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WARRANTY

o ankeian Sl e wllisesk'ebivnlll

In order to valicate your Warranty it las essentlal that
the Vlarranty Roeglstration card be fillled out and nailed within
one week after purchass. If no c¢ard is included in your unilt
please advise the factory immediately.

Central Electronics, Incorporated, warrants the parts
and tubes in its Ameteur Radlo products to be free from defects
in workmanshnlp and material arizing from normal lnatallation,
use and service, Its obligatlion under this warranty ls
limited to remedying the d=fect or replacing any such parts or
tubes in this product provided:

(1) Original consumer purchaser has completed and
returned to Central Electronics, Ine.,, promptly following hia
purchase, the registration card included in the lnstructlion
manual furnisned with this product.

{(2) Notice of the claimed defect ia submitted in writing
to Central Electronles, Incorporated, within six (6) months,
(except vacuum btubes which are limited to a period of ninety
{90) days) from the date of the original purchase.

(3) Upon recelpt of shipping instructions from Central
Electronics, Incorporated, the unlt las delivered by the original
consumer purchaser to Central Electronics, Incorporated, for
exemination with all transportetion expense prepaid. Central
Ele¢tronics, Incorperated, 1s not responsible for any ftrans-
portatlon expenss,

(4) The examinatlon dlscloses, in our judgment, that
this product 1a thus defectlve 1n accordance with our estab-
lished policles.

Any tube or part of & product approved for remedy or
exchange hereunder wlll be remedied or exchanged by Central
Electronics, Incorporated, without charge to the owner.

This werranty does not extend to any product which has
been subjected to mlsuse, neglect, accident, excesslve molature
or exposure, improper installation, or use in violatlon of
Instructlons furnished by us, nor to units which have been
repaired, rewired or altered outside of our factory without ouwr
written permission, nor to caass where the serial number thereof
has been removed, defaced or changed, nor to a product which
has had the serial number or name altered, defaced or removed.

2/24/61
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Centrel Electronles, Incorporated, assumes no liabllity
and shall not ba liable 1In any renpmect for fallure to perlform
or deley In partcerming its obligations with respect to the
aoove werranty if such fallwre or delay resuits, directly or
indirectly, from any preference, priority or allocation order
lasu2d by the Governmesnt, or bscauss of any other act of the
Gouvernment, or by war, conditions of war, inadequate transporta-
tion facilities, conditions of weathwr, acts of God, strilkes,
lockouts, Covornmental controls. or Central Electronltcs!
reasonaivle requlremsznts for manvlacturing purposes, or any
cause beyond 1ts control or oeccourring without its fault,
whether the samse kind or not.

Thils warranty is expressly in lleu of all other agree-
ments and warranties, expressed or implled, and Central
Electronica, Inccrpoirated, does not authorize any person to
asgime for 1t the obligations contained in this warranty, and
neither easumes nor authorizes sny represantative or other
perscon Lo sassume for 1t any other lishility in ccnnection with
such Central Electronles, Incorporated, product or parts or
tubes thercsof.

The warranty herein extends only to the original
consumer purchassr and ls not asslignable or transferrable,

o HIPPTITNG

ialninkeir- - 2l L

All shipments should be made in original factory cartons
or cratea, If these are not avallable the unitas should be
packed In a wooden bhox or a carton~within-a-~carton with plenty
of excelslor or simlilar shock absorbing material surrounding
the unit and between cartons.

Proper cartons end crates are available for sale in the
event suitable containers cannot be found.

CLAIM FOR DAMAGE IN SHIPMENT

The Instrument should e tested as soon as it is receilved.
Iff 1t fails to operate properly (in accordance with procedure
outlined in lnstruction book), a damage claim should be filed
with the carrier, A full report of damage should be glven to
the clalm agsnt, and a copy forwarded to us. We will then
edvise you of the disposition to be made of the equlpment and
arranga for repalr or replacement, Include information on
when and where purchesed, model number and serial number 1in all
correspondence with the factory. -
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200V EXCITER TRANSMITTER
SECTICN I
GENERAL DESCRIPTION

The 200V 1s a 100 watt output Broadband Exciter Transmitter
covering the amateur bands from 80 through 10 meters with self=-
contalned VFO and power supply.

It 18 avalleble in a well ventilated steel table model cabinet
finished in gray which may be removed for mounting in a standard
19 inch rack,

The self-contained A.C. power supply 13 designed for operation
from a single phase 115 volt A.C. 50 to 60 cycle power source
only. The power consumption is approximately 350 watts in
stendby position and 600 wattas with full carrier inserted.

SEVEN TYPES OF EMISSION:

It is capable of seven types of emission, as follows:

Selectable Single Sideband with Carrier
Selectable Single Sideband Suppressed Carrier

Double Sideband Suppressed Carrier

Double Sideband (AM? with Fre-~set Carrier

Phase Modulation with Adjustable Carrier

CW with four methods of keying, and with a Pre~set Carrier
. Level - .. o i

Frequency Shift Keying (FSK) with Adjustable Carriler

POWER CUTPUT ~ Plus or minus 1} db,

100 Watts Single Tone S8SB, CW

100 Watts PEP Double Sideband Suppressed Carrier
20 Watts AM

100 Watts PM or FSK, at BO% duty cycle

The flnal amplifier stage utilizes & pailr of 6550 tubes. The
6550 has a plate dissipation of 35 watts and is featured in high
power ultralinear high-fidelity applications at 100 watts output,.
The linearity is infinitely superior to the popular 6146,

The pair of tubes will deliver 100 watts (IEH) of single tone HRF
power, read on an ammeter into a 50 to 72 ohm load cn 10 meters,
before grid cwrrent flows, Two tone third order distortion
products are down in excess of 40 db.

200V
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ONLY ONE TUNING CONTROL -~ THE VFO3

All other circults are either fixed frequency or band pass,
using the Multiphase patented No Tuning Broadband Couplers. A
single knob band switch selects all bands and antennas with the
acceasory AS-100 switch.

BUILT IN PRECISION LINEAR VIO3:

The osacillator circuit is selfe-compensating for changes 1in tube
transconductance {U.S. Patent #2,867,728) caused by line voltage
fluctuationa or ageing. It 18 exceptionally rugged and permes~
bility tuned by & precision astainless steel lead screw mounted in
preloaded ball bearings, Frsqusncy 1& read directly in 1 kilo=
cycle increments in the circular "kilocycle' window., A sllidew~
rule Megacycle scals rotates with the bandawitch so only the band
in use appears in the window, Frequency is read directly wlthout
addition or computation with approximately 10 feet of band spread
on each 1 megacycle range. For maximum operating convenlence, a
two speed knob provides fast tuning at 100 kiloecycles per turn
arrd slow tuning at 5 kllocycles per turn,.

VFO frequency drift is less than 25 cycles in &ny 10 mimite period
after a five minute warm up.

The VFC 13 calibrated to zero beat accuracy every 50 kilocycles,
Celibration error does not accumulate {rom one end of the band to
the other. It can be recallibrated right at your operating
position without removal from the exclter.

DOYBLE HETERCODYNE CIRCUITj

The VFO covera § to 6 megacycles and iIs heterodyned against

crystal controlled oscillators or the master 8 megacycle slgnal,

28 determined by the bandswitch, to provide cutput on all bands.
With this method, the sideband generator operates at s flxed
crystal controlled frequency, thereforei rebalancing ls unnecessary
each time the band is changed,

For maximum stablility, all oscillators in the hetercodyne system
oscillate continuously and the plate coils for the high frequency
crystals are temperaturs compenaated,

Blocked grid keying ia used on the mixers and linear smplifiers
to provide clean kKeying.

200V
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FREQUENCY COVERAGE:

A 8ingle knob bandswitch changes Broadband Couplers (U.S. Patent
#2,864,060) in all stages. The 200V covers all of the 80, 40,
20, 15 and 10 meter bands with one switch position per band,
Power output is constant within 1 db. across the following bands:

80 meters - 3.5 to 4.5 megacycles
40 me ters - 0.5 to 7«0 megacycles
20 me ters -~ 13,5 to 14,5 megacycles
15 me ters - 20.5 to 21.5 megacycles
10 meters -~ 27,7 to 29.7 megacycles

There 1s a generous overlap beyond the Amateur bands for MARS,

CAP and commercial applications. The VFO has 50 kilocycles of
overtiravel at each end (100 KC above 25.6 MC) for which accuracy
end linearity are not guaranteed. External crystals In the 5 to 6
megacycle range may be used for freguency control,

A spare position is provided to permit installation of Brosdband
Coupliers for 160 meters (1750 to 2500 ke.) or any 1 megacycle
section of the spectrum not covered by the amateur bands such as
4500 ke, to 5500 kc., 5500 kco to 6500 kce, 7500 ke« to 8500 kc.,
etc. Note that these begin and end at .5 me. points ONLY. A

< mc. range is avallable from 25.6 to 27.6 megacycles. Operation
in the 50 to 54 mc. amateur band is not practical.

ONLY FOUR OPERATING CONTROLS:

FUNCTION SWITCH: Power OFF, Standby, VOX (Volce Controlled Break-
in), Voice Calibrate, CW-Calibrate, PTT (Push to Talk). and
Manugl.

BANDSWITCH: A single knob selects 80, 40, 20, 15 or 10 me teras,
with a spare position for special applicetions.

CALIBRATE LEVEL: Varies the calibrate output fto sult band con-
ditions or variaticns in installation, The VOICE calibrate
position allows you to "talk yourself on frequency." The CARRIER
callbrate posltion provides an unmodulated carrier for Zero
beating purposes.

200V
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EMISSION SELECTOK: (SIX POSITION)

- LSB Lower Sldeband with suppressed carrier

- USB Upper Sideband with suppressed carrier

~ AM  Double Sideband with pre-set carrier (DSBSC switch
for DSB)

- PM Phase Modulation with adjustable carrier

- W Four ways to key with pre-set carrier

- 3K Frequency Shift Keying for Teletype with adjustable
carrier

0 O

SET AND FORGET CONTROLS:

There are two magnetic doors on the front panel of the 200V,

They conceal seldom used controls, such as Speech lLevel, Voice
Control Trip Jevel, Anti~Trip Level, VOX Relay Release Time,
Carrier Null Controls A and B, Pre~set AM Carrier, Pre-~set CW

and PY Carrier, DSB3C Switch, Power Qutput, FSK Deviation, FSK
and CW Monitor Level, Xtal-VFO 3witch and External Xtal Frequency
Corrector.

MISMATCH INDICATCR:

Whenever the standing wave ratlo becomes excessive in the output
RF load circuit of the Exciter, the scrsen grid overcurrent relay
will add protective grid bias to the stage, operate the MISMATCH
INDICATOR and provicds an audible alarm caused by the relay chatter
untll mismateh is corrected or the set turned off. Normal

operatin%hscreen current 18 about 30 milliamperes for the two
tubes. en thia reaches ap,rozimately 65 ma,.,, the relay will
operate. |

There are some antennsa conditlions (shorts, opens, or certain
mismatches) that will not operate the relasy. Screen current will
only incresse when the plates cperate into a high impedance load.
In some portions of the band, ths broadband output couplers
become a low impedance and scresn current will not rise excesw
sively, even undsr external mismatched conditiocns. However, this
will not be harmful to the output tubes, -

LIMITER INDICATOR:

Provides a visual indication of the amount of speech clipping

in use. For normal operation, the Spesch level control should be
advanced to the point where the indicator flashes only occasion-
ally, which indicates approximately 3 db. of clipping. Under
adverse transmitting conditions, the Speech Level may be advanced
to the polnt where the bulb flashes rapidly or glows faintly
elmest continuously, which indicatea approximately 10 db, of
speech clipping. |

200V
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TWO INCH MONITORING OSCILLOSCOPE:

The internal oscilloscope continuously monitors linearlity of sll
stages from the Balanced Modulator t9 the RF output connector,
and also furnishes a positive indication of the percentage of
modulation on AM. It assures top performence while the unit is
on the air.

The Intensity and Focus controls are adjustable through the top
of the cablnet.

ADVANCED PHASING SSB GENERHATOR:

Central Electronics is once again years ahead of the field with
a new approach to S3B generation, ~ sparkling performance that
excoeds a filter with equal long term stabilityl No=tuning
Broadband technigues have even been applled to the balanced
modulator making it non-~critlcal. Carrier suppression 1s
completely stable in excess of 50 db. below maximum output,

A new Audio Phaseshift Network, the PS-2 is constructed wilth
heat cycled stable components with .1% accuracy. The PS-2

in combination with its associated clircults 1s capable of at
least 50 db of unwanted sideband suppression. To insure long
term audio amplitude balance, 35 db of lInverse feedback 1s
applied around the modulistor system. It 1ls possible to change
module tor tubes wlthout affecting the sideband suppression. The
RF phaseshift circuit 1s also a non~critical, low impedances,
wide band design to provide the ultimate in SSB suppression
end long term stabllity.

METER 3

The 1lluminated 2 inch rectangular meter Indicates the DC input
to the final amplifier stage. Fixed operating bias on the final
amplifler stage willl provide a resting plate dissipation 50 to
60 watts when no RF drive power is applied. The scale is

marked for proper input power for both AM and CW, The power
input for PFM and FSK should be the same as that used for CW,
When operating D3B or SSB with suppressed carrier, the meter
will not read much higher than about 100 watts with 3 db of
speech clipping.

A blas adjustment potentlometer is mounted on the right side of
the chassis to set the restlng plate current to the proper level
(50 to 60 watts) and will require adjustment only when tubes
age, or are changed,

200V
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When the speech ¢lipping is increased te about 10 db. the
average meter reading will be slightly higher, and 1t may be
necessary to retard the power output control slightly. The
meter should never be used as an indicator for suppressed types
of speech transmission due to the peak patterns. Only the
oscilloscope ocan indicate the voice peaks and should Dbe used for
apeech monitoring. The maximum meter reading with speech mey

be uvsed to determine the FCC final emplifier DC power Input
rating.

Ordinary 115 volt lamps can not bs used to determine power output
accurately when connected directly to the 50 ohm output, since
their inductive reactance will cause an appreclable srror,
especially at frequencles above 4 megacycles.

ZERO SETTING. A slotted-head screw located on the panel Just
baiow the TUNING knod can be used to set the hairliine on the

ilocysle scale to provide very accurate readings when get
ageinst & crystal standard.

200V
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SECTION II
INSTALLATION

The 200V l1s shlpped ready to connect and operate. If 1t has been
damaged during shipment, an insurance clasim should be flilied with
the carrier.

UNPACK ING

le Open the three wire latches on one corner of the case.
2« Remove the packing material and check carefully for
small packages.,

The crate should be retained for possildble future re-shipment.
Due to thie welght of ths egquipment, the use of cardboard contain~
ers 13 notv recommended.

POWER SOURCE:

The 200V is designed for use with 115 volt, 50 to 60 cyele A.C.
only. Power circult wiring should have #16 gauge minimum conduc-
tor slze to prevent loss of power and poor line regulation.

The A.C. line clircult by-pass capacitors are arranged so that
when the plug 1s inserted in one polarity, no shock will be
experienced when making contact between the chassis and any
ground object. Correct polarity may be determined by touching

a ground wire to the chassls and reversing the plug if

necessary, untll no sparking is observed.

CAUTION: Use a heavy, short ground connection to the 1/4 inch
stud on the resr of the chassis., The 200V, the recelver,
linear amplifier and linear amplifier power supply (if used)
should be bonded ftogether to prsclude the possibillty of
electrical shock due to a faulty component,

PHYSICAL LOCATION:

The 200V should bs loecated in such a positlon that strong drafts
from open windows or other Intermittent forced alr ventilating,
heating or cooling systems will not strike the unit directly.
Allow gufficient clearance on each side for normal ventilation,
Antenna tiners, end fed antennas or untuned and tuned antenna
feeders should not be pleced in close proximity to the 200V or
any of the external connections, particularly when a high power
linear amplifier is used, Avold placing of the antenna or
feeders In a pesition where any appreciable amount of RF is
coupled Lo the power wiring.

20QV
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MICROPHONE:

Microphones having a relatively flat or moderate rising
characteristlc should be used, Sufficient gain is available

in both the speech and VCX circuits for microphones having an
output as low as minus 55 db. Directional microphones are
preferred for proper VOX and QT operation. Expensive microphones
are not necessary, since the audio filter restricts the response.

ANTENNA ;

The 200V output circuit is designed for use with either 52 or 72
olm coaxial cable. Type RG 58U or RG 59U mavy be used for
reasonably short runs on the lower frequenciss. At 28 megacycles
the loss in ithese smaller cables 1s 2 to 3 db. per hundred feet
even when brard new, so RG 8U or RG 11U should be used.

The Broacdband output couplers in the 200V are designed to deliver
maximum undistorted power into unbalanced 50 to 72 ohm loads.

For best results, the SWR should not exceed 1.5 or 2 to 1., The
200V will work Into higher standing wave ratios; however, it is
to your advantage to provids the best possible match between the
antenna and the feed line, This will radiste the maximum amount
of signal, Antenna resctance cannot be tunsd out at the trans-
mitter even with a Pi network; 1t must be tuned out by adjusting
the antenna length.

1f the antenna impedancs is other than 50 to 72 ohms unbalanced,
8 balun or antenna tuner mist be used.

When individual antennas or final amplifiers are used on each
band, the accessory AS--100 antenna switeh is available for
installetion on the rear of the chagsis. It is linked
mechanically to the bandswiteh and sutomatically selects the
proper antenna or amplifier,

Either & coaxial relay, or any of the popular TR switches may be
used for switching thse antenna from thes transmitter to the
receivar, Recommended relays aré the Advance type CB/ 1C 2¢/
115 VAC or the Dow type DKC~GE~1l5Y. The internal relav in the
200V furnishes keyed 115 volts AC for antenna relay operatinn.
The auxilizry contacts on these relaeys nust also be connected

to the 200V as described in the Antenna Relay Connection Diagram.

200V
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SECTION III
CONTROLS

l. SET AND FORGET CONTROLS:

SPEECH LEVEL. Advence until the Limiter Indicator begins to
flagh. Dach dlvlision on the scale indicates 6 db,, approximately.

VOX TRIP IEVEL. Varies the sensitivity of the VOX clrcuit.
' Advance the control to the point where the first letter of
a spoken word operates the relay rellably.

ANTI-TRIP LEVEL. This control presvents loudspeaker signals from
tripplng the VOX relay. With a loud signal tuned in,
advance the control to the point where the relay will not
trip-

VOX RELAY RELEASE TIME, Varles the time constant of the relay
release. Adjust for desired time.

FSK DEVIATION. Adjusts the Frequency shift deviation from about
100 cycles to 900 cycles. This will remaln constant on any
band or frequency.

CARRIER NULL controls A and B. INITTAL ADJUSTMENT: Allow about
ten minutes for the 200V to warm up, then balance the
carrier for minimum., After about one hour of operation,
check the carrier suppresslon, and rebalance if necessary.
After two hours of operation, balance the carrier out for
the last time. After these adjustments, the ecarrier will
remain at 50 db. down, or better, The next time the 200V
is turned on from a cold start, the carrier suppression
ahould be 50 db. down within about 5 minutes and remain
below this level thereafter.

PRE-SET AM CARRIER POTENTIOQMETER AND DSBSC SWITCH. For AM,
adjust for 100 watts carrier input. For DSBSC (double
sideband suppressed carrier), turn completely counter-
clockwlse until switch operates. The switch inereases the
audio level to the balanced modulator 6 db. for proper
DSBSC modulation level. In the AM position, the switch
reduces the audio level 6 db. to allow for carrier insertion.

PRE-SET CW CARRIER., With the EMISSION SEIECTOR 1n the OW
position adjust for any value up to 175 watts input. Also
pre-sets PM carrler level. -
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POWER COUTPUT. Controls the leval of the 8 mc. master generating
system at the grid of the firat mixer. Varies the power
output of the exciter fron maximum down to about 10 watts
output for driving smplifiers that require less power.

XTAL-VFO SWITCH., For changing from internal VFQ to external
crystal conbrolled operation. Use crystals in the rangs
of 4950 to 6050 KC.

EXTERNAL XTAL CORRECTOR. Provides frequency adjustment for the
sxternal 4950 to 6050 KC crystal to obtain exact calibraetion.

EXTERNAL XTAL. For external 4950 to 6050 KC c¢rystals.

CW AND FCK MONITOR LEVEL. Adjusts ths recelver output level in
the paones or speaker in the CW VOX, CW MAN, CW PTT and F3K
poaitions for monitoring purposes.

€. CONTROLS ON TCP OF THE CHASSIS:

AF RATIO pouentlometer. Balences the AF input voltages to the
PS-2 2ualo phase shift network. Controls sideband
suppresgion., See chapcer on Sldeband Suppression adjustment.

AF BAL. potentiomster. Fguallzes the output of the AF modulator
tubesg. Controls sldeband suprression. See chapter on
Sldeband Suppression adjustmsnt,

ADJ. LTM. IND. potentlometsr. Lonatad on top of AUDIO LIMITER.
Determines the lsvel at whicsh the LIMITER indicator operates.
With the Speech Lavel turnad off, turn the control
S LOWUILY clockvise until the neon indicator starts to
glow. Now turn the control slewly counterclockwlse until
the Indicator becomes extinguishsd. This control edjusts
the gensitivity of the indicateor circult only, but has no
effect on tite operation of the limiter 1tself.

HUM BAL potentiomater, Adjusted for minimum bum in the speech
sysuem. To adjust, disconrect the misarophone and set the
Sveech Level fo about 3 ofelock., With the Emlssion switch
in one of the 5B positions and the Fuacticn switzh ia Voice
Crlibiratie, balance carrler to a minlmum while listening to
the signal in your receilver., After the carrier has been
roduced to minlimam, adjiust the HUM BAL control for minimum
hum while llustening In the recelver and watching the "gt
meter,
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All-PM PAD. Adjusted to set audio level €6 db. lower when
switching from single sideband to AM or PM. May require
readijustment after extensive ageing of V7, or when V7 is
replaced. Adjust for proper mcdvlation pattern on AM,
with AM carrier set for about 100 watis input.

SCOPE WIDTH potentliometer. Adjusts the width of the pattern
on the cathode ray tube.

INTENSITY potentiometer. Controls the intensaity of the pattern
on the cathode ray tube.

FOCUS potentiometer. FPFor focusing the pattern on the cathode
ray tube,

METER ADJ. potentiometer. Adjusts the WATTS INPUT on meter
scale. Located insglide shield compartment at right of
6550 tubes.

MIXER POTENTIOMETERS:

R404 I'lrst mixer cathode.
R411B Second mixer grid blas,
R415 Second mixer cathode,
R4118 Second mixer screen grid,

Adjustment of thnese controls 1s given on Page 44,

o I8 CONTROLS ON RIGHT END OF CHASSIS:

EL84/6BQ5 bias, R421. Adjust for .38 volts DC at
driver tubs cathode test point to ground. The
Functlon switeh should be in Manual, and the Emission
sBwitch In USB or LSB with carrier balanced out and no
audlio input.

6500 blas, R422. Adjust for 55 to 65 watts input on
Wette Input scale on the mster. The Function switeh
ghould be in Manueml, and the Emission switch in

USB or LSB with carriler balanced out end no audilo input.
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SECTION IV
REAR CONNECTIONS

ANTENNA receptacle. TUHF type 30239 for S0 to 72 ohm unbalanced
load, Use coaxial cable, any length down to a minlmum of
6 feet 1s recommended to properly terminate the Broadband
Qutput Couplers.

TO ANT RLY 115 VAC 25 WATTS socket. Provides keyed 115 VAC for
antenna relay operation with Jumper connected between
€ and 4 on INT RELAY plug.

INTERNAL RELAY socket. With a jumper between 2 and 4 on the
plug, will provide keyed 115 VAC &t the anterma relay AC
socket. All plugs have this jumper lnatelled. For keying
other apparatus (without 115 VAC) BE SURE TO REMOVE THIS
JUMPER, 4 and 1 are closed in transmit, 4 and 3 aere
closed In recelve, Pin 2 ia always connected to the
115 VAC line.

PTT MIC jack, For push-to-talk microphone operation. Pin 1 1s
the mic¢crophone lead, and pin 2 1s for the switch. Use
Amphenol MCZ2M connector.

PHONE jack. When headphones are plugged in, the speaker 1is
muted in receive and the phones are muted in tranamit,

CW MAN-VOX Jjack. With the FUNCTION awltch 1n the VOX position,
the firat keying pulse will close the internal relay {and
antenna relay, if used) for a perlod of a few milliseconds
up to about 1 ascond, depending upon the adjustment of the
VOX Relay Release Time potentiometer. BE SURE TO RETARD
THE QT CONTROL WHEN USING VOX CW. THIS WILL PERMIT A
LONGER DEIAY TIME. With the PFUNCTION switch in the MANUAL
position, the relays remain closed and only the blocking
blas is keyed. Recelver remains muted.

CW STBY jack, Keys blocking blas only. Receliver is not muted
and antenna relay will not operate. A TR switch, manually
cperated antemma switch, or separate receiving antenna muat
be uased.

CW PTT jack. Keys the internal relay (and antenna relay, if
used) for instant positlive bresk-in operation.,
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RECVR OUTPUT socket., Remove the leads from the secondary of the
resolver output transformsr» and solder them to tha 2
terminal Jones RECYR V2 cable type socket. An internal 2
watlt 10 olm resistor 1s crnmented across these terminals
internally for use with 3 to 6 chm speakers. Replace with
100C ohms for 600 ohm oubpubs, end 10,000 ohms for 5000 ohm

outruts. Pin 1 1s internaily grounded. Insert the plug
in the 200V, |

SPEAKFR V.C. socket. Solder the speaker volce ccil leasds to

the 2 prong Jones plug, and insert into the 200V. Pin #1
is grounded Internally. '

MIC connsctor. PFor high impedance microphones, down to =55db.
Micrcphones with essentlally flat response should be used,
Uss Amphenol #73MCLF Plug.

BIAS J~2k. Requiras 3 ecircuilt plug, provides ~2C0V DC blocking
bizs for keving exterral linsar amplifiera. If an external
eniAamnz relisy is used, connect lts auxiliary “make" contacts
to the "tipn® and Y"ring" circuit of the bias plug. Connoct
the "positive' end of a "finating" bias supply to the tip
cilireult of the plug. In thls way the ~20CV DC will add to
the rnormal opsrating bilas of the linear emplifier during
aeandoy. The VOX reisy willl ground the tip circult after
the antenna reley has closgsd, restoring the blas to normal
during transmit. The «3i00V DO can not be used as a source
¢f operatling bias for an external linear amplifier.

FSK-1 jack. For FSX keying direct from teletype keyboard,
roquires no cuwrrent. CAUTION: Do not apply any voltage
to the 3K jacks.

PSK-2 jack. For FSK keying as above, but produces oppositse
deviation. Polar relay can be used to feed either jack

and reversal is then done by Polar Relay Reversal Switch,
when required,

VFO IN Jack. Normally connscted to VFO OUT jack. For use when
V"0 is remotely located. -

VFO OUT jack. Normally jumpered to VFQ IN jack,

AF QUT jeck. Provides spproximately .15 volts from the cathode
follower after the speech clippsr and filter, to obtain
tranpezold patterns for external linear amplifiers on an
external oscllioscope. Can be used to dArive other speech
equipment such as modulators, etc.

FUSE: Type 3AB, 8 amperes.
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SECTION V
OFERATION

The following adiustmoents are rsquirsd for all types of operation
end should be made In the followlng sequence.

l., SINGLE SIDEBAND SUPPRESSED CARRIER ADJUSTMENT:

An erntenns or dvmmy loz2d (1CO watts) must be connected to the RF
output. When using en antenna, use a frequency or band where
SVWR 1s lowsst, DBe sure the POWER OUTPUT potentlometer located
behind the right door is turned to about 12 ofclock.

Turn the FTNCTION switch to STANDBY, ths EMISSION switch to LSB
{(iocwer sldevand) the Bandswitch and VR0 to desired freguency.

Allow o few minutes or the unit to warm up.. Adjust the Carrier
N, conti-ols for minlmam carrier as indlcated on the scopse

or In yovr receiver, With thes EMISSION switeh in ona of the

SB pozitiony and the OPERATION swlitch on MANUAL advance the
Speech Level contrel untll the LIMITER indicator light only
flashes occasionally during aversge speech, With only an
cccasgional Tlash., thars will he about 3 &b, of speech clipping
and this is the maximw thal shonid he employed for normal
operation, Under sdverse transmitting conditions when reception
is weal or interferencs axists, the sveech level may be increased
to ths peoint where the indlcstor flashes rapidly or scmetimes
remaeling on continuvovzly, although weak., At this getting (about
10 db, clipping) there will be an eppirecladlle Increase in
Intelligltlillity at the recelving end with a tolerable amount of
distortion and no "gplatter", Insreasing the spesch level to the
point where ths Indisaver lipghts hrightly {about 20 db, clipping)
will razult in eXcesslve dlstoriion and loss of intelligibllity.
Each dlvision on the Speech Level scale Indicates 6 db.. aporoxl-
mately. DNow adju=t ths Power Oubput control uatil meximum scope
helght 1s obtalned without flat-topping.

With the FUNCTION switch in the VOX positlon, advance the VOX
gein control to ths point whers consonants will operate the relay
rellably. TFor exsmple, the "I" in "four" should operate the
relay conslstently.

Now edjust the relay RELEASE time potentiometer so that 1t will
not release between consecutive words in a sentence under
average speaech.
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With a loud hetsarodyne or other sizcnal from the loudspeslker,
gdyance the QT rpotertiometor to the ncoclint whers the relay will
nat trip. Fx thils adjustrent. the microvhcone and loudspeaker
mast be in thelr anrzerl crerating nosition. Avoid placing the
speaker» in a posltion where tlie sound strikes the micrcernonse
directly.

2. AMPLITUDE MODPULATION ADJUSTMENT:

With the EMISSICN awlich on AWM and the FUNCTION switch on MANUAL,
edjust the AM carrler potentiometer (behirnd the left door) for

100 watts input, or et the level where a proper trapezold 1s
cktained. Under averag? speech thers should only bs a perceptlble
upwerd meovement cn the power input meter. Any appreciable move-
mert of 1he meter while olerating with carrier types of trans-
mission (AWM, USC, L3C,) indicatzs overloading of the final
amplifier, end will give digtzritlon.

The speecn level hns heen ediusted to the proper value under the
S33 ad usvmens, and 1z avtomaticelly reduced 6 db. oy the
ERISSION awitch for propsr All ilinear operation, 1nce these
levals havwo Leen detesrmined, 1t is peassible to change any mode
of operation wituout any fur*her ac iustment.

Minoir adjustment of the Power Output control mey be required
from band to band to compensate or variations in lnad Impedance,
or slight differences 1n coll gain,

o. PM AND CW CARRIER ADJUSTMENT:

With the emlssion switceh in the PM position and the FUNCTION
switeh on manuval, adjuat the CW CARRIER control for 175 watts
input. If the control ls =zet ~t & higher value, the final
erplifier will ¢raw grid current and will give a considerable
increase in harmonis cutput which can cause TVI, wnlle the
inerease in power output only amowats to avout 1 db. or epproxi-
mately 1/6 of an S unit on the average receiver,

In the PM positlion, the speech level is pre-set by the EMISISION
SWITCH. Phese modulatlion generated by this method has the

saryy bendwldih sas amplliltude moduiation and is the max’mom
deviatiun permitted in the amateur bands below 29 megacycles,
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200V OSCILLOSCOPE

AM ~ Low Percentage

of Moduletion
(Excessive Carrier
Inserted)

CENTR AL ELECTRONICS,
3/2/60

L
(L

]
<t

INCORPORATED

PAT TERNS

CWw or FM Carrier

AM Carrier - No Modulation

AM 100% Modulated

AM Over-modulated (Insufficient
Corrier Insertion)
Note Bright Area ot Tip

AM - Excespive Carrier Plus
Flat Topping

REDUCE CARRIER AND RETARD

POWER OUTPUT CONTROL

S3B Properly Modulated

AM or S8SB

1. Too much RF Drive

2., Improper lLoasding

When this psettern 1s obtained
RETARD THE POWER QUTPUT CONTROL
UNTIL A PROPER TRAPEZOID IS SECURED
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200V OSCILLOSCOPE PATTERNS

CENTRAL ELECTRONICS, INCORPORATED.

AM OR 3S5B
ANTENNA LOAD IMPEDANCE TOC HIGH,
OR ANTENNWA OFPEN,

AV OR 8GR

1, ANTENNA LOAD TMPEDANCE TOC LW,
2. ANTENNA SHORTTD,

3, INSUFFICIENT RF DRIVE,

L, POYTR OUTPUT CONTROL RETARDED,

AM OR SSB

1. NO RF OUIPUT, BUT ALL CIRCUTTS
UP TO AWD INCTUDING BALANCED
MODUTATOR WORKING PROPERLY.
viz, V13, Vil OR V19 DEFECTIVE,

2, XTAL-VFO SWITCH IN XTAL POSTIION

WITHOUT XTAL PLUGGED IN,
3, NTCH FREQUENCY CONVERSION CRYSTAL

NOT OPERATING.
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SECTION V1
TELEVISION INTERFERENCE

The output of the second and higher order harmonics of the 200V
are down In excess of 50 db. Irom full output. Ordinarily this
will not create harmonle TVI in primary TV service areas, If
TVI due to harmonic radiaetion 1s present, a good low pass
filter should be Installed.

Best results can be obtalned by using the Drake Hodel TV1OOLP
low pass fllter, since it 1s very tolerant of varlations in load
1mpedance, and will not affect the operation of the broadband
output colls. These filters are not furnished with the S0239
(83-1R) UHF coaxial receptacles, and these must be furnished and
instelled by the purchaser, Holes have besn punched 1ln the case
to facilitate their Installation.

It 18 suggested that the fllter be attached to the 200V wlith a
Dow Key DKPF~2 double plug UHF c¢oaxiesl coupling and an 83-1AP
(UGB45/U) 90 degree adapter, so that the filter will not extend
too far beyond the chassis,

Many low pass fllters cannot be installed dlrectly at the 200V
RPF output recepteacle, since some lumped wvalues of capaclitance

and inductance may serlously affect the operation and lcading of
the broadband output colls. When other filters are used, 1t will
be necessary to use a feow feet of coaxial cable bstwesen the 200V
and the filter., In some instences it 13 possible that this short
length of cable will resonate the 200V output circult at some TV
frequency and cause TVI,

It 1s very importent that the final emplifier is not driven to
the region of grid current or flat-topping. Whenever grld
current flows the harmonlic output increases consliderably and is
almost certain to create TVI, In cases where harmonic TVI
perslsta even after a low pass Filter 1s installed, it may be
necessary to retard the POWER OUTPUT control slightly to insure
that the final amplifier tubes are operating in the linear
portion of their Eg/Ip curve.

If the 200V 13 connected to an antenna that has an appreciable
standing wave ratlio, the final amplifier will "flat-top" and
generate strong harmonics at values below the rated maximum
input, so 1t is essential that the SWR be kept asz low as possilble,
If 1t 1s not prectical to reduce the SWR, retard the Power

Out p‘ut control.,

CAUTION: Most commerclally available TR switches will increase
VI,
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Many TR switches will also degrade the slgnal to noise retlio 1n
the receiver in addition to the loss due to the RF absorption by
the tuned circult in the tranamittsr.

TVI may be caused by an antenna relay in which the antenna con-
tacts are subject to RPF arcing due to imnroper timing seguence of
the auxillary ccontacts, SWR meters and cother deviczs which con-
tain diodes. The TVI from rectiiying devices can usually be
reducsd by using 2 low paas filfer batween the unit contelining
the rectifler element and the antenna.

The auxiliary contacts on the antennsa relay should be adjusted
so that the blas contacts close afier the antenna contacts do,
when the relay 1s energized.
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OPERATING NOTES

1. FLAT TOPPING. When the trapszoid indlcates flat topping
whille opserating on 35B, DSB or AM, RETARD THE POWER OUTPUT
CONTROL., Specifications allow for some reserve RT driving vower
to allow for tube agliug. When th2 200V is operated Into an
excessively hlgh load impedance, it will be necegssary to further
reducs the contrcl. The correct power ountput control setting
can e dehbermined by talking inio the microphone with £l
sbecech gain uatl) the limlter Indicator lights, and sdjusting
the power outpuc control for 2 proper trepezoid. Remember that
the trapezoid only indicates the linearity of the stagss bstween
the balancedl medulator and the entenna. It does not show eaudio
Glstortion or spsech cllpping in thls equipment,

If there 1s an appreciable departure from the original height
when the 24Pl tube is chrnged, it will be necessary to change
the value of the RF coupling capacitor, (404.

2. REDUCZING: LOW FREQUENCY RESPONSE IN THE SPEECH AMPLIFIER.
Operetors that have an unususlly deep voice may prefer to reduce
the low freauency response of the 200V. When this is desirable,
C201A, B 005 mfd,. ceramic capacitor should be removed at the
input cirecuilt of V1B. €201, 500 mmfd. should remsin in the
cirouit.

o. FSK DEVIATION. If the frequency devliatlon is less than 850
cycles with the control at maxiwmum, the XTAL 08SC PLATE coil must
be retuned. The iron cors tuning slug should be tuned for
maximom output first end thsn turned counterclockwise not more
than 1/4 turn, If the slug is turned counterclockwise more than
1/4 turn, the sideband suppression will be affected. Try
changlng V11, since these tubes vary considerably.

4. UNDESIRABLE RELAY OPERATION CAUSED BY EMISSION SWITCH.
When the FUNCTION swiltch is in the VOX position, the Vox Reley
will operate momeniarily vhen turning the EMISSION selector
through the FS8K, CW or PM positions if no key 1s inserted into
th.e CW"‘IDX jﬂck-

This keying pulse cen be avolded by placing the selector in
STARDBY or PTT when swltching through these positions.
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5., CALIBRATION SIGNAL WEAK, TUnder certain circumstances
(especially when & linear amplifier is used) 1t may be necessary
to advance the CAL LEVEL potentiometer almost to maximum In

order to hear the calibrate signal In the receiver. This ecan
sometimes cause TVI, especlally when calibrate carrier 1s used,
or distortion when vox calibrate is used. To prevent this 1t
will be necessary to couple some of the RF output from the 100V
to the receiver, This may be done by using & "T" connector at
the RF output of the 200V and using a small coupling capacitor
having & value of 2 or 3 micro-microfarads, or by twistlng & few
inches of insulated hook-up wire together and coupling to the
receiver antenna input. If the recelver uses a coaxial connector,
another "T" connector must be used. When posslble, coaxlel cable
should be used for the connecting lead and 1t ahould be kept as
short as possihle.

6. CW-FSK MONITORING WITE EARPHONES. When high impedance head-
phonss are used in the 200V PHONE jack for CW-FSK monitoring,

a 10 ohm 2 watt resistor should be connected across the terminals
at the phone plug. The resistance of the CW-FSK monitor poten-
tiometer is approximately 500 ohms, and is quite effective when
used in the low ilmpedance ciroults commonly encountered in
apeaker voice coll circulta. The 10 ohm terminating resistor
will provide a sultable voltage divider action when comparatively
high impedance headphones are used,

7. USING A KEY IN THE CW MAN-VOX JACK. When a key hes been
plugged into the CW MAN-VOX jack, 1t must be kept closed (by use
of a shorting switch) when using VOX operated voice iransmission
such as 3SB, AM, ETC.
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SECTION VII
THEORY Of OPERATION

POWER SUPPLY:

A dual-voltage full wave bridge silicon rectifier type power
supply is used. On both the high and low voltage supplies, a
single swinging choke input fliter 1s used with large values of
output capecitance, The low voltage supply uses a single 250 mfd
cutput capacitor, while the high voltage supply uses two 250 mfd.
capacitors in serles to obtain 125 mfd. at twice the operating
voltage, One of the capacitors in the high voitage filter has
1ts case insulated from the chassis, and 1s covered with en
Insulating sleeve to avoid the possibllity of electrical shock.
Three silicon diocdes are used in series across the input choke
to clamp high voltage pulses resulting from switching and line
voliage surges, Replacement silicon rectiflers can be obtained
from Centrel Electronics, Inc., Part Number (¢88-102,

Negatlive operating and blocking bias is obtained from & separate
winding on the transformer, using a half wave selenium rectifier.

MICROPHONE PREAMPLIFIER:

The pentode section of a 6BL8 tube, V1A, 18 used as the miero-
phone presmplifier., An R«C radio frequency filter is used at the
input grld circuit, The output of this stage is applied to the
MIC GAIN and QT geln controls. XOTE: In order to reduce hum
pick~up caused by chassls currents, the cathode and grid return
circuits of V1A are grounded at the mierophone connectors only.

PLUG~IN AUDIO LIMITER MODULE:

The arm of the MIC GAIN potentlomster goes to the grid of the
triode section of 6BL8 V4A, located on the Audio Limiter plug-~in
module. Speech limlting tekes place in the plate clrcult by
usllizing a pair of battery bieced DI-52 diodes connected ss s
fvll wave shunt rectifler, which limits the output to ebout 1.4
volts., The diode return circult goss through the primary of an
audio transformsr to drlve the pantnde Indicator amplifier.
Some of the output veoltage 1s Ted back to the triode grid to
obtaln Inverse fesdhack, which begins when the dilodes start to
conduct, Appllcation of Inverse feedback considerably reduces
the distortion generated by the diodes in the plate circuit.
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V4B, the pentode section of the 6RLB reflex amplifier operates
the LIMITER irdicator. Some cof the output voltage is rectified
by a DIL-E2 diocde, llghtly filtered and applied as positlive low
frequency rulses to ths grid eireuit, By this means the
songitlvity is greatly incressed st the lowsr speech levels and
the low fresquency pulses are responsible for the "flicker" in
the 1ndicetor at Lthe polnt where 1limiting begins.

The ADJT. LIMITER IND. potentliometer, which is accessible through
the top of the can, controls ths gain of thls stage., If the
module shouid become inopsrative for any reason, temporary
operation may be resumed by removing the module and Installling

g jumper between pins 2 and 6 on the socket, NOTE: NEVER USE
TIE LIMITER WITHOUT THE FILTER.

PIUG-IN AUDIQO FILTER MODULE:

This module conbtains two. bridged T networks and six full T
notworzs. DLech s=sction of 8BL8, V6, 1s used as an ampliifier to
provida a ccnstant level between the Input aml output terminala.
BT1 13 a high pass sudio filter and BT2 1s a low pass audlo
filter. Tl and 72 sre inserted in an inverse feedback lcop
between the plate and grid circults of V6B and are "peaking"
circults at 4000 and 200 c¢ycles, respectively. T3, T4, TS and
76 are rejection circults at 7000, €0, 5200 and 90 cycles. Thls
combination of 8 networka provides & asteop sided band pass filter
between 200 and 3500 cyclea which is devoid cf dynamie "ringing"
dictortlon inherent in torroid, erystal or mechanicel filters.

In additicon to reducing the dlstoriion products gensrated by the
Inwverss Limiter and narrcwing the bandwidth of all types of phone
emission, the filter greatly attenuates speech componznts which
fall bayond the effective range of the audio freguency phase
shift network, By thils msens tha sidenand suppresslon 1s meln-
tained at ~50 db., throughout the nermal voice range, in spite of
the large degree of speech limiting.

If the Audleo Fllter module should become lnoperative for any
reason, the 200V can be operated with the Audloe Limiter and
AuCio Pilter romoved. Install a jumper between terminal 2 of
tha Audlo Limiter sccket and terminal 5 of the Audio liter
socket, NOTu: Although ths equinment will operate with only
the Auidlo Fllter romoved and a jumper insgstalled between
torminalis 2 and 5 of the socket, the 200V should never be
operated wlth the Audio Limlier alone.
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VOX AMPLIFIER AND VOX RECTIFIER:

The Vox Amplifler amplifilos the volee signal so that it may be
used %o opsrate the Vox relay, Thas triode secticn of a 6BLS
and one-half of a 1Z2AT7Y ere uszed, V1A and V3A. The output is
rectified by cne-half 6ALS Vox Restif'ier V5 and this poasitive
voltege operates the grid of the Reley Control tube.

QT AMPLIFIER AND QT RECTIFIER:

The purpose of the QT Amplifier 1s to prevent loudspeaker aignals
which are picked up by the micircphone from operating the VOX
re.tay. DBoih seetions of 12ATT V2 amplify the voltage from the
receliver output transformer which 1s applied to % 6AL5 QT
Rectliier, V5. This negative blocking tlas is connected in
serlies with the plate return of the VOX Rectifiler and prevents
rectrilcation in the Vox Rectifier. When the gein of the two
arplifisr aystems 1s correctly proportioned, loudspeaker signels
wlll no%t oparate the VOX reiay. Refer to the Simplified
Schematle of VOX and QT circults.

RELAY CONTROL:

The VOX relay in the plate circult of Relay Control tube V3B,
£ 12A77, is desligned to operate at 3.5 to 4.2 ma, and release
at 2.5 to 3 ma,

In the STANDBY position of the FUNCTION swltch, the grid of the
tube is returned to ground while the cathode bias resistor and
bleeder limlt the plate current to a value such that the relay
will not operate,

In the VOX position the grid 1s connected to the output of the
Vox Rectifier. When the output of the Vox Reciifier reaches
the proper pesitive value, sufficient plate current will flow
to operate the reiay,

When the CALIERATE switch is in the VOICE position, the cathode
circuit of the Relay Control tubs is opened to prevent speech
from operating tha relay,

For PTT {Push-to~talk) the grid is connested to a voltage divider
network that applles negative 20 volts wlth the key (or switch)
open, anc positlve 25 velts with the key c¢losed. Applicetion of
the negative voltage to the grid while ths key 1s open provides

& faster relay release tims for high speed keying.

In the MANUAL position, the grid 18 returned to a point on the
cathode resistor network that provides the proper blas to

energize the relay. In the event of lmproper or erratic relay
operetion, try replacing V3.
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AUDIO PHASE INVERTER:

The Audio Phese Inverter, 12AT7 V7, is driven by the oubtput of
the Audlo Fillter. A generovs amcount of lnverse feedback 1s
used to sssure long term stability. By adjuastment of the AF
RATIO potentiometer in the cathode of the output section, equal
voltages are obtained to the input of the audlo phase shift

ne twork,

PS-2 DIFFERENTIAL AUDIO PHASE SHIFT NETWORK:

The P5-2 13 designed to provide 50 db. of sideband suppression
in the ranges of 200 to 3200 c¢ycles. Insertion loss of this
necwork is epproximately 19 dbh. To compensate for variastions

in cutput load circult tube and wiring capacitances, each output
circult of the PS-2 has been designed with approximately 20 mmfd.
less capacity than required. In addition t& the eircuit
capacitances, each terminal (#4 and #8) is externally shunted

Lo ground with a small capacitor to bring the total up %o the
requlred value. Audio output voltages of the network are esgqual
in magnitude and have & phase difference of 9009,

AF AMPLIFIER AND MODULATOR:

The two 800 audlo phase shifted voltages from the network are
labeled @A and @B for identification. Bach phase is followed

by two atages of triode impliflcation with 12AT7 V8 and 12AT7 V9.
Each phase is applied to the grids of the AF Modulator, 12BH7 V10,
which operates as a cathode follower, Approximately 35 db, of
inverse feedback 1s applied arcund each amplifier to inswrse low
dlstortlon, long term balance, and to minimize post-phasing
distortion. MNModulator tubes may be changed without affecting
the sildeband suppression. The largest portion of the inverse
Tesdback 1s obtained by introducing some of the voltage from the
Modulator cathodes back to the cathodes of VB.

Each cathcde follower plate circult has s low value plate
registor. OSinece the plate reslstors of V8 and V9 derive their
plate voltage from the plate of V10, rather than from ths B
SupTly, 8 small emount of negetive feedback is applied from

V1o to V9, and an squal amount of positive feedback is applied
from V10 to V8. This errangement stablllzes each phase channel,
decouplea the Individual stagss and decouples @A from g8,

1Y V8 is removed, or beacomss defective, audic oscillaticn will
ocour, Audlo osclllation can rlso be caused i1f either audio
siege channosl becomes inoperative due to a defective tube or
component in thls sectlon.
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INTERPRETING SWITCH DRAWINGS:

All switches are drawn as viewed from the reer, Section 1 is
nearest the front panel. Secticn 2 1s the second wafer from

the front panel, etc. The letters F and R signify Fronb and Rear,
and indicate the side of the wafer on which the contacta ars
mounted. On all Rear sectlions, the wipers are shown as solid
llnes, while all Pront sectlons are shown with dashed lines.

Some swltch sections have contacts on both sides. For example:
Sact. 3F means the third wafer from the front panel, the contacts
face the panel and the wiper is drawn as a dashed line.

EMISSION SWITCH CIRCUITS:
Sectiona of the Emisgion switch are used as follows:

Sect. 1F. AP input to Balanced lMcdulator B.

Sect. 1IK. AF Iinput to Balanced Modulator A.

Sect. 2F, (OW-FSK monitor circuis.

Sect. Z2R. To Vox input circult. In CW and FSK, with the key
in MAN-VCX Jack, spplies keying pulses to Vox input
clrcult to operate the relay.

sSect. 3P, BSwitches arm of carrier Null potentlometer A to
ground on SSB, and to carrier insertion controls on
AM, PM, CW and FSK.

Sect. 3R. Changes audio level 6 db when going from SSB to AM
or PM. Activates V1lA, 8 me, reactance tube in
FRK poslition. Deactlvates speech VOX in CW and FSK
positions only.

ISB POSITION:

Sect. 1F. BSwitches audlo @gB to terminel 1 of plug-in Modulsastor
Capacitors {to balanced Modulator B). -

Sect. 1R. Switches avdio PA to tormimal 6 of plug-in Modulator
Capaclitors (to balanced Modulator 4).

Sect, 2F. Opan

sect. ZR. Open

Secv. SF, BShorts arm of Carrler Null potentiomester A to ground.

Soct. SRe Shorts AM-PM 6 db pad to ground to obtain full speech
lavel for SSB.

200V
2/24/61
Printed in USA Page 25



USB POSITION:

Sact,
Seqt.,

Sect.
Secth.
Eﬁﬂt "

Sect.

iF.
1R.

AT
2R.
5 1

IR .

Switchses audio f#A to terminal 1 of plug-in Modulator

Capecittors (to belanced licdulator B)

Switches audio @B to termmimal 6 of plug-in Modulator

Capacltors {to balanced Modulator A).

Opsn,

Open,

Shorts arm of Carrier Null potentiometer A to ground.
Saorts AM-PM 6 db pud to ground to obtain full spsech
level Tor SB81.

AM POSITION:

Sact.

sect,
Sect,

Secc,
Sect.

Seect.

1,

1R .,
AR
<3
oft,

OR «

Cpens elrcult from audio ¢B and connects terminal 2

E? plug-1ln Modulator Capacltors to positive Modulator
igs,

Switches sudio PA to termiral 6 of plug-1in Modulator

Capacitors (to balanced Ilodulator A).

Otan,

Onan,

Conuscts arm of carriler Kull potentlometer A to arm

of AM Carrisr potentliomster. The All Carrier

potentiometer furnishes a varieble positive voltage

to unbalance Balancsd Modulator A for AM Carrier

insertlon. Turning AM Carriler potentliometer completely

CCW until]l switch operates, AM-PM pad 1s shorted out,

and cerrier remalns suppressed.

OCpen.,

PM POSITION:

Sect,

Sect.

Sact.,
S8ct.
SSct.

Sect.

1=,

S

Switcheos saudic €3 to terminal 1 of plug~in Modulator
Capacitors {to balanced Madulator R).

Opseng circult from sudio gA, and connects terminal 6
of plug-Iin Medulator Capacitor to positive Modulator
dag.

Open,

Cpen.

Cecnnacts arm of Carrler Null potentiometer A to arm
of CW Carrier potenticmeter. The CW Carrilsr
potentiome ter furnishes a variable positive voltags
to unbalance Balenced Modulator A for PM carrier
insertion.

Open,

CW POSITION:

Sect.
Sect.

=200V

1F,
1R.
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Sect, 2F. Clcses CW-FSK monitor circult. {when CW-FSK monitor
conbrel 1s advanced from its "OFFM position).

Sect., 2R. Applies keving pvlasss from CW MAN-VOX jack to VOX
amplifier inpuit when FUNUTION switeh 1s in VOX
poaition,

Sect., ZF, Connects erm of Carrier Huil potenticmeter A to arm
of W Cariler poteinticmetsr. The CW Carrler
potentiometer furnishes & varlable positive voltage
to unbelance Balanced Modulator A for CW carrier
inssrtion.

Sect. 3R. Grounds gpeech input to Vox Amplifier.

FSK POSITION:

Sect, 1P, BSame es CW Poslitlon.

Sect, IR, Sams as CW Positlon.

Seaxt. 2F. Sams &8s CW Position,

Sect. R. Appliss keying pvlses from FSK-1 or FSK-2 jacks to
VOX amplifier input when FPUNCTION awlteh la in VOX
position,

Sect., &F. Same as CW.

Sect., ZR. Grounds spesch 1nput to VDX ampllifler. Closes
cathode circuit of V11A, 8 mec. Reactance Tube, for
FSK operation.

PUNCTION SWITCH:
CFF POSITI1ON:

Sect. 1Y%, Opﬁﬂ-

Sect., 1R. Provides a DC return to ground for grid of V3B,
Relay Contrel tube. Without a ground return, the
relsy micht pulse once as switch 1s turned to OFF
positicn.

STBY POSITION:

Sect. 1I's Open.

Sezt. IR. Grounds grid of V3B {(llelay Control tube) to prevent
cperatioa of VOX relay. CGrounds arm of Carrisr Nuil
potentiome ter B.

VOX POSITION:

Sect. 1. Connects grid of V3B (Relay Control tube) to output
of V5, Vox Rectifier output.
Sect., lR. Grounds arm of Carrler Null potentiometer B.
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VOICE CALIBRATE:

Sect. 1PF.
Sect. 1R.

Cpen.

Crounds arm of Carrier Null potentlorester B.

Grounds grid of V3B to vrevent operation of VOX relay.
Grounds one end of CAL LEVEL control to provide an
adjustable negative blas on mixer and amplifier

Etﬂsﬁﬂ »

CARRIER CALTEBRATE:

sect, 1¥,

SEEt- IR-

Grounds grid of V3B (Reley Control tube) to prevent
ocperation of VOX relay. Grounds audio at terminal &
of aucdio llimiter,

Grounds one end of CAL LEVEL control to provide an
adjustable negative biaa on mixer and amplifiler
stagns. Removea ground connection from arm of
Carrieor Null potentiometer B to unbalarce balanced
Mcdulator B, to obtain carrier for callbration.

PTT POSITION:

Sect. 1F,.

Sect. 1R.

Connects grid of V3B (Relay Control tube) to junction
of R302 and R304. With PTT MIC swltech open, this
junction 1s 20 wvolts negative., With PTT MIC switch
closed, this junction 1s 25 volts positive and will
caunne V3B to energize the relay. A key or external
swlitch plugged Into the CW PTT jack duplicates the
PTT MIC action.

Grounds arm of Carrier Null potentiometer B.

MANUAL POSITION:

segt. 1F.

Sect., 1R.

200V
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on the cathode reslstor network that provides the
proper blas to energize the relsay,

Grounds arm of Carrisr Null potentlometer B.
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BALANCED MCDULATOR:

The balanced modulator circult conslsts of two lndependent
balanced modulators laheled A and B. Each modulator input is
laolated from the modulator DC cathode bias by a palr of 6
micrefarad coupling capacitors, which are contained in a plugin
assembly marked MOD CAPS. In the svent that ageing affects their
capacity or leakage, they may easily be removed for replacement.
1T one capacitor develops leakage, it may result in carrier
drift, or lack of abllity to bslance out carrier with the
potentiometer. When one or both modulators are dlsabled for AM,
PM, CW or FSK operation, these capacitors are connected to a
posltlive de voltage source approximately equal to the modulator
cathode bias, (positive modulator bilas) rather than returning
to ground. This minimizes switching transients which would
occur when changling mode of operation, dus to discharging these
large capacitors. The resistance of the Carriler Balarncs
potentlometers 1s about one fourth that of the total circult,

to facliitate carrier balancing and provide a "bandupread®
effect,

The matched germanium modulator dlcdes are mounted on a plug-in
assembly to facllitate replacement. This assembly also contains
the balanced modulator ccil. A defective diode can result in
loss of sideband suppression, carrier drift, or inabilivy to
mill out cerrier with the balance controls.

8 MC. CRYSTAL OSCILLATOR AND REACTANCE TUBE:

The pentode sectlon of V11l is used as the 8 me. master crystal
cazlliator. The triods section functions as a reactance tube
that varles the frecuency of the crystal. Frecguency shift from
100 to about 900 ¢veles may bs obbained depending on the setting
cf the cathode control In ths tricde section. Keying of the
reactance tube ls accompllshed by shorting the 50 wvolt negative
grid blas to ground.

8 MC. RF PHASE SHIFT CIRCUITS:

In order to obtain the differential 90° rf phase shift required
for tho balanced modulators, ore R-l. end one L-R eircult is used.,
One clrcuit provides a 45° leading voltage, while the other
providss & 45° lagging voltage. The inductors are siug tuned,
and the output of each circuit 1s appiied to one balsnced
modulator, resulting in an overall (or differential) 90° RPF phase
shift between them. Both colls are identical.
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VBQ:

Both the triocde and pentode section of &BL8 V17 are uszed in a two
terminal class A oscillator which is self compensating for
changsg in tube transcorrductance caused by line voltege fluctua-
ticns and ageing. The grids are operated with a regulated
posltive blasg in relation to ground and large values of cathode
reslstance are used to obtain an actual negative operating grid
biasgs. By proper selection of voltage and reslstance values,
automatlic transconductance control is achiseved. For e;%mple, if
the cathode current should tend to dscrease due to low I'ilament
voltage, the drop in cathode bias will result in a higher
effective positive volbage on the grid, which will meintain the
plate current at the original value. These characteristics make
it poasible to use light coupling to the tuned circult, thereby
minimizing tube capacity and Miller effsct (US PATENT #2,867,725).

Regulated plate voltages 1s used on the oscillator, as well as
the VIO emplifler, 6CB6 V18,

VFO BUFFER-DOUBLER:

6CB6 ¥20 is used as a buffer atage when 6 to 5 me. output is
rsquired, and as a frequency doubler for 12 to 10 me. On all
bands except 20 and 10 meters, the 6 to 5 mec. oubput 1s applied
to the cathode of the Firat Mixer., On 20 meters the 6 to 5 me.
output is fed to the cathode of the Second Mixer, while on 10
meters 12 to 10 me. is applled to the cathode of the Second

Mixer. BSeparate output couplers are used for each frequency
rangs. |

In the XTL position, the VF0-XTL switech changes the screen and
control grid of V20 to a trlode Plerce crystal oscillator,

In the Standby position, negstive 120 volts 1s used to bias the
control grid to cutoff when the XTAL-VF(Q switch is in the VFO

pogition. In the XTAL pozition, no blocking bias 1s applied and
the crystal osclllates contilnuoualy,

A test prod jack is awvailable on top of the chaasls for measure-

ment of the dc and rf voltages sppsaring at the control grid
of V20,

200V
2/24/61
Printed in USA Page 30



HIGH FREQUENCY CRYSTAL OSCILLATOR:

V19, a 8AB4 trlode is used in a grounded grid, serles mode,
third overtone erystal oscillator circult iIn which the crystal
13 connected between plate and cathode. The plats c¢circuit is
tuned te the desired overtone frequency. Frequenecy correction
can be obtalned by adjusting the HF XTAL 0SC plate tuning slug,
with very little change 1In power output, Détuning the slug
too Far may result in sluggish or erratic crystal operation, and
comp.ste loss of RF output power. The output of this stage is
applied to either the cecathode of the Flrst Mixer or the cathode
of the Second Mixer, depending upon the band in use. This
oscillator coperates continucusly, to evoid instability and
keying chirp.

FIRST MIXER:

The 50 ohm rf output of the Balanced Modulator is fed through
the POWER OUTPUT control to the coil marked 8 MC 8B GEN TO
MIXER, where the impedance 18 transformed to 5000 cohms and
connected to the Flrst Mixer grid., On all amateur bands except
20 and 10 meters the 6 to & me. output of the VFO Buffer-Doublep
stage V20 1s applied to the cathode of V12. For 20 meter
operation 27.5 me. erystal controlled cathode injection is used,
while on 10 meters 47.7 mec. 1s used., On these two bands, the
output of the VFO Buff'er-Doubler is applied to the cathode of
the Second Mixer.

In the 200V plug-in coll assemblies are labeled according to the
plate circuilt in which the assembly 1s used. For exampls,
cecond Mixer indicates that the assembly contains ths plate

coils for The second mixer and the grid coils for the followlng
stage,

The Firgt Mixer plate and Second Mixer grid circuits are tuned
as follows on the semateur bends:

160M 14-13 mec. broad band
80M 14-13 me. broad band
4.CM 14-13 me, broad band
20M 195 mc. marrow band
15M 14~13 mc. breoad band
10M 59.7 me. nerrow band

Four tuned circuits (two separate assemblies wescaded) are used

in the 14-13 mo. broad band range to obtain steep sided skirt
selectivity.

In the standby position negative 120 volts 1a used to bias the

control grid of the First Mixer to cutoff, on 15, 40, BO and
X bands.
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Two test prod jacks are avalladle on top of the chassis for
measurlng the dec and rf voltages at the grid and ceathode.

SECOND MIXER:

Plug-1n broadband couvplers are used in the plate circult of the
Second Mixer 6EJ7 V)3, and are tuned to the operating frequency.
The fcellowing cathode injection frequencies are used for the
amateur bands;

1J60M 15.5 me. crystal controlled
BOM 17.5 me. crystal controlled
40M 20.5 me. crystal controlled
20M 6-5 me. VFO
15M 34.5 me. eorystal controlled
10M 12-10 mc. (VFO times 2)

In the standby position negative 120 volts 1s used to bias the
control grid to cutoff, on 10 and 20 meters only.

Two test prod jacks are available on top of the chassia for
measurling tne dc and rf voltages at the grid and cathode.

RE DRIVER:

The RF Driver 6BQS V14 is an ultralinear beam power amplifier
designed to furnish a large amount of class A power with low
distortion as ¢ccmpared to other  tubes in the ssme plate
dissipation class (12 watts). This stage 13 nsutralized by
moong of a capaclitvive Alvidsr betwsen the plate of the tube,
the grild return cireult, snd ground. A negative operating
bias »f approximately 14 volts 1ls obilained from a voltage
divider across the negutive 100 volt do supply. Plug-in
Brosdband rf couplers are used 1in the plate circult, A
potenticneter R4Z21 on left slde of chassis adjusts this bias
voliage.

In the Standby position, negatlve 120 volts dec 1s used to blas
the control grild to cutoff,

Two test prod jacks are svalleabls on the top of the chasais
for measurling ths de and rf voltzages at the grid or the dc
cathode current. The de¢ volisge drop ecross & 10 ohm bypassed
cathode resistor can be used to determine the cathode current,
I » E/10, therefore .40 volts would indicate 40 milliamperes
of cathode current, seto.
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RF POWER AMPLIFIER:

Two ultra linear 6550 beam powsr tubesg, V15 and V16, are
connocted in paraliel and furnish 100 watis of class ABL rf
powecr output with low distortion. This gvage ls nsutralized by
mezans of a capacitive divider batween the plate, the geid
return circuit and ground. To eliminats the possitllity of
parasitic oscilliatinn, 15 ohm carvon resiaters are uced 1in series
with esch grid, and parasitic suppresscors are used in series
with each platve. The broadbend G550 plate couplers are plug-in.
A negative operating biass of approximcely 39 volts 1s obtained
from a voltage divider scross ths negative 100 volt de supply.
Potentlometer R422 on left slds of chassis adjusts the bias
voltage, It should be get for HO to 60 watts Input on the

mater with no RF drive. When the screen current becomes
excaessive due to & serious mismatch In the ountput load circuit,
resulting from high SWR, an onsn or shorted anftenna c¢ircult, the
consacts of the relay will intevymi<tently apply negative 100
volts blockling bias to the 6550's., At this time the neon

MISMATCH Indicator wlll light and the relay will provide an
audible alarm,

In the Standby positlion, negative 120 volts is used to blas the
control grids to cutoff. A test prod jack 1ls avallable on top
of the chagsls for measuring the dec¢ and rI voltages anpearlng
at the control grids. The voltage drop across a cathodse
resistance of 5 ohm i3 used for- operating the WATTS INPUT scale
cn the meter. An zdjustable rhecgatat labeled WATTS IN is used
for meter calibration.

NEUTRALIZING THE POWER AMPLIFIER:

CAUTION: DANGEROUS EIGH VOLTAGES are present on the bandswitceh,
colls and other comronsuvs underneath the chassis, as well as
the blesder resistors In the 6550 compartment. TUse extrems
caution when working near exposed wirlng,

Should re-neutralization be regquired, turn the POWER OFF and
glicw the filter capacitors to diasckargs., Remove the small
4-prong Amrvhenol nlug loceted undourneath the chassis on the
vertical shislid bebween the 6550 plete colls and the low level
ri section.

A genglitive rf 1Indiceting device, such =23 & bypassed 0-100
m*ecroammster in sarisess with &2 dlode should be connected in
gories with the center cornductor of the S0239 rf ocutput
roceptacle and ground.
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With the FUNCTION switch on MANUAL, the BAND switch on 10 meters
and the EMISSION switch on CW (with full carrier Iinserted)
adjust the 6550 NEUT capaclior for minimum rf output. Be sure
the Amphenol plugz is removed, otherwise ths meter wlll becoms
dame.ged.

After neutralization, turn the POWER OFF, allow the fllter
capecitors to discharge, and insert the plug into the socket
egaln. DBe sure to remove the meter from the output clilrcuit
and cormect the load cilrcult hefore applying power again,

8 MC. AMPLIFIER:

V21A, the triode sectlion of & 6BL8 is used as an & mc RF
amplifier, and the output 1ls demodulatsd by a germanium dilode

to furnlsh a horizontal sweep audio voitage for the oscllloscope.
The output 1mpedance of the Beleancsd llodulator ls approximately
50 ohms, and at thils lmvedance the rf voltage ls quite low,

about 0,1 volt. To cobtaln a2 higher »f voltage, conrnectlion la
made to the control grid of the First Mixer, where the 50 olm
outnrut of the Balanced Modulator has been transformed to a
higher lmpsdance.

HORIZONTAL AMPLIFIER:

V21lB, the pentode section of a GBL8 ampliflies the output of

the 8 me. dsmodulator, which is applled to the horizontal plates
of the oscilloscone, 'The SCOPE WIDTH potentiometer, connected
In the control grid circuit, is leccated at the rear of the low
level rf chaasis and 1s used Lo obtain the desired pattern width.

2 INCH MONITORING OSCILLCSCOFPE:

Tha 2 inch cathcde rey tuke V22 provides a visval check of the
lincarity of all stages from the Balanced Modulator to the rf
cutput receptacle.

The rf output of tho Balanced Modulator 1s demodulated, amplifled
end aprlled to the horizontal plates ¢f the cathode ray tuvbe,

The ¥ output frem the 6HL0 Power Amplifler is capacitlvely
counled to the vertlecal plates. A trapezold pattern wiil be
displeyed in &ll speech poslilons except PM, where only a
vertical line is furnishsed. CW and single tone SSB will appear
as & single vertlical line.

In the Standby pesltlon, negative 120 volts ia applied to Gl
(intensity grid) to remove the pattern from the screen.
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CENTRAL ELECTRONICS, INCORPQORATED 200V  VOX RELAY P256

RELAY SHOWN ENERGIZED
¢ TRANSMIT)

CONTACTS
2 and 3 In serles with speaker

volce coll. Clozed in
recelve.

4 and 5 Grounds =120V DC @
bloeking blas in
O O transmlt.

6 and 7 NOT USED.

M
‘:—*— GOLD CONTACTS

U — 6 — ¢ 7 and 8 NOT USED, 6
QP = R — e T s
s 0 4 10,11,12 To 3, 4, and 1 Ny s
5 c— ! respectively on E /z .
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200V BLOCK DIAGRAM
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CALIBRATE LEVEL CIRCUIT:

%When the Calibrate Knod is in elther VOICE or CARRIER positlon,
the CALIBRATE LEVEL potentiomster will very the blocklng blas

from negative 70 volts down to gero, to provide a signal 1n the
recelver for frequency spotting.

VOICE calibration allows you to "telk yourself on frequency" on
SSB and DSB by slowly tuning the VFO until your volce sounds
natural in the receiver. When the CALIERATE Knob 1s in the
VOICE position, speech will not energize the VOX relay.

In CARRIER calibrate, the modulator system 1s dlsabled &nd a
small fixed positive bilas ia applied to Balanced Modulator B

to furnish ealibrating carrier regardliess of the type of
emliasion.
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TUBE COMPLIMENT:

VlA
V1B
VZA
VB
VoA
VB
V4a
V43
Vo
VGA
Von
V7A
V7B
V8A
VaBk
v QJ%;
V93
V10A
V103
yila
V11B
Vig
V13
Vid
V15
Vi6
V.I7A
Vi7B
V18
V19
Vz0
V2lA
V218
Vei
Ved
C88~102

200V
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6318
61,3
LBATT
12ATT
12ATY
I2ATT
6lL8
6518
CAT.O
cpla
€3L8
JZ2ATY
LSATY
12877
L2ATY
L2ATT
L2ATY
12pE7
12BHY7
G6BLS
OBL8
GEH7
6EJ 7
eBR 5
6550
6h40
6EL8
6BL8
6CB6
SAB4
SRS
6BIL8
6815
cAP1
CAZ
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VOX Amnlifier
Micropaone Prsamplifier
QT Ampiifier

QT Amplifier

VOX Amplifier

Relay Control

Inverse Limiter

Reflex Amplifier for Limiter Indicator

VOX and QT Rectlfler

AF Amplifier (AF Filter)

AF Amplifier (AT Pilter)
Audlo Phase Inverter

Audlo Phase Inverter

AT Amplifler

AF Ampliifier

AR Ampiilier

AF Ampiifier

AF Modunlator (Cath. Follower)
AF Modulator (Cath. Follower)
8 MC Reactance Tubs

8 MC Crystal Oscillator
First Mixer

Second Mixer

RF Driver

RF Power Amplifier

RF Power Amplifier

VPO Osaclllator 6-5 MC

VPO Oscillator 8-5 MC

Vi'O Amplifier 6-5 MC

H.F'e Crystal Osclllator

Vi'C Buffer - Doubler

S MC Amplifier

Horizontal Armplifier

Cathode Ray Oscilloscope, 2%
Voltags Regulator

Sillcon Bridge Rectifier
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SECTION VIII
MATINTENANCE AND REPAJIR

CAUTICN: DANCEROUS HIGH VOLTAGES ARE PRESENT ON THE SWITCHES,
ETC. BEHIND THE FROWT PANEL, CN THE LARGE RESISTORS IN THE
6550 SHIELD COMPARTIMENT, AS WELL AS COMPONENTS UNDERNEATH THE
CHASSTS. USE EXIREME CAUTION WHRY WORKIRG ANYWHERL ON THILS
EQUIPMENT WHEN THE POWLR IS Oif.

LOW LEVEL EROADZSAND RF CIRCUITS:

liost of the low level RP eclrcults are broad-~banded and eligned
with an R sweep generator and oscilloscope at the factory.

0 NCT PEBAK OR ADJUST THESE CIRCUITS WITEQUT THE PROPER TEST
EqQUIPMENT. Detalled allgnment Instructlons are available upon
special request. Pleass submnit a 1ist of test equipment you
have available.

Thaae broadband eclrcults include the Buffer~Doubler, Driver,
Secord Mixer, and Filrst Mixer {except 19.5 mec for 20 meters

gnd 39.7 mc for 10 meters which are normal 1y slightly detuned to
egualize thelr galn with respect to other hands). The high
fraguency XTAL O3C slugs may be adjusted for maximum output,
then freguency calloration. Ccrrect callbration will occur

near maxlmum cutput. The 8 MO 3B GEN. TO MIXER may also be
peaked, so that when the QUTPUT control is set at 3 otclock,

tha {inal amplifier will be driven t¢ 180 watts Input, with a

o2 ohm non-=inductive load.

REMOVING THE PLUG-IN AUDIO LIMITER, PLUG-IN AUDIO FILTER, OR
RELAY GOVER:

Preas the latching clamp down about 1/3 inch (compressing the
rubber) at the end near the V0X RETLAY cover, then away from the
shleld until the hook 1s disengaged from the slot.

REMOVING TEE PS~2:

Rermove the Phillips hezd screw from the bracket on the chasals
located between the P3~2 and the power tranaformer.

FAN MOTOR MAINTENANCE:

All types of fan motors should be lubricated periodlcally with
g faw drops of light machine oll to prevent them from becoming
nelsy.
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REPLACING DEFECTIVE SECTIONS IN THE BANDSWITCH:

Bandawltch sections mey be changsd without disassembling any of
the adjacent sectlons. Ovbtsin two rods 1/8" dlamster sbout 15"

long,

In an emergensy, the scvraight sectlona of wire occoat

hangera may be ussd,

1,
2

D
4,

D

6.

R2move the wires from the dsfective section.

Open the right pansl door and rerove the chalns
from thelr sprockets.

Remova the four scrsws that faaten the rectangular

Lendswiteh mounting plate to the front of the chassls.

At the resr of the switzh, remove the two 5-40 nuts

and lcckwashera.,

Insert the itwo 1/8" diameter rods through the holes
in the »ear of the chassis snd uss them to push the
twe long &5-40 handswlteh frams screws out towardcs
the front panel, Usa agqual prsassure on Both rcods.

Thisa will push the mcunting plate, indexlng

acgemily and shalft oub tirough tha opening in the
»ont panel. Push the rods just heyond the

defactive wafer, then beck siightly until ths

wafer can be removed,

When pushlng the plate and lrndexing assembly back
in, be sure that the grounding spring engages the
shaft at the shield batween the low level rf
sectlon and the output colls, >

REMOVING TEE VI'Q:

1. Remove the 200V from the cabinet. Iay the 200V
cn 1ts left side,

2. Usling a screw drlver, carefully roemove the VFQ
power plug (6-prong) from the RF chasails.

3, Remove the VF(Q RF output (white cosx) phono plug
<rom the extension receptacle. Thilis receptacle 1s
taped to the wiring harncsa.

4, Locssn the Ltwo sorew drliver-~slot set ascrews which
are located inside the Jargse dial hudb, on the rear
of the 1003C dial scale. DO NOT LOOSEN THE TWO
AT.LEN HEAD SET SCREWS LOCATED ON THE 3/4" DIAMETER
SHAFT.

9, Pull the entire tuning knob assembly cut of the
front panel housing.

6., Remove the four Philllps Head screws which hold
the four square VF0O mounting posts to the front
panel,
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7. Remove the ball-chain from the sprocket on the
right side of the drum dial,

5. 5lide & large plero of newgpaper between the rear
of the pans:l and +the crllibrated dise and dimm
dials. This wlll prevent sc¢ratching the dials.

9. Preess thoe lower portion of the clear fiduclary
acale fliat agalnst the panel, vo snable the
lower cwc sguare posts To clear the fiduclary
scale while "rocking" the VFQO out of the top
of tha 100V.

When installing the V¥0 agaln, be sure to use
newspaper against the back of the panel.

VF0 RECALIBRATION:

When nacessary, the VFO can be recalibrated right at ths
opsrating position, WIith the doublie converslon system used,
the VFO is at & moegacycles for ths low frequency aad of the
band and & megacycles for the high frequency end of the band.

Using the 80 mster vend (3.5 to 4,5 MC) as an example, we find
that:

FIRST CONVERSION:

B.000 MC Masster gonerator frequency
plus SEOHO MC VFO frequency

14,020 MC Conversion fraquancy

SECOND CONVERSION:

17,500 MC Sesond conversion cerystal
minmis 14,000 MU Flrst conversaion frequency

3.500 MC Output frequency (second conversion)

and
FIRST CONVERSION:

8.000 MC Master generator frequency
plus _95.000 MC VFO frequency

132,000 MC Pirst conversion frequency

SECOND CONVERSION:

17,500 MC Second conversion crystal
mirmes 15,000 MC Pirst conversion frequency

4,500 MC Output frequency (second conversion)
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It is suggested that the V0 frequency be checked against WWV
at 5 mogacysies with the red pointer at the last .1 MC Integral
markivg at the high frequenzy end of the scale and the kiloaycle
scale at #, RF output can be cbtained at the "Wp0 OUTY jack

o6 rear Brronl.

Remove the plug butfon nearest to ths front panel.

Allow at least 5 minutes for ths unit to warm up. Adjust the
center screw isecond one) for Zero beat with WWV or a secondary
gtandard, The left acrew (first ore) is for 4950 KC, the
second for 500N KC, the thlrd for 5050 KC, etc. Refer to the
200V TOP VIEW crawing.

At this tims it 1s asdviseble to check the conversion crystal
acourasy by listening to the output fraquencies at 4.5, 7.5,
14,5, 21.5 and 29,7 NC.

On all bands except 10 meters the VFO can be corrected every
50 kilocyeless if a 50 KC atsndard is availlable. Ii only a

100 Ko standard is avallable, the VFQO can be corrected at sach
100 XC integral by adjusting the even screws (2nd, 4th, 6th,

etc. ), wnich appear in the slotted opening as the dial I1s
turned,

DETERMINING THE PROFER CHRYSTAL FOR
CRYSTAL CONTRCLIZD OPERATION:

Front Penel Cryatal = Xl-8-~Fo

X1 = Converslon Crystal IC
8 = Master Irternal Generator Frequency in MC
Fo = Output Freguency in MC

For froquencles between 25.5 and 29.7 MC, the following formula
aprlina:

Front Panel Crystal = X1l-8-Fo

A "k WS vyl -

2

200V
2/24/61
Printed In USA Page 40



CONVERSION CRYSTAL FREQUENCIES:

:{1 4?#7 I.IG fﬂl" EG#? t':} 29:7 T-IC
X2 34.5 MC for 20.5 to 21:.5 IIC
X5 27.D0 MC for 13.D0 to 14,5 HC
X4 20.5 MC for 6.5 to 7.5 MC
Xo J7.5 MC for 3.5 to 4.5 MC
X6 15.5 MC for 1.5 to .2.5 MC

X7 EXTERNAL CRYSTAL
X8 8.000 MC MASTER OSCILLATOR

Crystal holders for the 200V must be type HC-6, with .,003
dlameter pins for FT-243 scocket. If largor holdsrs are used,
the panel door will rot eclosa. Crystals for use in the front
panel scckeb shouwld be obtained from the Nerthern Engineering
Company of Buwrlilington, Wisconsin, wno have a 200V test fixture
80 that they may be ground for a high degree of accuracy.

VPO LUBRICATION:

In ordsr to reduce frictlion in the YFO mechanism, the following
parss are coated with Dow-Corning #53 Heavy Consistency low
tenperature silicone greade:

1, Threads of the 2-20 lead screw shaft
2. Top of ths round 3/8" diameter stainless steel post
Je Bottom of the 2~56 correcting screws

These parts are accessible by remeving the bottom cover of the
VEFO, alter removing the V@0 from the panel.

CATHODE RAY TUBE STATIC CEARGE DISTORTION:

Under certain conditlions, especlally during periocds of low
humidlity, it is posaible for otatic electricity to accumalate
on the rYace of ths cathode ray tvbe, This will sericusly "warp"
or Ysiretceh" & portion of the patiern, and result in some very
unusvel displays.

When thls exlsta, the face of the cathode ray tube should be
washed with Tlde or other similar detergent.
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SIDEBAND SUPPRESSION ADJUSTMENT:

Before proceeding wlth the slingle sldeband adjustments, it ia
recormended that the operator femiliarize himself wifh the
1llustrations of the osclllioscope patterns shown in this manusl.
The ultlimate objective in the single sideband elignment is to
obtain a pattern containing a minimam amount of ripple when a

Pure sine wave is applled Lo the AF INPUT jack. These adjiustments
should preferavly be mads at less than full output, to provent
anplifler coverleading which might "wipe off" the small amount

of modulation rippls.

A low distortion audleo oscilleter having less than 0.3% distortion
should be used &t & frequency anywhere bstween 1000 and 1500
cycles, and the level to the mlcrophone jack should be less than
20 millivolts., When the audio oscillator has distortion in

éxcess of 0.3% these distortion progucts will appear as ripple

in the output wevelorm and can not be balanced out by ths
adjustments. If this 1s the case, the only slternative 1s to
adjust for ean squral amount of ripple in each sideband. Distortion
in the sposech ampliflier caused by overloading or a defective jSHube
can also produce a similar ripple. UWhenever the Central
Electionles MM-2 Modulation Analyzer is used as a source for the
audlo frequency tone be sure to adjust the fesdback potentiometer,
R57, to the point where oscillation is just sustained in order

to keep the distortion to a minimum.

The following four adjustments determine the sideband suppressaion:
the AF RATIO potertlcometer, the AP BAL potentiometer, and the two
8 mec RF phase shift coils. DNote: If the 8 mc. crystal
oscillator plate coll is detuned, or the oscillator output low
for any other reascn, ripple will appear on the pattern. Before
meking the acdjustments, be sure that the EMISSION switch is in
elther the USB or LSB. positlon, and the RF POWER OUTPUT control
1s at maximum,

AdjJust the carrier balance potertiometers for minimum carrier
output a3 indieated on the scope, Advance the SPEECE LEVEL
control until about two thirds mexlmum output 1s obtained on the
oscillloscore. AL no time should the speech smplifisr bs driven
to the point where Lhe Audio Limiter 1s operating. If a notice-
able amount of ripple 18 present in ths cacilloscope, try
adjusting the AF RATIO and AF BAL potentiometers first.
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The mosat gatlsfectory method of sdjustment is to leave the
EITISSION switch In the sidebard position which indicates the
largost amount of ripple, thon slowly turn the AF adjustments
until vhe amount of ripple is reduced to half the originel value,
In other words, tiy Mapllitting the difference® each time an
adjustment ls mads and then switch to the opposite sideband and
try, 1f possiblie, to rsduce the ripple again. During the adjust-
ment process 1t wlll be necessary to swiltch sldebands several
times. In many caces it will bs found that if the ripple is
completely ellminated at one time while adjusting one sideband,
the other sidebtand will become worse,

If sdequate suppression cannot be obtalned by varying these two
potentiometers, 1t will be necesssry to adjust the RF phese shift.
Bech tlwmo RF phage ghlft adjustments are made, 1t will be
necessary to adjust ths CARRIFR BALANCE controls for minimum.

Be sure to switch sidebands frequently during the slignment
procecure,

SIDEBAND SUPPRESSION ADJUSTLENT WITHOUT THE USE OF A SCOPE:

In an smergsaney, 1t 1ls possible to adjunst the sideband auppresslion
using cnly an audio osclllator and a receiver. Only an audio
osclliator with low distortlion should be used, set to approxi-
metely 1000 cycles.

The recelving antenna shorld be removed, the BFO turned OFF and
the AVC CN. Tune in the signal in the receiver.

On the 200V, the Speech Level control should be kept wesll below
the polnt where the audlo iimiter hegins to operste and the
Cerrler Belancve controls adjusted for MINIMUM carrier at all
tines.

Remember that wlth sine wave input, a pure SSB signal has NO
modulation ripple end reaseuhbles a CW carrier. With the FUNCTION
switehr on I3B or U3B, adjust the AF BAL and AF RATIO potentio-
meters for MINIMUM modulation in the receiver. Minimun modulation
corresponds to maiimai sideband svppression. During edjustment,
swlten sldebands frejuently to see that the supprsssion in both
sldebands la improving. If it is necessary to adjust the 8 mec.
REF phene shiit clrcults, be sure *o balance out the cerrier after
eacn adjuatment, Audio or rf unbalance will provide a 2000 cycle
tone, wills carrier will result in a 1000 cycle tone. It may not
be posslible to eliminate the modulation entirely due to the
distortion in the everage asudio oseillator.
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200V SIDEBAND ALIGNMENT
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ADJUSTING THE MIXER POTFENTIOMETERS
(Refer to the 200V Top View drawing)

Use a 150 watt lamp load on the 200V, with about 150 to 175
watts CW input on the 80 meter band. Remove the antenna from
the receiver. Well shlelded receivers mey require a short
plece of wire, a few Iinches long, to obtain sufficlent signel
plckup from the 200V, Try to adjust the pickup so the signal
reads near full scale on the "3" meter. Keep the BFO off, the
AVC on, and the RF gain on full, Adjust sudio to comfortable
listening level.

Tune the 200V VFO to 4000 KC. Tune the recelver to 3500 KC, to
coincide with the apurlous aignal. Adjust the first mixer (R404)
cathode rheostat for minimum "S" meter reading. Make sure
control goea through a null. Now change the bandswitch and
recolver to 40 meters, Now tune the 200V VF0O to 6900 KC and
the recelver to 7100 KC 1o coincide with the spurious signel.
Adjust R415 and R418 for minimum "S" meter reading. Varying
elther of these controls will usually affect the other; so it
will be necessary to keep adjusting them alternately until a
minigum 18 obtalned. DBe® sure that these adjustments do not
reduce the power Ilnput more than 1l0%.

If the 200V 1s always operated with the power output control
retarded for driving a linear amplifier, the above mrocedure
may be repeated with the control 1n this position. Thls can
result In improved spurious ratio at the lowar power level
requlired Irom the 200V.

Set the 200V VFO to 29.7 me. With an antenna or s dummy load
connected and the Function switch in Manual and Emlission switch
in CW posit?on, turn the CW Carrier control and Power Control

to minimum. Adjust Carrler Null potentlomesters A and B for

- minimum carrier ga cbserved on the scope. After the carrier has
been completely nulled, any vertical deflection of the dot

indd cates excessive spurlous radiation.

If this condition exlsts, 1t will be necessary to adjust the
Tnliple Trap Coll located to the left of the 0AZ tube., There are
tihwree powdered iron cores for the three coils on thls form. One
core is near the chasslis, another near the center, and a third
near the bottom of the, form. Using & 1/8" hexagonal TV alignment
tool (Allied Radio part #42N377, Gemeral Cement type 8606),
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-gtarting with the core nearest to the chassls, adjust each one
slightly for minimum vertical dsflection on the scope, or
minimum spurious signal in the recaeiver at 30 megacyclea. Now
adjust R411B (secord mlxer grid bias) for further reduction of
the spurious signal.

With the VPO remaining at 20,7 mc., tune your receiver to the
spurious signal at 27.7 me., and adjust the core nearest to the
chasals slilghtly for minimum signeil.

Note: These null points on the "S" meter will not necessarily

be zero, due to varying characteristics of each manufacturer's
"S¥ meter circuilt. If you check your "S" meter with s laboratory
standard signal generator, the level of the spurious signal in
question can be determlined, provided the receiver 1s clear of its
own spurlous plckup response.

It 1s recommended that these adjustments be checked whenever a
mixer tube is changed.
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CENTRAL ELECTRONICS, INCORPORATED P254

200V LIMITER BATTERY MAINTENANCE

I

BATTERIES
MALLORY TYPE

\‘ / RM 675R
1 |
D “1 OBSERVE POLARITY
O WHEN MAKING
‘\ | REPLACEMENT
+| DIODES

The normal life expectancy of the mercury batterles 1s
peveral years, and will be squal to their "shelf life",
Dus to the oirocult arrangement, the batteries will charge
when the limiter operates. When their internal resistance
becomes too high, the output of the limiter will rise
appreciably and the RF stages may "flat top" with speech.,

If a germanium diode develops leakage, the audio gain will
be reduced considerably, sinoe this will ceuss the Iinverase
feedback to be applied at all speech levels instead of the
higher levels only.
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RESISTOR BOARD ON LO~-LEVEL RF CHASSIS
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200V ACCESSORY BAQG:

The following items are packed separately In a small bag
which has been placed Inside the shippling crate:

1., 1 ~ Plug, 4 prong, Cinch~Jones P304 CCT

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

3. 1 « Socket, 2 terminal, Cinch-~Jones 8302 CCT

4, 1 = Plug, 3 circuit telephone type, Switcheraft #2867

5. 1 = Fuse, B ampere, type 3AB, medlum time lag
Littlefuse #314008

6, 1 - Allen wrench, #10 (for large knobs)

The 4 prong plug provides access to the Internal Relay
contects, A Jumper has been installed from termlnal 2 to
terminal 4, which applies line voltage to the TO ANT RLY
115V AC 25 WATTS aocket, For keying other apparatus, where
115V AC is not required, be sure to remove the jumper.

The 2 prong plug should be soldered to the apeaker volice
coll leads and the 2 terminal socket to the receliver output
tranaformer as described in the Recelver Connection Diagram.

The 3 oircult telephons type Jack provides accesa to the
blocking blas ¢ircult,
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DIO PHASE INVERTER

12AT7

IOK-IW

RESISTORS ARE 1/2 WATT 10 % EXCEPT
AS OTHEWISE SPECIFIED.

K= TIMES 1,000. M= TIMES 1,000,000

CAPACITOR VALUES SHOWN DECIMALLY ARE
MICROFARADS. OTHER ARE MICROMICRO— -
FARADS, EXCEPT AS OTHERWISE SPECIFIED.

ALL SWITCHES ARE SHOWN AS SEEN FROM
REAR. THE NUMBERS DENOTE WAFER POSITION,
No | IS NEXT TO PANEL. THE LETTERS RS8F
DENOTE REAR 8 FRONT SECTIONS OF WAFER,
RESPECTIVELY. THE FRONT SECTION CONTACTS
ARE SHOWN BY DASHED LINES 8 ARE AS
VIEWED THRU THE WAFER FROM REAR. THE
BLACKED ROTORS ARE ON REAR SECTION. SOME
WAFERS HAVE LUGS {WITHOUT CONTACTS)
WHICH ARE USED AS TIE POINTS,

THE THREE PLUG-IN COIL UNITS, 2ND MIXER,
RF DRIVER & XTAL OSC PLATE SHOW THE
CIRCUIT USED ON THE 40 METER BAND. REFER
TO CHART (IN INSTRUCTION MANUAL) FOR
OTHER BANDS. EACH OF THE ABOVE PLUG- IN
COIL UNITS CONTAIN SIX COIL, WHEN AN
"x" BAND COIL IS INCLUDED.

NUMBERED ARROWS AROUND THE CANGED BAND-
SWITCH DESIGNATE WHERE WIRE CONNECTIONS

GO TO A PLUG-IN COIL GROUP ASSOCIATED WITH |
THE PARTICULAR SWITCH FUNCTION.

PLUG-IN COIL SOCKET —LUG VIEW

s 7 6 5 4 3 2 1 |
0 ¢ ¢ ¢ 4 004
D DDDD
¢ 0 0 ¢ Q0 0 ¢
o 10 12 1314 15 |

CENTER LUGS ARE TIE POINTS &
HAVE NO INTERNAL CONNECTIONS

THREE SOCKETS ARE WIRED FOR XTAL
OVENS # NE-62 (OVENS OPTIONAL)

,005 CERAMIC CAPACITOR

¢ = THREE CAPACITORS IN ONE CAN

b = TWO " o )

m = TIE POINT

| = RESISTORS & POTS ON BOARD |
LUG NUMBERS ARE SHOWN

I : LETTERED LUG

(©) = TEST POINT

SH = SHIELDED AUDIO CABLE

S B F= START 8 FINISH OF WINDING

LAST R & C NUMBERS

RI6G4 & ClI40 R244 8 C223 R307 8 €304
R4gl g (€482 RS13 & CSI7 R613 8 C620
R721 8 C7I LIMITER=RI2 & CB8

FILTER = R37 & C27 PS~2 =R8B8 & CI0O



T amll F W wF ¥ T ELE W

POWER SUPPLY SECTION # 7

L

W-R-

&S B3 z nee v
1 S,$#982 N! * &
: 2 J 5-5a-M I -
T VA VoY 123¥ 5 N o W ] —_—
Hoo 141103 / Z v T [ _
=E1ENI x V) | i
_..— = V d | _ 390149 . : B 1 A-WE-M
L L. \ NO211IS = I
o | .
| * o NS~ 3 | .. ND- B .w,i
1-%S4 AGLS OSK | ~ | _ ~
MD | _ Ol o) — = » * v ﬂf.
A
201-882 x 18 | 2w
_ 02 9 . | | & o [° | 2T°
- O
d X¥v0) ——— 61'8I2Y — 1 ol & . x e 4 2
I
NI _ MME}W“ > YA QO9 m _ x OS= UEWAI. “__.w
7 o4 s S T - - | A30 %S3 © & AL NS
5 _ = v —
° 4 S = = r kR = --- R
__. - T ,ﬂohu | < - 2l 3 L i 58
o - _ - - { 3 - _ _
2 Sk @ + _....._a_ ot . : o 2 VilIA bZIH H2Z
XOA 4 " ST ot \ 3 o & Q — “AAAA————
ey ol ¥ T nOSUHIES 2T > | | 38Nl IONVLVIY
N M j e S 132 z| Aosy |INOv [l d o 87189
3. &l 1€ % 28 Va dN Ot _ T |
' BTy
o m + ..W W m...." + _|||T|._|..=.I||o _ _Immnv_mllbﬂ.l —
o B O 4 c0L SQLD
M » ._ o o mn.._ | __ | -
O MZ-HOSI = A o | A-%8-M A-N8-M
2024 BOZY 90,4 Tl o r VYR
1 VWAAA -4 VAN e 1 vl | - — —— —
MZ- 0G| MOl -8 8-d o Z ..Ilv..mlz» @ ﬂ
w_ 5-M8-
| J —
- | mlemlg T l_ _ t I_ml.v__MI.g H_P
T NO-¥8-M i ) T - | uu_l
§ ——— p— 4
o 433N | -
2 3 | : L .ﬂ_
S = 5 x| %
S ‘ | S x| x| | AOO97cOF
] ol L) He - 1220 .
’ A 089+ o %
¥2078 = 3 = ﬁ - :
A ] g-58-M (Q3219¥3N3 _
HM  \ i HM . NOILISOc
‘ LIWSNVYL N
, _
MOLI3INNOD A . l . T 8% 8-M B A | T divd 031SIMlL
WZOW Z
TONIHJWY . > M. :
3sn z| 2| x
. 98-M - Jﬂl.{, |—
? . 1 40-M © u8-4 HIvd J31SIml
— —
| . T | g-M | — - - —
o . x ﬂ . R | 39 AGH e
! o8 A-M
XL P~ P _
77 . - _
C0LH M.t | | [ J._M.urzﬂug
“8-d-M # - - ' VVVV ._m-m-a_ | . | ;m_w_gum - ——
g-HS \ - T No-5 - -
. | ol z 5
HE->E-M D | g
" ! L o . _ — ——
N - T @IO ﬁ —~
| T _ ._ o bn
x| ¥ %Wm
| a5 | L
HE8-M ) HE-M _ _
||
]
_ 102 3DI0A AY13Y i | | _
HMNdS OL AYNYILNI 122- 5 0€-d = L VOA-81189
e | | | ¥31411dWY 3V
i< | g | _ ! | S13
% Lz 1 2] | | soo SO0 006
s | o I I _ L sg 2
_ _ 13205 AVIIH YNNI LNV | ] | 1 | _ _ ‘ 132 8171 |I™Q/2 =




Nlll | Dl L _ —l — o - E.A\ - -
l | _¢= =m||L T . - T _ 7 .. = ¢ _..nul { -
—|.!.. .I.._ | | : L w_x
' av-vOE-S _ . _ )
102 3210A AV13d | « | | | VOA-BI89 89A- i€
193-$0¢-d . _
HAdS Ol 1UNG3LN e * _ | | M TIWY 3V 43141 iy
. | | . || 62 " 2
o | -4 _ _ | 1
X v |2 005 | ) {¢
" _._. m _|¢| I_ e — — ‘ k o :
W i 4oLl . . | ] . L2 e
e S - 13%00S AVI3Y VNNILNY _ _ | 5 | el
M ol | 7 o 0L 2V AGII S123NNQD . | T 5 " W._ 0
C_ M 139-20%d [ ....w..-ll_...... \_ nm_._ ONT1d NO HIdWNP _ ‘ © * | Jondl
S _m.rJ S * | | | | 9-NL SNl - R N
T & _-_/ | ] 3INGOW NI-9Nd  MRLT
L ~ _ | | | |
ONTd A¥YITTIXNY > L] ]
. 8 1102 IDI0A YNJS ©
_ T —={ . 0 = I=F==
+ [ OXVOD ~— — —— 4 XYQ |
_ LIND0S : 38
NOISN31X3 _ L 4
HE-M T h
3 . ) | H
@ - - - - A-M -
@ A-M _
d44-20% o - L
| _ v __
| MS2-IVASI - _ _ O L
LNdLIN0 HADY ATY LNV Ol | _ - |
_ _ | > L 1
} t u..h =»
o o o| &
1 | (]
3| = 2|«
-~ —
! " [ OV AT'9 A 8 U8 divd Q3IISIML _
% HE L -
R N O XvO> -

- d XV0D

W
WH
<
)
o

W- BK

'SNYHL iNdLNO HADY

_

_

_

_

_

| |

b7 ) __ HM |
1IND0S AHVITIIXNVY 8 ‘ NG _
| T

_

_

|

f lm.l_ - I — - ! ]
— - : E— —— -
mu.\ - - S
E agv _ a _ _
L *._._II . _ _ p _ _ )
OllE [Ha-m ﬁ
m.q...
HOLOW NV3 M8 —M —
. — — — —
n
= O
_ _ | | <35 AL 238 o oS8 . Sh
3 | Bx¥ o ©3%x J @3¢ =3x
Q< ~ LNdNI SLIVM _ 5 ¢ 9
¥ O o isnrav Y3L3W _ O o
_ QS - | 18- , |
| D*+3; _
w o= - H “ l R h
_ o] < 6L m - A
e HW 220 N =T —
* 2-244 o < w30 A L ]
i nNu =~ NP . 19
ha 1nd1NO A oA [ \ 812A ~8189
O 9 & 2 | dV IHOH
o v 2s e ¢ 3 o |
| o T © x SISSYHD 34 I
e -t ONIZITWMINAN _ | S r NaAa1 01 NO _. ~VYWW 8L 2




H! LEVEL RECTION #6

2-J4H =3 Nt Q) ®
I_m u_I..— O D -_—lm-! ..F-.w - _
l/ L
LNd1NO AJA SN gIzZA -8189 vizA-g7g9 | _7_
U2s 7 e o) JWY THOH dwv oNe (Lo
1 k35 LY b ee /_m | s
NI Z1TYHLNAN JMEMqu _."_._M wwﬁ__l
StS-81 SP-id WU ONOMa -_— — mJ
TONIHAWY I DG > 5 ME— L N S T 1
Y m- .
act LY QF 2 -
oo = ¢ Q3Z1943NI 1ON) X X-08-0b
2195 1 = /yql_m_m_ LN3HHND 02-Sl HO4
102 43A0 NIIHDS SWGOL S "
o HIN 220 b 1 3
< S Sd [TV \ L2 __ =
O X Ol 404 | =
. 9094 -M2- 6l & SIA JWOI QL <l '
JWWNZE—G 15N\ 0ces o HM
HOL{0VdvD 60v L
IVIXVOD d0 v - : —
) NO e __
2L ¥318N0A- ¥344N8
199 P
0o -
/ mq
| | /
* | W _ —
_
s _ 0l -
| | I %P an W
_ w _ ®}|®
v <3 | A"
o ) et 2
el
| | 1
Htl 8 At ! Gl .
ik S M _ | orea0 )| ||
= as —t
ey | SHIDVAS HILIMS 4
z N | _ | Hd- M 0J G3"43310S n_._m_:wuul._
N O ] _
:.J Ww @ -
nSe © ) @
\ 6 ] ,,
v H- M —_— -
&2 oty % NG-T] HOLYINO3Y  —
W_.mw A9V.LI0A <
— Sd\V\00 / 12 NE _
i H3I14ITdAY > |
Sa ¥3IMOd 3 ‘A
S% s¥31dN0O_GNVEQVOYs |
ﬁ .... W SEECCP _ |
[ONO 1] T XV0D O
_ M3IIA Nid | 9CA-2VO el | -
| 5 197-90¢€-d _ o
| 9M1d SINOP 4 - o S { 4 B
oL ANgl LO g1 | x = "
M Ol ™ 10 H O ﬂ - _ _— — _
* 22, |- L8VHD 335 0v0 M3IAAING 4Y |
z | osw i |& ....m_ =l | 10% 4 e | w, o
= W22 © |© H_ K ) - M.n_l v C<e
{ b= 6 —_ = < X H b._ 8 o
O L S e L B P = o w | ' -
u —— 1 L 2<s [0 juwc | |z _ . R | 822 | m3aiA 9N z
A N <o |—|\ 52 @ + g8v—-90¢-S P4 | ©
| W \ _ o W . | 1€pd| Otv e — I%208 ¥ Sy €
a ! y _ 5 |+ 2 v 2, ) S3NOP < —
| o _ ot s © |« L
7 _ o
_ A I | & -a 40 6
T — ] —— Ll W 4 "
| 22Sh-idvé e Y a > < )]
230 o Qa =11 " pir-v813/c08
| ALISNILNI @ SNJ04 @ H - ? .n_; S d3aA ’
_ 1054 90Ey  SOEH pOEY « 4 140 4
%00l MOOI | n
 ___ Yoor  voor  Moos MO 3d09S HOLINOW | L

9 % NOILD3S 44 13A3T H




2 | @
{ | M { ﬁ_b
T 03 T
e G > b
Q w > S
p—
ok O | x
2 Q|6 o
= 2 WS
| - g
¢« — | g
T = Ll z
oo 0| g o
— a O o | ©
g - N
s = > N
W 5 - <
T :
O O o
7 , -
O
@
o
— _ _ | |
3-HS ) ., , ] ) 88A-Llval  a6A-Llvel
_ o " — - I T - T o = r
Y b1 ACEER Ivly
. e ————— _ —
FAM L AOSH 69 . o~ 251y
awor | ©); I §008 062 @—t—vvWW
D 2112 = MOEE
< 8D 1Mt 0G¢ L |
Ay _ Ly 9y ol 9 |
OILVY 4V ISk g0 (& ZL
02649 'tl6 o mg® T. x
N =<0 =<0 v _T — o = = O v
228 N s LO-b2ETY 92- 05| 0 T o
NSE NSE | _ by 4 ik
od
€ 013 008 'S0l _ | 5
By H@—y oo ] S @ @ o
A 2 »'0S8| 2 He1l9 T Mo T  x
L ~Sx _ o] BSF 2 &
x - €Y 2y ol _ o
J P @ 151y
N
= 4 +—AANAN
._ IHIC =5 hw AOCE
| vZA s #Sd o
4 37NAOW NI-9Nd 2-Sd ) x MmI— 2z
vHd 0laNY H4314IHS ISVYHd OIaNy VBA-L1lVv ¢l VeA-L1lV?2| VOIA-LHBZI .M_. . Wd W
NV
_ - - — 34T TdNY 4V HO1VINQOW 3V O
. 10d 13A37 83158vo ) d 8SN L)
AS+ MD HO WV Ol S3HOLIMS =t t 9
u|._....“__ - . _ (_L3AIY NOWWOD 34V SNOILISOd ¢
o2 N aub‘. AN AR e~ | Isimyo010 O
°\ H /S \1,, HE-M " Fare (M2 [wv] ‘ AM | -43LNNOD IX3IN <
.l\..0|1||| {1 N /ﬁ\ AS 3 W) \......I vy gS1 40 85N L)
S N N | — NOILISOd =
Q7H3 ] Mo Lo R DI = = olany 8S1 iU
< Sonst ~ z < ~ o . T
L rf\ AL N< T \ LS o . SIHILIMS (S¥3vme)  ~
( . % e o '\ e e ...L...,. X ~Qq HOLIMS p)
D | [ _ § I e : et z ATH NOWRO® NOISSIWS
T13ATE | NOWWOD . HOLINOW -M3 - XS 4 L _ 2 . A_ 13A14 N J -
| | 403 10 S3CIH3A0 e
4 } ERL TR €Ny 20 iy ——— W
L . 2 .l. - . —— .P
ﬁ A-HE8- M g T1NN H3154VYD mo_w__ T
Q-HS i
- mm Hd
T i.. ~ ) vn, oIy 6014 . | _x :
. — - o _ I Be 0115 _Mu 19]4% _w_w G ﬂ |
Al 0 | alc w38 _ o _PTETET 30 &l J | \ 901
o 4= == =5 - T |
_wn.u m 1".- s - Wnu ! - _\.@. % 1-00¢t _
9 alo p— Ii = 1 ) o0 —
- - o= g n > 1 os:mn: xu_ L0 %1-00p 9-8-4-£01D
— ll.{ll\}
= [ g > 1 AAANA =
Mwm o © _1 .S~ LI Dl | S H | ._. [ <oy %1006 Aty Am

CHKD £cL APPVD GEM

DRN 4. W.




o A ~- —— AN A AAAA —ree I
. ] - cils e, Am.@_o 0g¢ D3 .w.wm ) _
't o o @\ - mum_mal all A A | \ 901
S p " . \@\; %1-00t _
r d AAAA ©)
— T . At — A
—— I DW) S,SIZ D L0 %61-00% . | 9-C-~-€01D _
0 1 AAAN (¢] =
x - - b ._ <. v SO %, 1-00b E :@xe 0l HM J
N o~ _ 101 L '.— @ SHOLIOVAVYD
X | — L = . . 92- 882 % | -00% _ HOLVINQOW
l._m_ H 219 801D | 201D £ Ol NV 0 .
— >ou Ote 052 10,
02 HOLVINAOW V1418 . T T
14IHS 3SVHd _ '8 530010 NI-9N7d v 1NN H3158VD
— TR Y — — -
_ 09 31vd 34 I N X90D _ NXv0) ]
HOLVY I HOSO HE-M N -M
IVLX OW 8 IS0 OW8 - —
Q-HS d-HS
_ 1S S
T ) — ——
_ HE-X8-M H3I3I1dWNY 1D d8-38-M
— o177 g2A 21?2l VA 1
- M H-M . ~ No._T ol
- : of
_ ¢ . an Z25%m o ~ v 2N o
8 RN B ~d 48]
i ™ _ " . - I*I m_w._ i
—_— . - H m - =T oJd o ]
L 4 _ nu—hu_ MY - 4 — \ @O _
0 _ {23y y og2y e £ 339 ¢
b - . Fp VV VvV ' = -+ —_— 2z
“_.. of 8 ¥ | > 13 OOl ! 9 |s S * . N —o |
=l 0~ A*,_ 6524 MG © _.__..u_.“_.ll.ll “ > .
2] L 1
° y | 3ISv313y N o | _ 1 | 1
B | INIL 5-M © iz
. Py N -
20| 2 ¥ 8 o .rn.u_.mom ._.xo%% WWM |
8¢ 2y -5 H. : -
. . 4 .?)\Jt}.\ ¢
| N NOEE X<H 2z
sod™ moo £ ' Ak 3% - 538 NP <
L | LI P4 : mll L ° Yo ¢ =3¢ SI2D = O
Hrl. I “m m NO;7IIII. *
g
I-AY ol I I GA-STV9 VEA-LLVZ2| VIA-87189 >3 |
geA-Llvel 2 AAAN———. ] M3I4INdWY XOA |
TOHLNOD AVI3M Xy M2 b . - ]
. | 49 48
| _15-M i S-M.
NO- ND-M
e HOLIMS T NGRS ..._.m TV 3DI0A |
T H-M 440-NO o~ EREE AN XOA
o — - T 3V AGII ST HF AW A P SN P TT
AHFE A-M _IH I 1ﬂ\.../ \, “ 338 NOI11IS0d
— —— - . / RN P Sy IWNANYW NI
4, ND-NG-M / S INI Y T e
— - _ . 18-3-M / \,. PN (434vm 1)
_ N . 5 g-HS / T~a ..v <1 = hﬂw HOLIMS
: — i 4 v NOILONN |
o AOSH HO-M T o T Iﬂ HO-M _
— 1+
— 0129 HOLVYDIGN! ¥3LIWIT myPyTY TE-H-M )
ANOYP | ~ — — . — | 8-HS g-HS .
— A Ilm@..__m-mz 5029 Y YYV AOSP | _
L He'd * INOZ “
—®-®© — ———
. s
- 5153 xQy =
_|wow O d S m
@ poe _M o ROJE
X & N T
338
b m i
O -
. 9
- v A-8189 L gI1A-8789
- gvA-87189 . £0230 20230 10 | =C, . .
—— e T e T 43 LIWIT 3SYIAN v-HS

2

LL14 oldNv

HOLVIIONI H3LIWI

Y04 411NV

60s Y

ALb

X31434

37NAOW NI-9Nd ¥31INI OldNV

Z-3N

#40103HH00

~ 1

T

=" 4313dWYI¥d INOHJOHDINW

- 18 X Ol
T ™ | [ © 2

AfF SECTION




— ~ m¢> m.._mw : - . g8IA-81499
T M3 LIWIT ISHIAN e - o V-HS
HOLVDION! HILIWIT t
403 BI3TdWY X3 143Y 3IN0OW NI-9Nld ¥ILIAI O1aNY " 4314ITdWY3dd  INOHJOYDIW
605 | N%,_z
iy | ..,. - Z ] §01038400 N e < ol
— o 2057 vid
W Ola w0 al € v <Y :ulbm ¥ 28 “
X " o O m '
m mmmm Mm e Hnmmﬂﬂ_mm ol ' i ].%;93_
H L) R T S "
" S > T 8IA LIA 48-Y -
6052 a0 |
2IS) | 241 X e _
u.n__ L g 228 T 0S| SINIWV IS
— — | Jq:u
| - 9062
=2 E.H R R _Q. ! '
i . — Y w —
LOSY “ SOS D
¢ .l.)?)?xmm 2 _ OGZN __o_ N
- . . _ +
'N9-G LINdLNO O4A 81A-9899 8LIA 8789 vZIA NO-d .
HII4INdNY Od4A O4A m
. — O
7
O
'
-

-~ 1
M @ e |
LNdNI
| meu@m _ LNdNI
|
L -@ 1
x X
.# I
R = e S i < <
... S e ) e e e . 48
48
z A— ik —
mota :|. _
S 40~ _ _ _ _
NO - M8 —M

—I - - - | _ q
- _ — —
: -— e o A
) WA 3 Xv0D = bobd = !
i T = o T a G .
. = < m mﬂ___wu _w - 2l |
_. T “ =, I u_h .
Vs =7 73 ey N o J o
. mt?_ml. L | ocg| x n.ﬂ : @n/nl_... = I
g L0 | jdwvHD 335 | S ® o | ARG, [ 7] *
X : < 90 0 1X | oy ® > Lg i
L - RERITEL H. m— . _ — n.__u_ “ WH__ .r..e.ﬂr.,—m—’qu _
! _ S
o co o Il 9 % |
I L]
N o Ol "

47K
R436

1l = jll — “ — S13IND0S TVLX
2 :.‘.Iu. _ _ rlm_.wmwﬁ . — /3

R442



' ...__w I .Qlﬂ—w%....ﬂn - L m,.l...._. - | . _ |
S o Ol L __ | 1
- gtv) = i | “i s
e S13IND0S T1ViX (12
E M , . FAY 2 - .
N | w?u_i.wj @ B |
— Y . s
1 Belle RREE |
02A-9809 4 govi ¢l ,..,@\_m y |
31V m v Peeem-- ¢ |
¥378N00-4344n8 0S0 VLX GIA-P8VS D ___% _ *
2SO0 viX 4H Hg R
O4A —— || 00LFN g NOILISOd O4A NI S
- _ SEv D HOLIMS O4A-TVYLX | m
ue | d, _ ul
— . 'R
T ||| ®
\\AI’.!MJ P Wl
KA I o
wJht ..I._
¢ ﬂfc,, b‘rl\. Q
\ ...,’_.\ . H8-18-M 2
< P r
S o SR
41
NOILISOd X Ot NI
(SHIAVM 91)
HOLIMSANVS

100-R4965{90,,C 488

-C 413

R4I8
IS
R4I7
0
.
X
O

4
'

o d3XIN Ol
9 'N3I9 8S
x

-l £ObL

mﬁ ObWZ

8

|

2IA-€8113/2H39 = S
Fay

HIXIWN 1§ ] _.l._u ETER M

—‘ 13IND0S NI
— &

.._..u_ _ | I .... ....I ..v_m..all..
- P # NOILDO3S dH 13A3T O

SOtv 1l | m
yIXIN ON 2 b

| ve¥3- ¥
m_>r.wm_um\h_,umv‘ o —

tux_s..\igm T

25K

JE— R

|

.

e R T Y T T S T T T T R I T TSN TS TP Ty wr.r R T

. P ———— T

T R N T e |






