3pari when sn antennsa relay or cother induchtive
device is teyed. Without 2 capaciior the keying transient will be
Flcized up by the Vox Amplifier circult and cmuge th:r Yex nelay 0
continue pulsing avtsmatically alter the nperatnry steps talking.
02414 has been included in all uni<ss heving serial numbeds higner
than 1€5. Uanitz having serial nurberz 1835 and below contalned &
.C8 pajer cepacitor C307A, locatec on the back of fne Jones 4
tepminal IHTLENAL t2LaAY SOJTET mounted on the rear of thz power
supply chassis. Locating the capacltor at the relay terminals is
more effective than at the relavy socket. When ©2414 1s installed,
C307A is no longer necessapry, I0 the Vox Relay 1s u=ed to key
circuits which do not induce a tranasient, and the effect of the
capacitor ia deleterious to circult aperation, the capacitor
should be removeda.

10GV
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Se UsDLEIXABIE KLZAY CPERATICH SAUSTD 3¥ EMISSTON SUITCH,
When the FUNCTIZH switch 23 inm the Voo rosition, the Vox
fielay will onerate momentarlily when turning the ENISSICH
selector throuzd the CW nesition iT no key is insertad into
the CW-VOX jacix.

Thiz keying pulse can e svoided by placing thz selecior in
STARDBL or rTT when switching threugh the CW position.

8. Yhen cperation is contemplated on VOX OW and voX TEE, 1t
wlll be necessery to use 2 shorting switch on the microrhone
er remcve the micropnene plug to prevent room noises from
cperating the relsoy.

7. Under certsin circumstasnces (es eclally when & linesr
anmplilier 1s used) 1t may be necesdary to advance the CAL
ZVEIL peotentiomster almost to maximum in order to hear the
calibrate signal in the receiver. This can sometimes cause
TVI, especially when calibrate carrier is used, or distortion
when vox calibrate is used. To rrevent this it will be
necessary to ccuple some ol the FF Gutput Prom the 100V to
the receiver. 7Tais mav be done b7 using & "TY connecter at
the RF output cof the 1COV and using a smell coupling
capacitor hoving a value of 2 or 3 micro—rzlerofaraés, or by
twisting & few inghss of inmsuliated heook-up wirs togethar and
cougling to the receiver sntemme input. IT the recefver
uzes a4 coaxlal ecnnector, znother "T connector must be used,
When possible, coaxial ca®le should be used for the cornect-
ing lead and it sboula be xept a5 short 28 peassible.

1o0ov
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ICOV  OSCILLOSCOFE PAT TERNS

W or FM Carriar

AM Carrier - No Modulntion

M AM 100% Modulated

AH Over-modulnted (Imsufficient
farrier Insertion)
Note Pright Are=m et Tip

AM - Low Percentzge &M - Exceegslve Carrier Plus
of Madulation Flat Topping
({Excezgive Carrier REMICE CARRIER AND RETARD
Inserted) POMER QUITUT CONTROL
. 558 Properly Modulated
N, AM or SSB
3 1. Too much BF Drive
’ ) 2, Improper Losding
. When this pattern 1s obtzined
’ - RETARD THE POWER OUTPUT CONTROL
0/ URTIL & PROPER TRAPEZOID IS SECURE

CENTRAL ELECTRONICS, INCORPORATED A P42
3/z2/60 .



RECEWLR COMNNECTION DRIAGRAM
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SECTION VII

THIORY oF OPZRA&TTION

POWER SJrkLY:

The power supply consists of threse feparcis suprlies; & bias
supply, a low voltage supply and a high voltage supply. The
bias supply delivers 100 volts negative. The low volizge
sucply of approximately 340 volts furnishes the B=plus to all
tubes except the final plate and the oseilloascops, which are
fsd from the high voltage supply of 600 volts. 4 selenium
rectifier is used for the bias supply, a SU4CB (V23) for the
low voltage supply and a palr of BAU4GTAs (V@4 and y25) are

used for the high voltage supply.
MICHOPHONE PREAMPLIFIER:

The pentodes section of & SUSA tube, V1a, i3 used as the
mlcrophons presmplifier. An K-C radio [reguency filter is
nsed at the input grid circult. The output of thi=z stage 1=
applied to the WMIC GAIN and QT gain controls. The "hoth side
of these two controls are slso connected te the AF IN Jack
on the rear of the chassis for connecting an external audlo
cacillator, phone pateh, etc. NOTE: In order lo reduce hum
pickup ceused by chassis currents, the cathode and gric -
return civeuits of V1A ere grounded at the microphone
conneckors only. If the AT chassis power plug is removed,
resistance checks Trom the grid and cathode circuits to
ground will Indicate an open circuit.

PLUGTY A4UDIC LIMITER MCDULE:

Pre arm of the MIC GAIN pctentiomcter goes to tne grid of the
tyriode sectisn of BUR V4A, located on the Audio Limiter plug-
in module. Speech limiting takes place in the plate circuit
by utilfzing & pair of battery bdiased IN100A dlodes connected
as & fnll wave snunt rectifier, which limits thes outpul to
about l.4 volts. The dicde return circuit goes through the
primsry of an audio transformer to drive the pentode
amplifier. Some of the ouiput voltage is fed back to the
tricde grid to obtain Inverse feedback, which beglins when the
dicdes start to conduct. Application of inverse feedback
considerably reduces the distortion generated bF the diodes
in the plate circult.

V4B, the pentode section of the &UB reflex amplifier operates
the LIMITCH indicator. Some of the output voltage 1s
rectified by & INS5 diode, lightly flltered and applied as
pesitive low frequency pulses to the grid eircuits By this
means the sensitivity ls greatly increased at the lower.speech
levels and the low freguency pulses are responslble for the
"p1icker” in the indicstor at the peint where limiting begins.

100V

5/5/59 Rev. 9/1/59 D
Printed in US4 Page 1B



The alJ. LIILER IKD. potentiometer, which i3 necczsrible
through the btop of the can, c¢ontrols the galn of this stage.
If the module should become Ineperative for any reason,
*emporary operation may be resumed Ly removing the module
and instaliling a Jjumper between pine 2 and § aon the sockst.

PLUGIN AUDTO FILTER woDJLE:

This modules contains two Sridgec T networks and six full 7
nstworks. Fach secticn of 6U3, V6, is used as an ampliflter
to provide a constant level between the Input and output
terminals. BTl is a high pass audic fllter and BET2 is a low
pass auvdio filter. Tl and T2 gre inserted in an Inverss
feedback 1ocF between the plate and grid circults ol V6B and
are "peaking” cilrcuits at 4000 and 200 ¢vclea, respectively,
T3, T4, TS and Té are rejection elrcults at 7000, &0, 5200
and 20 ¢yecles. This combinatiaon of & networks provides a
steep slded band pass filzer between 200 and 3500 cycles
which 1s devold of dynamic "ringing" distortion inkerent in
torroid, crystal or mechanical fil%ters. In additlon to
rTeducing the distortlon procducts generated by the Inverse
Limiter and narrcwing the bandwidtn of all types of phons
emisalon, the flltsr greatly attenuates speech components
which fall beyond the effectlve range of the audlo {freqguency
phAase shift network., By this means ths sladeband suppression
i3a meintained at ~50 db. throughout the normal voice range,
in =srite of the large degree of speech limiting.

p1f the Audlio Filter module should become inoperztive for any
Teason, btemporary operation mar be resumed by removing the
module and installing a jurper between pins 2 and 5 on the
socket. CAUTION: ith ] T terminals
jumpersd, the SPEZCH LEVEL must be recuced to the paint whera
the Limiter Indicator deoes not operate, to aveld transmitting
an wmecesgarlly broad signal.

The 100V may be operated with both modulss removed by
installing s Jumper between pin 2 of the Audlo Limiter sacket
and pin 5 of the AUDIO FILTEdA =ccket,.

VoA AMPLIFIER AND VOX RECTIZIZR:

The Vorx Ampiilfiser amplilies the voice signal so that it may
be used to operate the Vox relsy, The triode section of a
6784 and cone half of a 12AT7 are uzed, ¥1A and VE3A. The
cutput 13 rectifizd by one half BALS Vax Rectiflsr V5 and
this pozitive voltage operstes the grid of the Relay Contrel
fube.

100V
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QT AMELIFIER AND QT RECTIFIER:

The purpose ¢l the QT Amplifler Is to prevent loudspeaker
signsls which are plcked up by the microphone from cperating
the VOX relsy. Both sections of X2ATY V2 amplify the
voltage from the receiver output transformer which is applied
to & 6ALS QT Rectifier, V5, Thls negative blocxing blas 1is
connected in series wlth the plate return of ths VCOX
Rectifler and prevents rectification in the Vox Hectifler.
When the galn of the two ampliifier systems is correctly
properticned, loudspesker signals will not operate the VOX
relay. Hefer to the SimpliTied Schematic of VOX and QT
cireultsa.

RELAY CONTHOL:

The VOX relay In the plata circult of Helay Control tube
VaB, 4 12AT7, 1s adjusted to operate st 3.5 to 4.2 ma. and
release st 2.5 to 3 ma.

In the STANDEY position of the FUNCTION switeh, the grid of
the tube 1s returned to groumd while the cathode bias resistor
end blesder limit the plate current to & value such that the

relay will not cperate.

In the VOX positicn the grid is connected te the output of
the Vox Rectlfler. When the cutput of the Vox Rectifler
reaches the proper positive value, suffjcient plate current
will flow to operate the relsy.

When the CALIBRATE switch is in the VOICE poslition, the
cathode circult of the Helay Control tube i3 opensd to
prevent the volce from operating the relay.

For PTT (Push-to-Talk} the grid is connected to a voliage
divider networik that applies negative 20 volts with the key
{or switch) open, and positive 25 volts with the key closed.
Application of the negstive voltage to the grid while the
key 1s open provides & faster relay release time for high
apeed Kaging.

In the MANUAL posltion, the grid is returned to & polnt on
the cathode resistor network that provides the proper blas
to energlze the relay.

AUDIO PHASE INVeEHTER:

The Audio Phase Inverter, 124T7 V7, i3 driven by the cutput
of the Audioc Fllter. A& generous amount of inverse [eedback
1s used to avsure long term stability. By adjustment of the
AF RATIO potentiometer in the cathode of the output section,
equal voltages are obtained to the input of the audlo phase
shift network,

100V
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PS-2 DIFFERENTIAL AUDIO PHASE SHIFT NETWORK :

Tha PS-2 1s designed to provide 5O db, of siceband
suppression in the raugs of 200 to 3800 eyclea. Imaertion
loas of this nebtwork 1s approximately 19 db, ‘To compenasce
for variations in ouiput load circuit tube and wiring
capacltances, each output circuit of the P5-2 has been
designed with approximately 20 mmld. lesa capacity than
raquired, In addition to the c¢ircuit capscitances, each
terminal (#4 and #B8) is externally shunted to ground wilth a
small capacltor to oring the total up to the required value,
Audio cutput voltages ol the network are sgual in magnitude
and have a phase difference of Q@

AF AMPLIFIER AND MODULATOR:

The two 90° audic phase shiftad voltages from the network
are lsbeled PA end @B for identification. Each phasze is
followed by two stages of triode amplification with 12AT7

Va8 and 12477 V8. FEach phase is applied to the grids of the
AF Modulstor, 12BH7 V10, whieh operates ag a cathorde .
follower. Approximately 35 db. of inverse feedback is applied
around each amplifier teo insure low distorticn, long term
balance, and to minimlze poat-phasing distortion. Modula tor
tubes may be changed without affecting the sideband
suppression. The largest portion of the Inverse feedback i3
obtatned by introducing some of the voltage from the
Modulator cathodes back to the cathodes ol V8.

Each cathode follower plate circuit has a low wvalue plate
resistor. Since the plate resistors of VB and V9 derive
their plate voltage from the plate of V10, rather than from
the B supply, & small amount of negative feedback is applied
from V10 to V8, and an equal amount of positive feedback 1s
applied from V10 to VB. This arrangement stabllizes each
phase chennal, decouples the individual steges and decouples
&4 from 3.

INTERPHRETING SWITCIH DRAWINGS:

A1l awitches are drswn as viewed from the rear., Sectlon 1

is nearest the front panel. Section £ 12 the second wafer
from the front panel, ete. The letters F end kR slignlify

Front end Rear, and indicate the slde of the wafer on which
the contacta are mounted. On =ll Rear ssctionz, the c¢antacta
aras shown as sclld lines, whlle all Front sections are 2hown
with dashod lines. Some switeh sectlons have contacts on both
sides., For example: Sect. 3F means the third wafer from the
front panel, the contacts face the panel and the contacts

are Adrawn a3 dashed llnes.
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EMISSION SWITCH CIRCUITS:

The sections of the EMISSION switch are used In the
followlng

sact.

Sect.
Bect.
Zect.

Bect,

Sect..

Sect.

Sect.

iH.
2k.
3h.
4F.

4R.

SF.

SR.

EF'

circulitss:

AF 1aput to Balanzed Meodulator e

AP input to Balanced Modulator B

To arm of Carrier Balance FPotentlometer B

Changes audio level when switcalng vo various
modes of voice transmission. Activatea V1l4, 8§ mc.
Heactance tube in PSK position.

In KULL, groundés arm of Carriler Bal rpotentiometer
B, to remove CW CALIBRATE carrier.

Tn OF and FSK,. shorts VOX Input. Audie =still
appears at AF OUT Jack.

To VOX input circuit., In CW and FS¥, with the

key 1n the MAN-VOX Jack, applies keying pulses

to VOX input to operate the relay.

deter switching circulit. In NULL rosition meter
iz operated by the cutput of the ¥ull Ampgliflier
dioda. 1In all other positions, meter is connected
to MEZTER SWITLH.

CW~-FSE monitor clrcult.

EMISSION 3WiTCH CIRCUIT DETAILS:

NULL POSITION

'

Cecta
Sect.,
Gecth.
secte

Sech.
oeah.

SeCwn

Sect.

loov
]

/5/59

1R,
ZRa
GR,
4F.

the
or.

SFI. -

EF'

Switehes input coupling capaciters of Balanced
Modulgtor & to positive modulalor blas,

Switchea input coupling capaciters of Balanced
tiocdulstor B to positive modulater blas.

Shoarts arn of Carrier Balance potentiometer &4 to
ground.,

Grourds cathode clrcult and activates V19E, Hull
Amplifier.

Shorts CW Calibraste Level blaa line.

onen circuit. {Keying pulsss to YoX input; closed
¢n FK end CW onmly.}

Applies sutput of Nall ampiifler diede to Meter;
upens meter switching clprcuit.

CW-PSE monitor circuit open. {Closed in CW and
FSK onlye.)
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L FOSITION:

Sect, 1H, S8witches Input coupling capacliiors of Ealanced
Mzdulator A& to output of A Modulator asudioc B4,

Sect. ZR. Awitches Input ecoupling capscltors of Ealanced
Modulater B to scutput of 4F Modulator sudlic ZB.

Sgct, IZk. Zhorta arm of Carrler galance potentiometer to
ground., .

Zect, 4F. Lowers catinoce nlaz ané lnverse feedback of V74
to obtaln standard audis galn for S53 and DEB.
{Cathode c¢ircult open on V19B, Null Amplifier,
Stage incperative.)

Sect., 4h. Calibrate Level mat zhortad by Sect. 4K. (May be
grounded by VOX relisy Iin Transmit, or Csllbrate
Switch in OFF or VOICE calibrate positlion.)

Sect, B¥. Open circuit. {Applies keying puls=s to VX
input; closed on FSK and CW cnly.)

Sect. 5E. Meber switching cirecuit normasl. Controlled by
meter gwitch only.

Sech, 6F. CW~F3K monitor circult open. (Closed Iin CW and
FaK Dnlyo J

J85 POSITIQN:

Sect. 1lE. Switches input ecoupling capascitors of LBalznced
Modulator A to output of AF Hodulator audio JE.

Szct., ZR. Switches input coupling capacltors of Belanced
Modulator B to ocutput of AF HModulator audic FA.

Sect. 3E. Samz as LB,

Seckt, 4F, Samz2 as LSE.

Sect., 2R. Samz as LSB.

Sect. SF.  Hame as LEB.

Sect. SH. Samz as L3E.

Sact, ErF,

S8ame =23 LEB.
DSE FOSITION:

Sect. IR. 3Switches inrut counling capacltors aof Balanced
Modulztor & to outpus of AF Medulator sudie @A.

Sect. 2R. Switches input coupling cezpacl*ors of Balanced
Modulater B to positive modulatoer biaa,

Sgct. 2R, Same az LSD.

Sect, 4F. Sames as LSB.

Sect, 4R, Same as L3R.

Sect, 5F. Sanme as L3EB.

Sect, SR. £fame as LISE.

Z2ezt. £i. £Esme as L3E.

100V
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L3¢ POSITION:

Sact.

Sact.

Dect.

EGCt-

Sect.
cect.
Serct.
Sact.

iZ .

2h.

SE.

4F,

4&9
8F.
SR
6F .

Svitohoe Input ccun
I Zizlotor & Lo cutpa
{Same =3 L85) _
Switches input coupling capecitora of Balanced
Madulator B to output of AF Modulater mudio @3,
{Same a= LIB] :

Shorts arm of Carrier Balance pntentlometer A to
arm of AM CaRHTI-R potentiometer. The AM CARRIER
potentlometer furnishes a varlable positive
voltage to unbalance Balanced Meodulator A feor L3C,
USC and Ad. :

Increases cathode bias and inverse feedback of
V7A to obtain lower audioc level fop LEC, USC, AM
&nd FPhl.

feme as L5B.

dena &5 LSB.

“ame as L3B.

Fame a3 L3B.

ling capacitors of Balanced
Lt off AF Mocdulztor audlo PA,

UsSC POSITICH:

Sect.

SEnct,

Lect.
cett.
Sacs,.
oecta
Sac*t,
Qecb.

1RI

ZR.

SH.
4F-
4h.
BF.
CHe
BF.

Switclies input coupling capaclitors of Balanced
Modulator A uo output of AF Nodulator audie ZE.
{Auae as USB).

Switches input coupling capacitors eof Bslanced
WModuzlator 3 to output of AF Modulator audioc gh.
{Tame Rz USE}.

Provides cerrier, same as L3C.

Hame az LSC.

fame as LOB,

nams as L3D.

Same a3 L3823,

Same as LEB.

A FOSITION:

Sect.
SE-C s
Sect.
fect.
Sach,
Sect.,

100V

15‘

2R.

FHe
4F,
4R,
oF.
EEI
&F.

5/5/59
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Switcher input couplling capacltors of Eslanced
Modulater & o output of AP Medulster audio PA.
{Zams as DBB).

Switches input coupling capacitorsz of Balanced
idodulater 8 to positive modulator bias. {Same as
DSE).

Frovides carrier, same a= L3C.

Sams as L&C,

Same as L33.

oame &g L3D.

Scwme as LSE.

Same as L3E.
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FPM POSITION:

Sect.
Sect.

Sect.

Sect.
Sact.
wech.
Sact.
Sect.

1R.
2H.

3ia

4F.
4H.
oF.
SR.
&F.

Switehes input couplling capacitora of Balanced
Hodulator & to positive modulator bias,

Switehes input coupiing capacitors of Balanced
Modulator B ta output of AF Meodulastor audle 2E.
Shorts arm of Carrier Bslance potentiometer A to
arm of CW CAKRIZR potentiameter. The CW CARRIER
potenticmetar furnishes a variable positlive
voltage to upbalance Balanced Modulator A.

Sgme as LSC.

Same as L3B.

Same as L3B.

Same a3 LSHB.

Samn as L3B,

CW POSITION:

Sect,
Sect.

Sect.
Sect.
Sect.
Sect.

Sect.
Sect.

1R.

Sha
GFI

Switchea input coupling capacitors of Balanced
Modulator A to positive modulator bias.
Switchea input coupling capacltors of Balanced
Modulator B to positive medulsfor btlas.

3ame as P,

Same aa L3C.

Grounds speech input to VOX amplifler.

Applies keving pulses from CW-J{AN=VOH Jack to
VOX amplifier input when FUNCTION awiteh is iIn
VOX position.

Same as LB,

Cloges CW-FSK meonitor eclircuit.

FEZX POSITION:

Sect.
Sect,
cect.
Sect,

Seet.
Sect.

Sact.
Sect,

100V
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Same as CW,

Same as CW.

Same as PM.

Closes cathode clircuit of V11A &8 me. EReactance
Tuvbe, [or F3K operaticn.

Same as CW.

Applles keving pulses from FSK Jackas o VOX
amplifier input, when FUNCTION awiteh 13 in VOX
posltion.

Sema as LSO,

Ci=FSK monitor clreult closed, sams as CW.



BALANCED MCDULATOR:

The balsnced modulstor ecircult conslsts of two indespendent
balanced mocdulators labeled A end B. Each modulator input
is isolated from the mooulator DC cathode bilas by & pair of
8 microfarad coupling cspacitors, which are contained in a
plugin assembly marked MOD CAFS. In the event thut ageing
affects thelr capacity or leskage, they may sasily be
removed for replacement. When one or both modulstors are
disabled for AM, PM, CW or F3{ operation, these capacitors
are connected to 2 positive dec voltasge source approximately
equal to the modulator cathode bias, {pesitive medulator
bias} rather than returning to ground. This minimizes
swltching transients which would occur whern changlng mede of
operation, due to discharging these large capacltors. The
resistance of the Cerricr Balance potentlometers 1s sbout
one fourth that of the total eirecutt, te facllitate carrier
balancing and provide a "bandspresad" eifect.

The matched germanium modulator dicdes are mounted on &
plugin assenbly to facilitate replacement.

8 MC. CRYSTAL OSCTLLATOR AND HELCTANCE TUBE:

The pentode section of V11 is used es the 8 mc. master
crystal gsclilater. The triode section functions as a
resctance tube that varlesz the frequency of the crystal,
Frequency ghift from 100 to about 900 cvcles may be
abteinecd depending on the settiing of the cathode control in
the trliode section. Heying of the reactance tube is
accompiished by shor%ing the S0 volt negative grid bilas to
Eround.,.

8 MC. RF PHASE SHIFT CIRCUITS:

In order to ohtaln the dirferential 80° rf phase ashifs
required for the balanced modulators, one R-L and one L-3
circuit 13 used. Une circult provides a 452 leading
vaitage, while the other provides e 459 lagging voltars,

The inductors are aslug %ured, and the output of each circuit
13 applied to one balanced modulatsr, resulting in an -
overall {er differential) 900 RF phase shift between them.

HULL AMFLIFIER:

The pentode sechion of GEAS V19 i= used as 2 carrier
anplifier, to ocwotalin sufficlent =enzitivity to read the
carrler suppreasion down more than 50 db, In al1l ERXI[SSTION
switch peaitions except NULL, this stage has a high cathode
bias which makea 1t inoperative, In.the NULL position the
highn bies is removed, the carrier ocutput 13 rectified by a
germanium dlode and appllied to the meter. -

1o0v
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VEQ:

Both the tricde and pentode sectlon of 8U8 V17 are used in a two
terminel class A ovacillator which l1a aslf compensating for
chenges Iin tube tranaconductance caused by line voltage Fluctua-
tiona and ageing. The grids are operated with a regulated
positive bias In relation te ground snd large values of cathode
resistance are uaed to cbtaln an sctunl negative operating grid
bjas. By proper selection of voltage and resistance values,
gutomatic transconductance coentrol 1s achileved. For sxample, i
the cathode current should tend to decrease dus to low filament
voltage, the drop in cathode bias will result in a highsr
effective positive voltage on the grid, which will malntain the
plate current st the original value. These characteristics make
i1t possible to use light coupling to the tuned circult, thereby
minimizing tube capacity and Miller effect (U.3. Patent #2,867,72E)

Regulated plate voltage i3 used on the oseillator, as well as the
Vi amplifisr, &CB6 ViAg.

VFO BUFFLR-DOUBLER:

The pentode section of SES V20B is used as a buller stage when

& %0 5 mc. output is regquired and as a frequency doubler Lor 12
to 10 me, On all bands exespt 20 and 10 meters, the & to S mec.
cutput is srpplied to the cathods of the First Mixer. On 20
meters the 8 to 5 me. cutput is fad te the cathede of the Sseond
Mixer, while on 10 metars 12 to 10 mc. iz applied to the cathods
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 a triode Plerce crystal oscillater.

In the Standby positlon, negative 120 volts is used to blas the
control grid to cutoff when the XTAL-VFO switch 12 in the VFO
position. In the XTAL poslition, no blocking bias is applled and
the crystal oscillates continuously. :

A Slate colored test prod jack is mvailasble on top of the chassis
for measurement of the dc and rf voltages appearing at the
control grid of V20R.

HIGH FREQUENCY CHRYSTAL OSCILLATOR:

V19A, the tricde section of a GEAS iz used 1n a conventlcnal
erystal osecillator cirecult in which the crystal is connected
between grld and ground and the plate clipcuit 1s tuned to the
desirasd overtone frequenecy. Small} variable trimmer capacltors
are used acrosa the erystals to obteln exact freguency calibra-
tion. The output of this stage 1g applied to elther the cathode
of the Firat Mixer or the cathode of the Second fiixer, depending
upon the bend in use, Thia csclllator eperates continuously, to
avold ilnatability and Xeying chirp.

100V
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FIRET MIXIH;:

The S0 ohm rf output of the Balanced dodulator is fed through
the PUWELR OUTHUT control to the coll marked 8 MC 3B GLN TO
MIXER, wnere the Impedance is transformed to 5000 ohms and
connected to the Pirst nilxer grid. On sll amstsur bands
except 20 and 10 metersz the 6 to 5 mc, output of the VFO
Bulfer-Doubler stage V205 i1z spplied to the cathode of V12,
For 20 meter cperation 27.5 mc. crystal controllsed cathoda
injection is uséd, while on 10 meters 47.7 me. is used. C(m
these two bands, the output of the VFO Buffer-Doubler is
appliesd to the cathode of the Second Mixer.

In the 100V,plugln ¢oll assemblies mre labeled according

to the plate circult in which the assembly 1z used. For
gxample, Second Mixer indlcates that the assembly contalns
the plate coils for the second mixer and the grid colls for
the following stage.

The First HMixer plate and Second #ixer grid circuilts are
tuned 25 follows on the smateur bsnds:

160M 14-13 mc. brosd bhand

20M l4-13 mc. broad band

40M 14..13 me. bread band

2CM 3¢8.5 mc. narrow band
15M 14=13 me. broad band

10M . 39,7 mc. narrow band

Fouwr tunea circuits {two separate assemblies cascaded) are
uzed in the 14-13 mt. breoad hand range t0 ebtain steep
alded skirt selectivity.

In the standby positlon negative 100 wvolts isg used to blas
the contrel grid of the First Bixer to cutoff, on 15, 40, 8%
and X bands.

Two test prod jecks are svailsble on tep of the chassis for
meesuring the d¢ and rf voltagez at the grid (red) and
vathode {blue}. )

SECOND wIXER -

Plugin broadband ccuplers are used Iin the pleate circuilt of the
Second ilixer 12BY7T V13, and are tuned to the operating
frequency. The following cathede injection frequencles are
used for the amateur bands:

160M 15.5 mc. crystal contreolled
80M 17.5 me. crystal ¢ontrolled
40 20.5 mc orystsl controlled
a2nMm &6-5 mec. VFO
15M 54.5 mec. crystel controlled
10K 12-10 mc. (VFO times 2}

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

Two teat prod Jacks are availabtle on top of the chassis for
measuring the dé and rf voltages at the grid (black] and
cathods (zreen).

RF DRIVER:

The AF Driver 8B&GG V14 is an ultralinear beam power amplifier
dealgned to furnish a large amcunt of class 4 power with low
distortion as compared to other tubes in the same plate
dissipation clasz {12 watts), This stage is neutralized by
means of a capacitive divider betwsen the plate of the tube,
the grid return circuit, and ground. A negative operating
bias of approximately 14 volts is obtained from a veltage
divider across the nagative 100 veolt dc supply. Flugin
Broadband rf couplers apre used in the plate circuit.

In the Standby positicn, negative 100 weolts de 1s used to
bias the contrel grid toc cutoffl,

Two test prod jacks are avallable on the top of the chassias
for measuring the de and rf voltages at the grid {orange}

or the dc cathods (yellow)} current. The dc voltage drop
across a 10 chm bypassed cathode resistor can be used to
determine the esthode current. I # £/10, therefore .40
voltz would indicate 40 mlillizmperss of cathode current,estoe.

RF POWER AMFLIFIER:

Twa ultra linear 8550 beam power tubes, Y15 and V18, ars
connected in parallel and furnish 100 watts of class ABL

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

the possibility aof parasitic oscillatlen, 15 ohm carben
resliztors ars uzad In serles with esch pgrid, and parasitie
suppressors are used in series with each plate. The
broadband 8550 plate couplers are plugin. A negative
cperating bias of agproximately 39 volis 1s cbtained from &
voltage dlvider across the negative 100 volt de Sureiy.

%hen the screen curreat becomes excessive due to a gerious
mismatch in the output load circuit, rssulting from high
SWH, an open or snorted antenna circult, the contacts of the
relay will intermittently apply unegative 120 voltz blocking
blas ta the 8550's., At this time the neon HISMATCHE indicator
will light and the relay will provide an audible alarm.

laov
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In the Standby position, negstive 100 valts is used to biag
the centrel grids to cutelfs. A white test orod jack iz
avallable on %op of the chassis for messurlng the dc and rr
voltages appearing at tie control grids. The voltage drop
across a csthode resistance of % onm {two 1 ohin resistors
in parallel} 1s .used for cperating the WATTS INFUT scale on
the meter. An adjustable rhecostat labeled WATTS T is uses
Tfor meter czlibration,

NEUTRALIZING THE FOWER AMPLIFIZH:

GAUIION: DANGEROUS HIGH VOLTAGEZS are present on the band-
switch, c¢oils snd other comporents underneath the chassisz,
83 well as the bleeder resistors in the 6550 compartment.
Use extreme cautlion when working near sxposed wiring.

Should re-neutralization be recuired, turn the POWER OFF
and allow the fllter capacltors to discharge. Remove the
small 4 prong Amphenol plug located underneatih the chassls
on the vertlcal shield beiween the 6550 plate coils snd the
low level rf section.

A sensitive rf Indiceting cdevice, such as a byoassed D-1
mllliemmeter in series with & diode should be ccocnnected 1in
seriesz with the center conductor of the 80239 »f outiut
receptacle and ground.

With the FUNCTION switch on MANGAL, the BAND switch on 1G
meters and the EMISSION swltch on CW {with full carrier
inserted) adjust the §550 NEUT capecitor for minimum rf
ocutput. Be sure the Amphencl plug is removed, otherwise
the meter will become damaged.

ATter neutralization, turn the POWER OFF, allow the £ilter
capdacl tors te diseharge, and insert the plug into the socket
egain. Be sure to remove the meter from the cutput clrcult
and connect the load circult before applying power again.

RF AWPS SAMPLING CIRCUIT:

The voltage drop across a resisztance of 1.25 ohme {eight 10
chm resistors in parallel} in series with the cutput ccaxial
cable is rectified, fi1ltered and applied to the meter to
read rf AMFS. An adjustable rieostat labeled AWPS GUT is
used to calibrate thia meter scele.

100V
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8 MC;, AMPFEIPTEHZ

V21A. the triode section of & 6178 is used as sn 8 me RF
amplirier, and the cutput is demodulated by =z germanium
dicde to fwrnish a horizontal sweep audico voltage for the
oscllloscope. The output (mpedance of the EBalanced
Modulater is approximately S0 oluns, and at this 1lmpedance
the rf veltage is quite low, about 0.1 volt. To cbtain a
higher rf wvoltage, comnection is made to the control grid
of the First Mixer, where the 50 ohm cutput of the Balanced
Modula tor has been tranaformed to a higher Impedance.

HCRIZONTAL AMFLIFIER:

VelE, the pentode section of a 6U8 amplifiss the cutput of
the B me. demodualator, which is applled to tha horizontal
plates of the oscillascope. The SCOPE WIDTH potentiometer,
cennected in the conrtrel grid elrcuit, is loeated at the
rear of the low level rf chassis and 15 use€ to cbtain the
desired pattern wilidth.

2 INCH ECHITORING OSCILLOSCOPE:

The 2 inex cathode rey tube VEZ2 provides a wvisual checi of
the lineerity of all stages from the Balanced Moduletor to
the rf cutput rzceptacle.

The rf cutput of the Belanced Medulator is demodulated,
amplified angé applied to the horizontal plates of the cathode
ray tube. The rf output from the 855C Power Amplifler 1=
capacitively coupled to the wvertlcal plates, A trapezold
pattern will be displayed in all speech positions except PM,
vthere only a veritical llane 13 furnished,

In the Standgby position, negotive 100 wolte iz applied to

¢l (intensity grid; tc remove the pattern “rom the screed.

CALIYBRATE LEVEL CIRCUIT:

When the Calibrave switch i3 in either VOICE or CakAIEH
soaition, the CALTOrATE LEVEL notentiomeker will wvarT the

loeking bias frem negative 70 volts down to zers, to rrovidas
a signal in the recelver for frequency spotting,

VOICE calibration allows yeu to "talk yourself on fraqueycy’
on 35B and bSE by aleowly tuning the VFC until your vaole-
spunds natursl in the recelver. When the CALIZRATE switeh
is in the VOICE positilon, speech wlll not energlize the

VOX relay. '
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In CAERIEH calibrate, only the modulstor szystem 1s dlasblsd

and a2 smaell {ixed posltlve blas is
Modulator B to furnish calibrating
the type cf emiszsion. Spesch will
When the relay is energized, relay
{ground) will open and restore the
modulator system, while contacts 7
close and remove thie pasitive bims

applisd te Balanced
cerrier regardless of
energlze the VOX relay.
contacts & and 7
speecH to the audio
{ground) and 8 will
Trom Balanced Modulator

B to restore the t¢riginal carrier suppression. If the
Calibrate switch is left in ths CAMRIEA position, the
callbrate carrier wlll not appear in the output while
transmltting suppressed carrier types of emission.

100V
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TUBR COMFLIMENT:

v

Vig ggg (T) VOX Amplirier

/18 . 508 {F) ficrophone Freamplifier

Y2E 1 1PATY & dmelition

by 3 LT Al Amplifier

vos ¥ 1 FOX Amplifier

yos 3 oy 7 Helay Control

yan sus . E%g gnﬁirseﬂiimiter

b aflex plifiler for Limiter

N g§é5 () ggx aend QT Hectiflsr fndteacor

e sus '3 Ampléfier (AF Filter)

vez , euw AF Amplifiler {AF Fllter)

yoa % e Audio Phase Inverter

yes 12AT7 AEdio Phase Inverter

oA £ v %r Amplifier

vos £ T AF Amplifler

VB i 12477 &E o trien

V104 3 12BH? %i Mon e ton

vioa % 12887 A4F Modulator {Cathe Follower)

vios 12n - A:MModulator {Cath. Follower)}

e o {;j 8 ‘C Reactance Tubke

M- o B‘ﬂc Cryatal Oscillator

a2 s First Mixer

vis g §Eccnd i xer

V15 6550 AP Power

ey 8550 nf fowep Lmplifier

yas oo - Ei Fower Amplifler

Vi sus 1;} VEQ Oscillateor 6«5 MC

v sve . {P} VFO Oscilletor 6-5 MC

yis, sc58 . VFO Amplifier 6-5 MC

yisa SELS EP% H.F, Crystal Oscillater

viss SEAS (= Null Amplifier {Carrier)

vaoa SEAS (1) Miter Rectifler {Line Valtage)

2B SEA z VFQ Buffer = Doubler

vZ1L sus {(T) 8 MC amplifier

val sus (P} Berlzomtal amplifier

vez 2er1 Cathode Hay Oscllloscopey 2"

yes SUGE Qow‘Voltage Regtifler

ves SAU4G5E Elgn Voltage Rectifler

ves Se7 T | High Voltage Rectifier
Yoltage HRegulator
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SECTION VILIL
NATNTENANCE AND REPALR

CAUTION: DANGEROQUS HIGE: VOLTAMRES ARE PRESENT N THE SWITCHES, ETC.
EEHIND THE FRONT PANEL, UNERNEATH THE SAULGTA SOCKRTS, ON GE LARGE
RESISTORS IN TE 6550 SHIFLD COMPARTMENT, AS WELL AS COMPONENTS GNIRR-
NEATH THE CHASSIS. USE EXYREME CAUTION WHEN WORKING ANTWHERE ON THIS
EQUIFMENT WHEN THE PQVER IS O,

LGT LEVEL, BRQALSAND RF CIRCULTS:

Most of the low level RF circuits are broad-bandad and aligned with an
RF smoep generator and oscillescope a2t the faetory. IO NOT FEAK OR
ADJUST THESE CIRCUITS WIMHOUT THE FROPER TEST EQUIPMENT. Detziled |
alignwent instructions are availsble upon special request. Please
submit a list of teut eguipment you have availahle.

These broadband eircuits include the Buffer-Doubler, Driver, Second
Hixer, and First Mixer (except 19.5 me for 20 meters and 39.7 me for
10 meters which are normslly slichtly detuned to equalise their gain
With raspect to other bands), The high frequency XTAL OSC slugs may
be adfusted for maximum cutout, then frequency calibration., Correset
calibration will cccur near maxdmm cutput. The O MC SB GEN. TO MIIER
may alse bte peaked; it is normally detuned at the factory so that when
the QUIFUT control is set at 3 ofclock, the final amplifier will be
driven to 160 waits input, with a 52 chm non-inductive load,

FEMOVING THE PLUG-IN AUDTO LIMITER, PLUG=-IN AUIIO FILTER, OR RELAY COVER:

Press the latching clarp down about 1/8 inch (compressing the rubber)
at the end near the VOX RELAY cover, then away from the shield until
the hook is disengzgzed from the siat.

REMCVING THE PS-2:

Remeve the Phiiiips hzzd screw from the bracket on the ehassis loeated
between the P5-2 and the power transformer.

FAN MOUCH MATHTIGIANCE:

Inspect fans for oil hole or oil wigk. This type of fan motor sheould
be lubricated periodically with a few drops of Light machine oil to
prevent them from bacoming neisy,

REPLACING IEFECTIVE SECTICNS IN THE BANTSWITCH:

Bandsmitch ssctions may be changed without diszzsembling iy of the
adjacent sections. Obtain two rods 1/8" diameter about 15" long, In
an emargency, the straight ssctions of wire coat hangers may bte used,

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

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

3. Remove the four screwsg that fasten the rectangular bandsmitch
meunting plate to the front of the chanssia.
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4+ At the rear of the switch, remove the two 5-40 nuts and lock-
washera.

3. Insert the two 1/8" diameter reds through the holes inm the rear
of the chassis and use them to push tha twe long 5—40 band-
switeh frame screws out towards the front panel. TUse agual
pressure on both rods. This will push the mounting plate,
indexing assembly and shaft out through the opening in the
front panel. Push the rods just beyond the defective wafer,
then bacik slightly until the wafer can bs removed.

6. When pushing the plate and Indexing assambly back in, be aurs
that the grounding spring engages the shaft at the shield
between the low level rf section and the output coils.

AEIOVING THE VEo:
l. Remove the 100V from the cabinet. Lay the 100V on 1ts left side.

2. Using a zecrew drivary, carefully remove the VEO power plug
{6 prong} froem the A7 chasgis.

<. Remove the VFO AT output (white ceoax) zhone plug From the
extension receptacle. This recertacls is taped to the wiring
Lherness.

4. Loosen the two screw driver.slot set screws whilich are leoccated
inside the largs cial hub, on the rear of the LO0KC disl scala.
DC NOT LOOSZN THZ TW0 ALLEN EEAD SET SCKSWs LOCATED OF TS
 Z/4" DIAMETER SHLFT.

5. Pull the entire tuning knob gzdembly out of the front panel
houzaing.

6. Remove the four Phillips Head screws which hold the four aquare
VFO mounting posts te the front panel,

7. Remove the ball-chain’ from the spreoeket on the right slide of
the drum dial.

8. 81ide & large plece of newspaper between the rear of the panel
and the calibrateda dlse and drum 2ials. This will crevent
Seraiching the diala.

2, Pressz the lowar portion of the clear IiduecisrT scale flet
against the panel, to enable the lower two aguare posts to
clear the {lduclary secale while "rocking" the VFQ out of the
top of the 100V,

Wnen Iinstalling the VFPQ again, be sure to wuse newspaper sgainat
the back of the penel, .
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VFO RECALIERATION:

then necessary, the VFC can be recalibratad right at the
eperating position., With the double contversicn system used,
the VFQ ls at 6 megacycles for the low freguency end of the
bend and & megacTeles for <he high freguency end of the hand,

Using the 80 meter band (3.5 to 4.5 MG) 85 an example, we find
tnat:

FIRKST CCNV.RESIOQW:

B,000 MC Master generstor frequency
plua__ €.C00 MC VX0 freguency
14,000 MC conversion frequensy

SECIND CONVERSION:

) 17.500 MC Second conversion crystal
minus _14.000 MC Pirst conversion frequensy
S5.800 MC Qutput freguency (second conversion)

and
FIRGT CCHVERSIQN:

E.000 MC Master generetor Ifrequency
plus__ 5.000 MC VFQ freguency
~2.,3000 MC First ecnversion Irequency

SECOND CONVLRSION:

17.500 KMC Second econversion crystal
minus S.000 MC First conversion fraquency
%£.500 MC Qutput frequency {second cenversion)

It la suzgested thzt the VFo freguency be checked against WY
&t & megacyecies with the red peinter at the last .1 Ll
integral marking at the high ireaquency end of the scals and
the kilocyele scale at @. RF output can be obtained at the
"WFC OUT" j=eir on rear apren,

Eemove the plug button neerest to the front vanel.

Allow at lesst 5 minutes for the unit to warm up. Adjuat the
center screw (second one] for zeroc beat with WYV op &
secondary standard. The left screw (first one) 1z for 4950 KC.
Refer toc the 100V TOP VIZW drawing.

At this time it is advisable to cheek the conversion crystal
accuracy by listening to the output fregquencies at 4.5, 7.5,
14.5, 21.5 and 29.7 MC and correcting the conversion
crystals If neceassary.
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Adjust CX1 at 29.7 MC
CA2 &t 21.5 MC

CA3 at 14.5 &G
Clt 8% 7.5 MC
CX5 at 4.5 MC
CA6 at 2.5 MC

Cn ali bands excent 10 meters tns VFO can be corrzcted every
S50 kilocycles if & $0 AC stoandard is avallable, If anly a

100 K2 standard is gvailagle, the ¥YF0 can be corrected at sach
100 RC integral by adjusting the odd serews {(3rd, S5th, 7th,
etc.}, which appear in the siottegd opaning.

DETERMINING THE PROPEZ CRY3TAL FOR CRYSTAL CONTHOLLED OFZRATION:

Front Panel Grystal = Ll.3-Fo

X2 = Cenversion Crrystal MC
B8 2 Master Internal Cenarastor Freguenecy in MC
Fo = Output Frequency tn ¥C

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

Front Panel Crystal = {Il-3.Fo
2

CONVEHSION CRYSTAL FRSLUENCIZES:

X1 47,7 MC for 28.7 to 25.7 MC
X2 34,5 MC for 20.5 to 21.5 MO
X3 27.5 MC for 13.5 to 14.5 MC
&4 20,5 MC for 6.5 to 7.5 4o
XS 17.5 MC for 3.5 to 4.5 MO
KB 15:5 MC for 1.5 to 2.5 4C
X7 EXTERIAL CRYSTAL
X5 2.000 MC MASITER CECTIZATOR

Cryztal holdera feor the 130V must be t¥ype HC+6, with ,003
diemeler pins for FI-243 sockat. IF larger holders are used,
the canel deoocr will nci clesa.

v

ADJOSTING TrE TENIION ON TiHT 2LaMETARY DRIVE:

Remove the VFO fine tuning knob uzing the Allen Wronch that ig
supplied in the acgessory bag, Tighten the thras scrsws
uriforsly, & small amount each time until the desirog tenzlan
1ls obtainead,
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Tn order %o refuee ITrictieun in the VI0Q mechanism, the
rollowing parts ars casted wish Dew-Carning #35 Leavy
fonsictency 0w temporstuore gilicone preass i

1. Thnresds of the £-20 }ead screw shaft

2. Top of the round Z/38" .diameter stainless stesl Fost

2. Enttom of the Z-LH€ correctling serews
These parts ars accessible by romoving the btottom cover of the
VFO, after rsmoving the VFU [rom the panel.

100V -
8/5/5¢
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SINZELND ESUPFRESSION ADJUSTHERT:

Before procesding with the single sideband ad justmeria, it 1ias
recommended that the cp2racor fsmiliarize himself with the
fliustrations of th2 oscilloscope patterns snown in this
manual. The ultimate objective In the single sideband
alignment {3 o obtaln a pattern contalning & minimum amount
of ripple when & pure sine wave is applled to the AF INyUT
jack. These adjustments should preferably be made et less
than full output, %o prevent amplifier overloading which
might "wipe cff"™ the small amount af modulaticn ripple,

A low Cistortion auvdic oscillator having less than 0.3%
distortion should be used a% a Irequency snywhere between
1000 apnd 1500 cycles, and the level to the AF IN jack should
be less than 1 volt. When the audio oseillator has distortion
in excess of 0.3% thsse dlstortlon products will appesar ss
ripple in the output waveform and can not be balanced out by
the adjustment=. If this is the case, the only alternctive
i3 to adjust for an egual amount of ripple in each sideband.
Distortion in the speech amplifier caused by overloading or

a defective tube can also produce & similar ripple. Whenever
the Ceniral Zlectronics iki-2 Nodulation Anglyzer is usmed as

a8 gource for the audie frecaency tone be sure to adjust the
Feedbaca potenticmster, hR37. to the point whare oscillation
1= just zustalined n orfer tc keep the distorticn g a
minimuiz.

The folleowing four adjustments debermine the sideband
suppressicn: the AF RATIC potenticmeter, the AF 34L
potentiometer, and thes two 3 me ®F phase shift coils. Note:
If the & me., crystzl eosciliater plate coil is detuned, cr the
vacllilsatar oMiput low for any other reascn, ripple will
appear on the paitern. Belore mawing the adjustments, be
sure tnat the EMISSICN switch is in either the USB or LSE
position, and the KF FIWEHX JUTFUT control 18 st maxdmum.

With the EWIZSION swiich ir the JULL posltion, adjust the
carrier halance potenticmeters for minimum zarriap ocoutput as
indicated on the meter. Advance the S£EECH LEVEL control
untly ebout two thirds meximum cutput is obtained on the
ozcillescope. AU no tipe should tite speech araclifier be
driven to the point where the Audio Limiter is operating. If
& noticeable emount of ripple is present in the oscllloscopa,
Ty sajfusting the AF RATIC and AF BAL potentiometers Cirst.

100V
£/5/55
Printead in U3A Page 39



The most satlsractory meshod of adiustment Is te laave the
EATLZISN zwited in nhz sifeband sosition which indleabes tia

4

lergedt amount of vigple, <hen zlowily wurn the AR
adiustwants until the pmeunt of ripple 1s reducsd to half
the ori valuz. Im cuiler wercss, try "splitiiags the
dirference" each time an acinstment is mede and then switen
to the opposizs sidesz=nd and try, LI wossibie, to reduce the
ripgle agein. During tie 2djustment procass 1T will Le

It will e found that tas ripple is ietely eliminated
at cne time while &adjuztlineg one sicdeban the other sidepand
will Decome worse,

s=ib
oCEs
necessary to switel sicensads sseveral Times., In TEANY cafes
cOmD
d

I adesuats suppressicn can not be obtalnad by varying these
two potentiometers, it will be necessary to adjust the &F
phass shiZt, Each time AF Dhaue shift gdjustments are mads,
it willil be necessary ©o resnlsznce the caprrier oy setting

The ZMIZEICH switeh to the JULL ,oa*u_on (which also
automatically removes the audio siznal) and adjust the
CARATER -‘.’:l_-_iﬂli(‘u conTro

iz [or minimum. Be sure to switch
siasbanas Ireguently durin: ths aliznment nrocadure,

-

SILEZALD SUTPRRESICN ADJUSTHRED WITHOUT 4B USE oF 4 SC0sF:

235 itl2 o 3adjust the siceband
nozuils escilistor snd & reasier.
wlih low gistertion should be us=d,
' cycla=.
The reczlving antenna £hould e premoved, the 370 turned OFF
and the AVC CN. Tune in the signsl In the recefver.

On the 100V, the Speect Level cenctrol sheould Bbe Fept vell
below the point wha=z the nudio 1imiter begins tao operate

and the Carriew Balance controls adjusied Por MININUM carrier
at all times.

HememSel that withk sire wave input, a pure $33 signal haz
X0 sedulation oipple snd resemules a CJ corrier, with the
PUNCTLON switeh en I82 cor US2 zziust the AF BAL and AF

RaTIC poten=icieters for MININUN modulaticon in the recelver.
iiinimum modulation correspands Lo maxXimim glidabsng
suppression., During adjastmen:, switch sidebands freguently
tc Zee that the suppresaicn in Loth sidebands is improving,
If it 15 ascesszary to =djust the B nc. AP phaﬂe shirf
clrcults, bLe sure to balanse aub the ecarrisr after Eﬂcﬁ
adjustment. Audls or i unbalsnce will provide a 2000 cycle
tine. while cairrler will result in a 1000 ¢ycle tone. LF
mey not be pessible to eliminste the modulation entirely dus
¢ the distorticn in the average audioc osecilllater,

100V
5/5/59
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CENMTRAL ELLECTRCONICS 100V VOX RELAY

'C.lHICAGO_ [, 23 E-13-54
RELAY  SHOWN ENERGCIZED
(TR AMIZMIT)

CONTACTS T
2 and 3 In series with speaker

volce coil, Closed in

receive,
b and 5 Grounds -100V I blocking @

O bies in trensmit.

O

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

CONTALTS

! it
— & - T and B Tn transmit, removes CW &
2 g O3 CALTBRATE carrier. ? = ‘—5’ =
= =
="' 10,11,12 To 1, L and 3 respectively _
B r H —
S s I | 2 on ITNTERNWAL RELAY socket o
. — on rear of chassis,
i
SOTTOM VIiEW TOR YWIEW

REL AY DIAGF AR

Y7

Thad mtpd 4 TTOR

A W Tu
j I o o+l
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CENTRAL ELECTRONICS P217 T35

IQOV LIMITER BATTERY MAMINTENANCE

A

" — BATTERIES
\ ) MALLORY TYPE
4 S8 4CO R
E[”i o OBSERVE POLARITY
O WHEN RMAKING
REPLACEMENT

- + DIQDES

The normel life exmectancy of the mercury hatteries ic
several years, and will be equal to thelir "shelf life”,

Tue o the eiveuit arrangement, the batterfes ~rill charme vhen
the limiter operates. Yhen their internal resistance Lecomes
too aieh, the output of the 1'miter will rise annreciably and
the RF stages may "flat top" with speech,

If a germanium diode develops lealans, tie auwlilo gain will
be reduced considerabily, sinee this will cause the inverse
Tecdback to he anplied et all speech levels inguean of the
hipher levels only.

100V

7/15/59 '
Printed in USA y?



100V SIDEBRAMND ALIGNMENT

TLECTRONICS

CENTRAL

a I40ISOTNDSO
ﬂ HJOMNE €
|
+
.
o O 0
@ 0O o O
nl
LN
o o
e o)

NOILHO LS 2680
NYHL IHOWM LON
$37T0AD 00GI1 OL Q001

HOLY 11D$0 o_o:{/

NOILDANNCD ANNQOHT 34025 oL

QO

CHICAGO, ILL.

P—r—

25 2o

\

SLT0A ZE L Low o,n\
aveo dnv

(AHYSSIDIN
NIHM ' HOLIDYEYD ONITEN0D
HONOEMLYSILY g v 2iLdda OL

—_

N

L T
DO

A0

L=y

L.

rr
L) .y

'10P

L/j23/59
Frinted in USA

100V

*



CENTRAL ELECTRONICS
CHICAGO
P213A

SIDEBAND SUPPRESSICN
CHART

A low distertion audlo cscilletor and an external
casilloscope are required to obtain these patterns.
CAUTION: When making these mideband auppression

testa, be aurs toc remove

the plugin Audioc Limiter

module and replace it with a Jumper from terminal
2 to terminal 6 of the socket instead., Audio harmonics

genarated by the limiter

wlll appear as ripple on

the pattern, and furnish an invalld display of the
trus sideband auppression.,

83 B slgnel, tone Input,
spproximately S0 db., or
lator distortion 0.3%

Seme as above, Sideband
or audio tast cacllilstor

Same as above. Sldeband
or audlo tast oscillator

Seme a3z above., Sldabsnd
or audlo test ozclllator

10QV = 5-25=59

Revw,.

10=15=-59

Printad in USA

sldeband suppression
audic teat oszell-

suppressicn 40 db.,
distortion 1%

wﬂm
PV W W VLN
sauppression 30 db.,
distartion 3%
P VoW NN NN
AN NANN

suppraaaicn 20 db., -
distortion 10%
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PROCEDURE TC MCDIFY MCDEL 100V
FOR IMPRCVED SUPPRESSICYH OF ITWANTED MIXER PRCDUCTS

There ars basically three categories of 1COV!s--thooe without rheostats in
the mixer clrsuits froo cerial 1 through LUB: thoce with mixer rheostatz frono
serial L49 through 862; and all unitc frazs cerial 863 and up that have cixer
rheostatz end ioproved mixer circuits,

Some units below ihB have had rmixer rheostats dnstalled at the factory: how-
ever, they nay stiil reguire nixer circult revisicn. These cen be ldentifisd
by the shaft of & rheostat protruding fren the right side of the chassis below
the firct mixer plug-in coil unit, Units below serial 863, staoped with the
letter "V" following the serisl nurber, have all the mixer changes,

Detailed Procedure for Units with Serial Murbers between 1 and 4B {without
theoatzats)

Al, Bemove chassis from cabinet,

A2, Repove bottort plate, At the socket of the 12BY7 first nixer V12,
recove BTK 1/2 watt resistor R4E5SS fron pin 38 to ground (not in
sore early models),

A3, Chansze RuLS frem W7K to 10K between pin #8 of V12 and pin #8 of 1S
pin plug-in first mixer ccil socket,

Ak, Remove RLLT, a 330 ok 1/2 watt recister and irstall a 100 ohm, &
LOC5 eapacitor, and fhe miniature 3000 ohm rheostat in plecs of 1it.
{Eee circuit sketeh}. The rheostat should be mounted with heavy
wire leesds end peslticned so that it Doy be adjusted froa the botton,
If desired, koles moy be drilled iz the botton plate to facilitate
ad Justrenh,

AS. At the socket of the 12BI7 second mixer V13, drili 3/8" hole 1z alde
of echassic (5" beck froo the front panel and 1/2" from the bottom
o2 the chassis), end mount a 1CCK potenticmeter,

A6, Install & 27K 1/2 weti resistor (R4354) from sereen (pin #3) to one
end of the 1OCK potentiometer,

&7, Grouad the center srm of bhe ICIY potentlsonstor,

AB, Remove 330 ohn at Junetlon of 10C obo and .COS capacitor and inctall
a 250 obhn rheostat, Coonect the Theosotat hetweesn junction of 100
ohnn end Q05 %o ground, iHotel Caze 1o one side of rheostat.

Chanaes Required for 100Vta from Sedfal Lio throush 862 that do net have 2he
Ietter "V Stoprped after the Namber.

-1y

At R447B, the 250 ohn rhecstet {with 330 ckm 4n serics) located directly
underncath the 2AT1 tube, next to the crysiala:

Bl. Cut the 330 cho resistor at the Junction of the 100 ghm resister
and ,005 caracitor.

CEMNTRAL EIECTRUNICS, TIICCRFORATED
February 1861
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Page 2

B2, "tk a heavy cultlng plicrc, cut or break off the old 290 ohm rhecstat,
Iriuing ouwt the rivoets i1s not rzrommended, sincé the beodswitch is
Cireguly boneailb and ceowad escily beceos danaged,

B3i. Remove the old 2/i" lonerth of insvlated sleeving freg the old rheostat
gnd 5ijde it on toe terminel of the 3000 ol unit,

B4. Soider a £" insulated lemd to the lug on the new 3000 ohr rheostat,

E5. Incert the 2" pizce of wire thrcugh the top of the chassis, and solder
the sheostat fleppes to the chascis,

B6. Soldér the end ~f the 2" wire to the jfimetion of the 100 oha resiztor
and ,005 capecitcr,

B7. Remove R445 and RLUSEB (both BTK 1/2 veti) on pin #8 of V12, first

b W ol [

E8, Reviace GhlS wwith 10K /2 wast freo pin $8 of V12 first oixer tube to
tin #3 ef farst cixer piug-Tu coil sockot.

HEAEREEL

AdJustine the Mixer Rhcccints (RL24, RiL)s and REYTD)

In crder to refuce the cxire tezt productc ino the 120V ouiput o sn absoluke
cvinioun, a rhecstat (R35TB) is uced In teor cathode cirecult of the Tirst niver
tube, A oereen rReosio® (RLYCA) and enthode rreostat (R436) ere used in the
second nixer sube. These rheostets arc adjucted to pirdoize urnwented fre-
quencles,

Physical locctfon of rhscsiats on undis sorial #%3 and below:

First uixer cathode (R4LTL) - Underneath the first miver tube, V12,
Seceond mixer cathede (TL3G) - Underneeth the second mixer tube, V13,

Second wiwar screon (RLOA) - On ke richt sidée of the chacois nesr the
Trent panel, Just ghove the nounting
brzezet Jor the rukoer fuet,

CEITTAL ELECTRONICS, ZHCCRPCRATID

February 1961 5’6
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Fhysical locaticn on unmits serial 7hh9 and zbeve: w247,
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Use a 150 watt lamp lozd con the 100V, with sbout 150 to 175 watts (7 inrut on
the L0 meter band. Remove the anterma frew tie zeceivay. Well shieldad
receivers may reguire a shord piece of wirs, a fz- inches long, t¢ obtain
suflicient signal piczkup frum the 100V, Trr tn a’just the pickun so the signal
reads fiear full scale on the “S" metar, EKso 9FQ off, the AVC on, and the
EF gain an fuil. Adjust audio to comlfortsbls 15 ing level,

Tune the 100V VFD to 7700 K9, Tuze the receiver tn T320 ¥C, to ccincide with
Loe spuricus signal. Adjust the first mixer (ELL73) cathoce rheoscat for
mirimum "SY meter readinz, MHaks stire conzrol ge2s through a neil. lHow tune
the 00V VFS to& 75 KC and the recoiver %o 7040 E7 to coincide wi%h the
sgurions signal. Adiust FL36 and BLLTA for minicem "3" petep reaging, Varring
either of thess conircls will wsually affeet the other; so it will te necessary
to keep adjisting them alfernately undil a minizum is cbtainad, Ze sure that
thee2 adjusiments do not reduce the powsr input cere than o,

dete: Thesz null points on the "SY meter will nos necegsarily be goro, due to
varying charzetaristics of each manufactireris "$" poter circuit, If you check
your ¥3" meter with a laberatery stasdard sigrzl generaser, the leval of the
spuricus signat in question can be determired, provided the receiver iz clear

of 1ts own spuricus pickup responze.

It is recommended that these adjustments be checked wrnerever a mixer tube is
changnd,

—.ITHAT, JLECTRGNICE, THNCOR-CEATZD
Larch 1561
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INSTALLING THE MIXER RHIZOSTATS IN ThE 100V
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FARTIAL SCHEMATIC SHOWING CEZSIRED REVICE
CIRCUIT.
JANUAKY GG

CENTRAL ELECTRONICE, INCORPQRATED MZ329 5-8



sy
1007 ALTERNATE H,F. CRYSTAL QSCILIATOR CIRCUIT

To convert the originsl H.F. ecrystal oscillator eiroult to the new alternate
cirecult, the falicwing parts are required:

3 Capacitor esvawic disc (005 RMC Sob. Min,
L Gaysreltor eovocie disc b ozpfd 54 wpo "C”
1 Jhoie BT 027 nan,

1 Resistary cathen 10k 1/2 w 10%

1 Res=istor ruvbon 55 omm /2 w 10%
ST

Please return ths Sive origiasl crysials,

FRCCEDURE:
1. Remowe “bres ground wires matked "X". See wiring disgrem (V19a), and

12,

cut black leal "2' &5 shosm, Solder this black wire to the socket lug
of Ti2.

Remove graen wire cn Pir #7; removwe ground on Pln #3; alsc remove the
TS diocds. Cut IRis Adale 1pad ofT mext to +he sccket pin, so thet
the Bigilz 11 not e vserhasied wnon soldering later.

Connect green wire ard Thz gasks {.022 oh) to piafl and solder.,
add & 005 from Fia i 5o grownd lug of scoxet,

Remave THGS dfede from WaTer 7 by subting of Y next fto tle point oo the
Wafar,

Remove 100% rerister end (that goes to Wafer #7} and recoonmect to tie
point, spzre hsl: dla Uafer 45 Add the 10K resisior in parallel with
b ,005 cepeciter cmd theom reconect tEa dlode to tie point of Wafer #9,
Chserve polarity 25 LhoWn {1t is reverssd Irom original circuit).

Uarmeet fras end af 19% raststor and (0Q5 capeclitor combination to
cepter pin of socksi- Dy nctb ssléer,

Add a 005 capacitor to center pin of sacket, &older.

Free emd of .005 cepaciter conmesis o Wafer #7 tie poinmt { junction of
dicde and 2 - (30% reststaws). Solder,

Add sleeving to a wire and commect from gegter pin of socket to ground
lug of socket. Solder both ends.

Add the 56 obm and 4 mmfd capacitor in series frem the 20 meter erystal
cocket to Pin #1. Solder. Use sleeving, as showm, added to the homefd
capacitor and solder to Fin #1 [with blue wire},

Remove all origimai crystals in this pgroup of crystal scckets shdwn on
diagram acd install the five new crystals. Turn all erystal frequency
trigmers to 1/2 inch out. AdJust crystal coil corss to frequency and

maximum drive, ms Teed by VFO-Recelver combiration, Use trimmer Iif re-

gquired to exact zers beat, Adjust crystal oscillstor plate tuning cores

for weximm ilpput watts as well as freguency Zero beat, at the same
tize, but do oot have raximum power input as {let topping may oeecur,
and pesk resopance point would not te easlly dlscerpable, About 130
watts input will suffice, 2/29/60



WAFERS COUNTED FIROM FRDINT PAREL
TEP= TIE POINT= SPARE HOLE IN WAFER.
SOLID LINES=AL_TERNATE XTAL CIRCUIT
DASHED LINES = EXISTING CIRCUIT.
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MODEL 100V

ALTERNATE HF CRYSTAL OSCH_.LATOR CIRCUIT

S5ERIAL Mo 166 R UP

6U8
VIgA
B8l_
56 , 4
YEL — A 1 -~
i
I----.“\-
——
= - --
x4 \L\ 022 MH
005 100K > —fﬂﬂl
Tw ] =
THMR 10K
1 CENTER PIN
L L / il ON SOCKET
003

Y NG5

68K
205 SATAVACA
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Instructicons for Eliminating Hum ‘n Speaskers Connected to the 100V

On the diagram you wlll ind six numbers with the following
deslgnations;

{1) - terminal 15 of socket Ho. 1

{2) - terminal 11 of szocket Ho. 1

- terminal 2 of the REGEIVER OUTPUT chassis plug

- terminsl 2 of the SFEAKER VOICE COIL chaszsis soclket
shunt terminal of the FHUNE JACK

{3
(4
(S
{8) = tip terminal of the PHCNE JACK

M o Rt
1

{(wires to be cut cut of eircult are shown by dashed lines
and X's)

1) Disconnect the W-BK-Y wire conmnecting points (1) and (3)
at these poinis end insulste the ends. CAUTION: Take care not to
remove the W-BE-Y thet goes to eable plug pin 8.

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

_ 3) Disconnect the W-2K-BER wire connecting points {2) and (8§)
at these points and fnsuiste the ends.

4) Cbtain a length of W-BE~Y wire and an identical length of
W-EK-BR wire. Form these two wires into a 5ightly twisted pair.

5) Eegin the substitute wiring at the phone jaek by connecting
the W-BK-Y wire to point (5) and the W-BK-BR wire to point (8)
which.are the slnmt and tip ternminals respsctively.

6) Rut the wire cloae to the chassis between the two mlcrophone
Jacks and up to the speaker voice coll scocket.

7] Cut the W-BK-Y wire ONLY mt the speaksr volce coil socket
and unwind one turn from each cut end.

8) Connect the other end of the W-BE-Y wire which is atiached
to point {5) to point {4) which i2 Serminal 2 of the SPEAYSR VOICE
COIL sacket.

2) Connsct the other cut end of the W-BK-Y wire to point (3)
which is terminal 2 of the RECEIVER QUTPUT chassals plug.

10) Take up the slack in the W-BX-BR wire due to these opersations
by twisting in and running this twlsted stub close to the chassis
between the two Z2-prong Jenes plugs. Dress wires around choke to
socket #1l.

100V Speeker Circuit Change 6 2
5/3/60 Foge 1



il} Dress wires between choke and chassiz.

12) Solder the remaining end of the W-RX-¥ wire to point (1)
which 15 terminal 15 of socket No. 1. '

13) 3So0lder the remaining end of the W-BK-BR wire to point (2)
which is terminal 11 of socket No. 1.

14) Remove all slack from the wire crosasing the compartment,.

This completes the modification.

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



100V SPEAKER CIRCUIT CHANGEL
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TEN LUG TERMINAL STRIF ON ECTTOM
OF POWER SUPFLY CeoSS15, BRTWECHN
FILTER CHOME AND SACKS. !

IR
~ |1 L I00K
AL‘ "._. .! F 2 W
[ MO
100K | "q R
L
: bOTIEG K
r-f:,r"dl ] aw
150 F. | = ET
2W 1| A rﬁ
J 4 /rr\“C% ‘Higgg;:hﬂ BHK
{:1*#‘:‘ 1 10 WATT RESISTOR
M WITH SLEEVIN ON
NG LEADS.
} !
I_: | I |
Hj  S~————REMOVE R302,
@ K- 2W RESISTCR.

This change reduces carrier beounce {or flutter} when
transmltier is first keyed "on", which may be noticed
e anme uUunita. Thia aprlies te AM er SSR.

Fer units weleow serisl WAa. 266.

3/1E/e® TFevw. 3/22/60
Printed in J3A M232
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MODEL 100V

ALTERNATE HF CRYSTAL QOSCILLATOR CIRCUIT
SERIAL No. 168 & UP
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CENTRAL ELECTRONICS, INCORPORATED
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