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UULTI-BAND OPERATION OF THE MULTIPHASE EXCTTER MODELS 10 AXD 20

The following chart indicates the injection frequencies required with the
9 mce master oscillator:

QUTPUT FREQUENCY INJECTION FREQUENCY

1800 ke, 7200 keo#* or 10800 kec.
2000 ke, 7000 kco# or 11000 kc.
3500 kce 5500 Kke.* or 12500 kec.
ﬁgg Kce 5200 kce* or 12800 ke,
kcae 5000 kc.# or 13000 ke.
¥3so i 4750 a 1)lse
m kea 16000 kes or 533303 X 3 Xe.
7200 ke, 16200 kce or SLOO  x 3 kce
14000 ke, 5000 kco# or 23000 kcs
14200 ke, 5200 kc.* or 23200 kce
111300 keo 5300 keo* or 23300 kee
21000 kce 30000 ke.
21250 ke, 12250 ke, or 30250 ke,
21450 kee 12450 ke. or 30L50 ke
28000 ke, 37000 ke,
28500 ke, 37500 kc.
297"-30 ke, 38m ke.

# Injection at these frequencies may be obtained from
crystals plugged into the front panel socket.

NOVICE OR C.W, OPERATION ONLY

Break-in CW may be used on the 160, B0 and LO meter’bands with direct
%mnﬂ crystals, Turn the MODULATION selector to Co.Ws Then plug

e » or meter crystal into the socket on the front panel and
tune the controla to frequencys.

Frequency maltiplication may be used only when the Exeiter feeds a high
"Q" antenna tuner or power amplifisr stage due to probable radiation of
 subemultiple frequencies, It is possible to obtain 80 meter output from
Y60 metercrystalsy LO meter-vutput from 80 meter crystalsj and 20 metar
output fram 7 me, or Le? me. erystals.

3=17=5
VFO for 1020
PRINTED IN USA



CONDENSED OPERATING INSTRUCTLONS FOE MULTIPHASE EXCITER MCDEL 108

Cermeet an antenna or a linear amplifier to the 52 ohm IF output. Flug in
proper coils and set the VFO-XTAL switch on the proper position, Turn
CARRIER kmob fully clockwise. Turn CITRATION selector to IWEUAL and tune
the LIXSR and AMPLIFITE for maximum output as shovm on an oseilloscope or
an antsnna meder.

TG OP=RATE STHGIE SIUEBAND

Set the MODULATION selector to one of the sideband positiens (CBL or SB2).
Turn the OFTRATION selector to MANUAL. *7ith the carrier knob set at YO
adjust the CAIRIER FULL contrels A and B for minlnum hF indication. Adjust
the SFEECH LEVEL control between 9 and 12 o'eclock, depending upon micro-
phione gain. Talk into the microphone and you're on 35B!

T3 OPERATLD Al

Place the HCDULATION selactor in the AM position. leave the CAKRIER NULL
knobs in the balanced-out condition. Advance the CATHIZR knob until max-
imuym output is cotained. Ther reduce the CARRIER level to one haif of
the maximwi value on the scope or to one half the maximum antenna curtant,
Adjust the SPLECH LEVEL until the modulation peaks just reach the maximum
cutput value on the scops, Too little or too much carrier will make the
AN transmission sound distorted.

TO OFERATS FM (Narrow band phase meodulation)

Turn the MODUIATION selector to PM position, Leave the CARRIER HULL knobs
on the balancedeout condition., Advance the CARRIER knob to nearly full
output. Adjust the SPEECH LEVLL control so that the modulation peaks do
not exceed the carrier.

TO OrDRATE C7

Turn the MODUTATION selector to Cf. Plaee the UFERATICH selector on MAFUAL.
Advanes the CALRIER controel to nearly full output. Plug key inte jack on
rear of chassiz.

TO USE TER VOZCE GOLTESL CIRCUIT (vox)

Connect the reeelver spasker to the Zxciter as shown in the circuit diagram.
The resistor across 1 and 2 on the rear teminal strip should be about two
to three times the speaker volce coll impsdance and rated at twice the
pawer output, The eXtra eontacts on §, 9 and 10 may be used 1o operate an
antenna relay, additional reeeiver sileneing cireuits, etc. With the
OPERATION salegtor in YGX position talk into the microphone and adjust the
VOX sengitivity soptrol on the rear of the ohassis for proper cperatiom.

L=21-5L  10B
Printed in U.3.A. Page 1



CALIBRATION LEVEL CONTROL

ihen the OPERATION selector is in the CALIBRATE position the CAL LEVEL
control will vary the output of the Exciter for frequency spotting'.

EXTERNAL BLOCKING BIAS

In the standby position, =100 volts DC appears at terminal 7 on the rear
terminal strip: If a bias supply is used for a linear amplifier the
positive should be returned to this terminal of the Exciter, All posi-
tive components in the bilas supply must be "floating" from ground and
connected only to the positive lead,

TThen zero bias tubes are used, the amplifier grid return Jead should be
by-passed and then connected to terminal 7. A secure ground connection
should be made between the Exciter, linear amplifier, linear amplifier
power supply and the bias supply.

If an antenna relay with auxiliary contacts is used, these auxiliary make"
contacts can be used to key the blocking bias by comnecting them to 26 and
47 on the rear terminal strip. Proper keying sequence is required so that
the antenna circuit makes before the blocking bias is removed.

Thmen the auxiliary contacts on an antenna relay are not used to key the
transmitter, the jumper should remain between terminals 6 and 7 on the
strip.

RESISTIVE LOADING OR "SiAMPING!

Tf the Exciter is used to feed an antenna directly, the junction between
the two L4700 ohm 2 watt carbon resistors located inside the 5 prong
Amplifier plate tank coil (L9) should be unsoldered.

Then driving a linear amplifier, this resistive loading should remain in
the circuit. If additional resistive loading is desired, it may be added
at the amplifier grid eircuit, or else at the two terminal screw strip at
the rear of the Exoiter. The amount of resistive loading will depend on
the type of tubes used in the amplifier. Pentodes, tetrodes and zero bias
triodes require only a small amount; while medium and low mu triodes will
require heavier swamping for low distortion.

I~21-5: 1CB
Printed in U.S.A. ' Page 2



'mwdartoobtainamﬁmtmnstwofmmthaMﬁertomd
nircuitofalimaranpliﬁeratage,i_tiaottenmaamytamtha
reactanse out of the link on the grid coil, This is especially true
vhen Multiband tuners are used, A suitable unit for this purpose is
atmgmg.wmwmmdgettmofmmiw,am

400 mdfd, per section, with all the stators connected in parallel,

This should be connected to either series tune, or parallel tune the
mgridlinkcoﬂ,andmwmllybainmtaﬁrightatthenmﬁ.d
cable connector. It is scmetimes beneficial to experiment with the

mumber of turns on the grid ocoil link to obtain maximum grid current,

Tuning the reectance out the plate coil link in the Linear Amplifier
in the same mahner will essist in obtaining the heavy loading required
for this type of service.

Model 108 & 20A
72755

Printed in USA Page 24



PRELIMINARY ALICNMENT INSTRUCTIONS
THE FOLLOKTNG, IS REDOMMENTD PR UNI?S CONSTRUCIED FROM XIIS

Check for "B" shorts with en ohmreter before power is applied,

Before plate voltage is &pplisi, the 6AG7 grid bias should be checked,
This should be done by removing the 5ULG rectifier tube., With the relay
in the normal position, the vesding at Pin #4 of the 6AG7 should be minus
100V DC plus or minus 10% measured with a VIVM, When the relay is operated
by hand, there should be asppreximdtely winus 11V DC at this point, After
the 5U4G is inserted, the opsrating bias should be minua 10,5V DC obtained
from the voltage divider R,7 aai R48,

Insert the 5U4G rectifier and apply power, Check "B" voltages in accord-

ance with the chart on the cirvult diagram, with the OPERATION switch on
MANUAL,

Ereliminapy rough alignment of the glug-tuned soils, If a grid dipper is
available the coils shouid be aligned to the frequencies indicated on the
Alignment Data Chart (Fig, B), If no dipper is available they should be
set as follows BEFORE POWER IS APPLIED:

No. 1 Red 1/2n

No. 2 Green 3/16"

No, 3 White 1/2“

No. 4 Black 1/2"

No, 5 Blue  1/2"

No, 6 Orange 5/16"

No, 7 Yellow 5/16"

No, 8 Blue 3/8" (Not used on Model 10B)

—

[ oo

The Audlo Balance ccntrola shouid be set in approximately mid-position,

During alignment, a alight amount of tension should be kept on the adjust-
ing screws by proper edjustment of the locking nut to prevent erratic
operation,

Alignment of 10-20 M A
3=17=54
Printed in USA Page 3
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10B GENURAL ALIGHMENT FROCEDURE

Plug in tha proper coils.
The front panel controls should be set as follows:

OFERATION SWITCH, in MANUAL

SFEECH LEVEL, conipletely counter-clockwise
KODULATION S TTCH, Sideband 1

CARRIER NULL &, middle position

CARRIER NULL B, 809 cloclkwise

‘CARRIER, completely counter-clockwise
VPO=XTAL STITCH, in cerrect position
TUNING GONTROLS, to output frequency

Refer %o Fig. A. Connect a non-inductive load resistor of about 50 ohms, 10
watis ‘to the Bxeiter outpub terminals., This resistive leoad may consist of
several one or tmo watt composition resistors in parallel or séries~parallel
to provide the proper resistance and dissipation.

Corinect an oseillescope, lightly coupled, to the RF output.

If available, a BF vacuim tube voltmeter with a 25 to 50 veolt RMS range
should be connected to the RF outputs

In Exciters that are consiructed from kits and are being alipgned for the
“first time, it is vevommended that the initial % C alignment of 11 through
L5 be made with the red lead removed from the center arm of CARRIER NULL pot
A& (R23). This will prevent interlocking of the adjustmente. Alter peaking
these circuits twice, commect the red wire back to the pot. This procedure
will not be required on units previously aligned.

Tune the crystal oscillator plate eircuit (El)} until the signal s heard in
a recelver tuned Yo 9 LC.

At this time 1t should he possible %o hear a eignal on the cutput frequency
with the receiver operating near full sensitivity (AVG on) provided the VIO
or frequency convaysion e¢rystal is operating, The receiver should be coupled
lightly to the Exaiter IF output terminal: Refer to Figs B. Adjust L2, L3,
14, 15 and the MIXER AND AMPLIFIDR tuning capacitors for maximum outputs As
maximun cutput is reached, 1t will becomg necessary to reduce the carrier
output by adjusting CARRIER MUIL pot B, Now adjust CARRIER NULL lmobs for
mirmimiif carrier entpyt, I you Have removed the red lemd from R23, it mist
be connected at this time, Next, unbalance CARRIER NULL pot B a slighk
amount and peak §2 through LY agaln, New sdjus$ both CARRIER NULL controls
for minimum cubtpte. Maimum sutput will not necessarily occur at the

tenter of the rotation due 1o stray capacities, ete.

L=21=5h 10R
Printed in U.S.A. Page 5



When 12 fgreen) is mounted approximately 3/4" (center to center) away from
11 (red), the RF voltage from the arm of esch CARRIER NULL pot to ground
will be equal when the carrier is balanced ocut, If desired, this may be
checked with an FF vacuum tube voltmeter,

ADJUSTMENT OF 15 MC TRAP I6 (CRANGE)

When operating on the 20 meter band, this trap cireuit will reduce radiation
of the third harmonic generated in the mixer by the heterodyning crystal or
VFQ operating in the vicinity of 5 MC, With the 20 meter coils plugged in,
the SPEECH LEVEL turned off, carrier balanced out or 9 M master oscillator
tube remcved, and the OPERATION switch in the MANUAL position, RF output will
be found when the Mixer and Amplifier tuning controls mre resonsted &t
approximately 15 M0, Adjust slug in trap L6 for minimum 15 MC output,

ADJUSTMENT OF L7 (YELLOW) TEAP

This trep is tuned to 13 MC or 15 MC, depending upon the sge of the unit and
whether Modification "C" has been made, Modification "C" adds a 180 ohm
resistor, bypessed with & .00 capacitor, to the cathode of the 6BA7 Mixer,
The Yellow trap coil is removed to the Mixer plate circuit and is tuned to
13 M, TFor details refer to Change Notice #M169, If the change has been
made, adjust L7 to 13 MC by any one of the three following methods:

1, Use a grid dipper.

2, 1If no dipper is available, a 6.,5MC crystal can be uged in the sockei on
the front panel, with the VFO-XTAL switch in the XTAL position, With the
20 meter coils plugged in, OPERATION switeh in MANUAL, carrier balanced
out {or 9 MU master oscillator tube removed) and the TUNING controls
peaked for meximum 13 MG output, L7 should be adjusted for minimum 13 MC
signal.

3, The receiver S meter can elsc be used ag an indicator. Tt should be
tuned to the 13 MC signal, or to 26 MD for Collins receivers, With this
method the 9 MC master cscillater tube must be operating with full
carrier ingertion and 5 MC injegtion from s crystal or VEO,

The VFO output should be advanced to the point where additional coupling
will not increage the Exolter output, Qver-injection to the Mixer can
cauge unnecesgary apuricua radlation,

SIDEBAND SUPPRESSION ADJUSTMENT

Before proeseding with the Single Jideband mdjustments, 1t is recommended
that the operatoy femiliarize himself with the illustrations of the oseillo-
scope patterng shown in this manual. The ultimale objective in the single
sideband alignment i te ebtaln a pattern contalning & minimum amount of
ripple when a pure sine waye i3 applied to the microphone input, These
adjustments sheuld preferably be made at less than full output, to prevent
eoplifier overlsading whieh might “wipe off* the amall modulation ripple.

4=21=54 Rev, 1-23=57
108
Frinted in USA Page 6



A low distortion audio oscillator (less than 1%) set to approx. 1,225 cycles,
cycles, with an output levsl between .005 and .05 volts should be con-
nected to the microphone jack. CAUTION: If a voltage in excess of .075

is applied to the Mic. input the speech amplifier will overload and it

will be impossible to adjust the Lxciter properly.

Adjust both CARRIER NULL pots for minimum carrier output. Advance the
SPEECH IEVEL control until about half of maximum output is obtained on
the oscilloscope. At this poirt a fair amount of ripple will be observed
on the output wave. Adjust the Audio Balance controls for minimum ripple.
Now switch from Sideband 1 to Sideband 2 and observe the ripple in each,
If the amount of ripple is not equal, vary the adjustment slightly on I2
until the displays are identical in elther sideband position. However,
each time ]2 is tuned, it will be necessary to rebalance both carrier null
controls for minimum, It will also be necessary to readjust the Audio
Balance controls again. Now loosen the set screws on the CARRIER NUIL
knobs and set the pointers on the lines when-carrier is balanced out.

It is possible to make these sideband suppression adjustments using a
receiver in place of an oscilloscope, Turn the AVC on, the BFO off, and
remove the antenna to prevent receiver overload, Now tune in the signal.
Minimum modulation heard in the loudspeaker corresponds to minimum modula-
tion of the R.F. envelope. Adjust as described in the previous paragraph,

After the alignment has been completed, an analysis of the emitted wawe
may be made if the receiver has a sharp crystal filter and a calibrated
"S" meter. The following illustration is an example of the "S*" meter
levels as the receiver dial is tuned through the signal with a 1225 cycle
tone input to the Exoiiesr,

h-21-5l, 10B
Printed in U.S.A. Page. 7
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It 1s possible to obtain an alrost ripple-free pattern in one sidebend at
the experise of degradation of the other, Under this eondition the sup-
mulonofthobetteraﬂ.&ehaﬂdwﬂlheabbut&idb..MhMoMu
zglzb%dh.aom. The objott §s to bave them both equal, approximately

If & deep modulation ripple 1amueedmmummm (with
carrier balanced out), one side cf the audio phase shift eireult is prob-
ably operating improperly. Check the Audio Balance countrols adjustment,
the 12077 (B) modulator tube, sidcband switching eireuit, or the phese

mmmmthasmmm,umwmmﬁw
the iron core slugs,
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e T e ]

Good SSB Signal SSB Signel, Tome Input
Pure Tone Iiput 1, Carrier
' ‘;’. wgmm)
P Rase1sh)
4. Balanced Mod detuned (B3)
5, Poor sidebend rejection
108-9 MX
—91—-—Me e
52655
Alignment 10-204
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SSB SIGNAL, TONE INPUT SSB SIGNAL, TONE INPUT
WITH PROPER CARRIER INSYRTZD AUDIO DISTORTION
100% MODULATED EXCESSIVE AUDIO INPUT

SSB SIGNAL, TONE INPUT | GOOD SSB SIGNAL, TONE
INSUFFICIENT 960C ke. XTAL - INPUT WITH SMALL PFR-
OSCILLATOR OUTPUT _ CENT OF SPURIOUS RADIA-
- TION (RF)
GOOD SSB SIGNAL, TONE INPUT SSB WITH CARRIER, TONE
WITH LARGE PERCENT OF INPUT IMPROPFR AMPLIFIER
SPURIQUS RF RADIATION BIAS
A4V AA VALV A4
DOUBLE SIDEBAND WITH CARRIER SSB SIGNAL, TONE INPUT

EXCES3IVE TONE MODULATION BALANCED MOD DETUNED (L3)
WITH AUDIO PEAKS SQUARTNG OFF | |

MEBA-108-9MX
3-2-55
Alignment of 10-20 PAGE 9
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SSB WITH CARRIFR, TONE NFUT, DSRC DOUBLE SIDEBAND REDUCED
1. EXCESSIVE AUDIO CARRIFR OBTAINED BY REDUCING
2, INSUFFICIENT ANT. LOADILG CARRIER LEVEL AND INCREASING

AUDIO INPUT LEVEL.

o,/ /by

v‘}"
GOOD SSB SIGNAL VOXE INPUT SSB SIGNAL, VOICE INPUT SQUARING
- AUDIO PEAKS EXCESSIVE SFEECH GAIN
SSB SIGNAL, TQNE INFUT DOUBLE SIDEBAND AM WITH CARRIER
AMPLIFIER OVERLOADING DUE TO 100% MODULATED

EXCESSIVE AF OR RF DRIVE,NOTE
THE LACK OF SMALL RIFPLE ON
ENVELOPE

" FOR ADDITIONAL REFERENCE THE
FOLLOWING IS RECOMMENDED:

SUGAR COATED LINEAR AMPLIFIER
THEQRY - OCTOBER '51 QST

HOW TO TEST AND ALIGN A LINEAR
AMPLIFIER - MAY 152 QST

TWO TONE LINEARITY TEET OBTAINED
WITH SINGIE TONE INPUT, WITH CARRIER

Alignment 20 - 0  CALANCED OTT ON &Y _M67A
6=12-56 108-9 MX
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CENTRAL ELECTRONICS, INC.
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CENTRAL ELECTRONICS’ INC.

CHANGE NOTICE
I0B - 20A

KEYING CIRGUIT CHANGE

Mount a two lug terminal strip TZ together with the filter
capacitor plate as shown,

The Blue-Brown lead from harness goes to terminal strip T2
lug #2 (NS), .

A 56 ohm 1 watt resistor, R77, from two lug terminal strip
lug TZ #2 (NS) to lug #7 of 10 lug rear screw terminal
strip TM, Capacitor C42 (,25 mfd,) goes to terminal #2 of
TZ two 1lug strip (S).

NOTE: On units below serial No, 7300, C42 was connected to
#7 of 10 lug rear terminal strip TM,

The grounded terminal #1 of T2 is not wired,

[’— FILTER CAPACITOR

-~ T~ B_-R
ADD TERMINAL == 1 caa T BK
3TRIP F@".' :

PR ®/~\'

‘_:;4_3,,® 40-40 MF~450 V

HARNESS }

/

25 556\77?
lcaz 1 /

———

) BK-OR

10 LUG SCREW TERMINAIL STRIP

B3

1l=b6=56 Rev, S5«O=57
Printed in USA '



CENTRAL ELECTRON ICE.D’ INC.

0B-20A CHANGE NOTICE

AUDIC CONNECTION FOR OSCILLCSCOFE

A phono jack has been added to the rear of the chassis, which connects to the out-
put of one af the modulators, This jaek can be used to supply the audio voltage
to an escillvscope, such as the MM-1, for obtaining trapezoid patterns,

Mount the rhono connector cn the rear of the chassis with #6 hardware, as shown
below, The red wire from the harness cenmnects to terminal strip TB, Term. #1,
near the front of the chassis, Solder the other end of this lead to the phono

jack at the rear of the chassis,

This red wire 18 inecluded in the harness in all Exciters which have the letter
nC" following the serial number. On earlier Excitera the holes must be drilled
for the connector and the reld wire must be added,

QUTER © INSIDE VIEW OF (
WAFER ,,C;,g 9 FRONT PANEL
\) o6
(o]
g MODUL ATION
SWITCH -SWA
e / FRONT
RED RelK RED COtL
WIRE | | 102 ®
|
| :o:i S SHORT RED LINK
| '(3*5
| 1~
i TB™R_ FIVE LUG BOTTOM VIEW
l TERMINAL OF CHASSIS
E ' STRIP
i
w |
- l
i
\ HARNESS 3
REAR
FROM 1HARNESS INSIDE VIEW
AUDIO OUTPUT FOR
4 03CILLOSCOPE
TRAPEZOID PAT TERNS
n\\PFK3hH3
JACK

M167
121-2MX  1=16-57



CENTRAL ELECTRONICS, INC.
I08-20A CHANGE NOTICE - MODIFICATION "¢

SPEFCH PRE-AMP DENER
2AT7 (o) V2 6U8
CLLoes C341.005 BLU

/—-E:T PN [——‘
Ne T ke
3 e N ™ o
™ IEEE le |° s < g
2 X2 Y $ o - =1 O
g2 22 Ty 520 E%e =
S BERT N SPEECH |
) P j LEVEL |
i | ke -~ L
i T AF T = =
=3 3I\1E‘}t_-‘-:
AP INPUT JACK CHANGE
A ANPUT
oo This change has been
I incorporated in all Fxciters
o oMo o~ LY e whizh have the letter "C"
ey N\ ,",:_L‘S\: following the serial nuwber,
[ "\.\_{’:‘;\.‘\5
RSN In corder to provide more AF
) A grin for phone pateh operation
&% INPUT jask JB has been
vwized to tae input grid of -
e the second speech preamplifier
NG stage,
BN
[
ca
J 250 -\
0 pR 3 x‘@
th
0 )
é ]3] i
< eus @
I ‘.
A

MIES 1-28.57
{QS-7MX Printed in USA
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CENTRAL ELECTRONICS, INC.

0B CHANGE NOTICE - MODIFICATION "C”
MIXER CIRCUIT CHANGE

ISMC TRAP
MIXER LSW-ORG MiXER
cRA7 I P < PLUG-IN-COIL
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TO C29 ‘This change has been incorpecr-

HARNESS

Lo

!
(5) M
SOCKET /

N
\

6 PIN

IXER PLUCY
IN-COIL

’

t3MC TR'P
125 5%

ated in all Exciters which
have the letter "C" following
the serial number,

To cbtain better linearity in
the Mixer stage a 180 ohm
resistor, bypassed with a ,005
capacitor, is used in series
with the cathode of the 6BA7
Mixer stage. The yellow trap
coil should be moved from the
Mixer screen circuit to the
plate circuit and tuned to

13 M, with the new capacitor
values shown above,
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AMPLIFIER
PLUG-IN COIL
L-9

b ) b
¥l

(LW L
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TION = MANUAL
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1 LEVEL = OFF
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TPUT = 4 MC
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PLUG-IN COIL COLOR CODE

I60M = WHITE 20M=GREEN
80M = RED ISM =BLUE
40M = YELLOW 10 M =SLATE

RG-58A/U '_O" "6"
) @A : | RF OUTPUT
\SWAMPING | | 52 OHMS
RESISTORS @D\ 6 K O,
SEE INSTR. 1 s
BOOK =
ALL DC, AC, 8 RF VOLTAGES TAKEN WITH VTVM ¥
[ 2 3 4 5 6 7 | 8 9
12AT7 (o) 120 | 0 |20 [3.45 |3.15]120 | o [2.1 |3.1s
PREAMP &€ [ AL AC
6U8
AF DRIVER 320 |-8 |(200]| " “ | 320 o |10 | 0O
MASTER OSC. n |s 27 RF
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AF MODULATOR AC
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POWER AMP AC I8RF AC |200RF
12AT7 (<) | 30 15 31570 | 0 | 1.0 |35
VOICE AMP o B e ' Al
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3&‘&2 - 0.4 |-110 |35 |315 |89 | 0 |-0.1
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SU4 6 0 [330| 0 |340| 0 |340]| o |330
HV RECT AC AC
RF VOLTAGES ARE PEAK, MULTIPLY BY .707 FOR RMS
X WITH COIL REPEAKED
SCHEMATIC
MODEL 10B
REV.2-4-57. |[REV. 7-3-57 MULTIPHASE EXCITER
FOR SERIAL NO. 46878 Ul
RFC2-CER.CAPS.-RSIB DRN 4-23-54. REDRN 3-26-56.
REV. 4-24-56 DRG NO. 10B-98A

PREVIOUS REVISION 6-11-54
FOR 6U8 OSC.— FOR SERIAL
NO. i1364 8 UP

MOD.CKT. COR'T. 7-19-54.

CHKDBY -

CENTRAL ELECTRONICS,
1247 BELMONT AVE.
CHICAGO, 13, ILL
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Hs5v AC

BASIC MODIFICATION OF THE BC-457, BC~458 or BC-459
AS A VFO FOR MODEL 10 or 20 MULTIPHASE EXCITER FOR 12 VOLT OPERATION

The contacts on the keying relay (beneath the chassis) should be closed by
using jumpers or soldering the contacts together, This applies B plus to
the oscillator and also grounds the cathode circuit on the 1625 stage.
Remove the 1629 eye tube and also the 1625 located near the tuning shaft,
Jumpers should be installed across the filament terminals of these unused
sockets. Only one 1625 is necessary for proper operation,

The antenna loading coil and antenna relay are not necessary and can be
removed. The co-ax cable te the Exciter can be attached directly to the
output link of the 1625 final tank coil,

Plate voltage for the VFO is supplied from the Exciter through an octal
socket on the rear.

The electrical comnections for the external wiring are shown below,

Advance the antenna coupling adjustment on the VFO to the point where addi-
tional coupling will not increase the Exciter output. Over~-injection to
the mixer will generate harmonics of the VFO frequency that can appear in
the output as spuricus radiation,

+ 300V DC
\,’; "00.4"’

TO EXCITER
SOCKET ON SOCKET
REAR OF COMMAND
UNIT-INSIDE VIEW

T .005

b4
T CERAMIC S
BLK g; 8
O
/ a3
. GRh\J' g
12.6‘;4' -1A 6 o ™,
BLKJ_ ; . f
. 005 3. X

;LZCERAM'Q = VR-105 . /- -O\ES TO OUTPUT
oc3 2 LINK ON 1625
PléATE TANK

10-5-56 = CcOoiL

VFO for 10 - 20

MV I3I
108-9 MX



58 V¥O
CHANGE NOTIGE

In order to provide suffieient output when the 1625 is
operating as a frequency tripler to 16 mec, (for 40 |
meler cperaticn) the Volioge Regulator tube has bean
changed to & VR105, The dropping resistor for the
Regulator Tube is now 4000 ohma,

If the 1625 grid bias resistor (located on terminals 6
and 7 cn the VR tube socket) is increased to 100,000 ohms,
additional reserve output will be obtained,

* 3#* #* #

It is advisable to provide
san additional low impedance
ground path for the coaxial
cable shields as shown on
the left, This will prevent
the exciter from self-

2
g oscillating, particularly on
75—' the higher frequency bands.
2 |
=gy
9D |
iy
g <
2 3
« O
=
QO x|
X O
W
=y
MVI26
10l M X
CENTRAL ELECTRONICS, INC,
1247 W, BELMONT AVENRUE
"CHIGAGO 13, ILLINOIS
458K .
5=11=56
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458 CHANGE NOTICE

The black oxide screws sometimes make poor R,F, contact and must be replaced,
Before installing coax F, remove two black oxide #3 nuts, screws end washers
from the right side of chassis near rear; as shown, These twé screws hold

two mica capacitors and two ground lugs to the side of chassis, The two ground
lugs should be cleaned, if necessary, to insure good contacts Two #4=~40 x

5/8" screws, nuts and lockwashers are used to replace the #3 screws; as shown.

Place a lockwasher under head of screw; push through hole in side of chassis
and capacitor. A #4 nut is used to hold lug and capacitor to inside of chassis.
If your 458 is painted black wrinkle, it is advisable to scratch paint from
around the two holes before adding #4 screws.

f
[ D\
LA
L\ Q0  \\VARIABLE CAPACITOR
‘ | _ N\
\
g — | — - — OV N\—"Ps
ﬂ N\ iy *4)
N
N/ N\ NUT
e - | —Q W —!- | N\~ 8"
AVANSE s
ANV
NS BOTTOM EDGE
\ ®‘1 /OF CHASSIS
\Wi l"\ N
|
SEMOVE TWO \ \Lo MICA
LACK OXIDE REAR
GROUNDING SCReEws \ CAPACITORS SOCKET
8 REPLACE WITH Ciace|s
#4 - 40 CADMIUM oo
PLATED SCREWS, o o o
LOCKWASHERS REAR OF o o
a NUTS. CHASSIS
MV (29
101 MX
7-9-56
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DETAILED CONVERSION INSTRUCTIONS
FR - :
BC-L457, BC-L58, BC-L59 WITH 12 VCLT OPERATION

This modification procedure allows the installation of a VR7S5 into the socket
originally intended for the crystal calibrator and mounts the filament trans-

former

and dropping resistor on the rear of the chassis. -

NOTE: Socket connections read clockwise from underneath
chassis., Pin #7° on power socket {rear) is the .
center pin. :

1. CPYSTAL SOCKET (Center octal socket rear of chassis)

Bo
h.

i.

Remove resistor betwsen pin #3 and #8 - discard.

Remove black lead from pin #3 and take out of circuit.

Unsolder end of resistor fram pin #5.

Unsolder two black leads from pin #5.

Disconnect black wire from pin #5 on rear socket and remove from
circuit, '

Reconnéct remaining black wire (from pin #5) and end of resistor
(c above) to pin #6.

Add a jumper betweon pins #1 and #2. ‘
At the 1626 socket -~ remove red lead from pin #li and tape end, or
remove from circuit.

Solder a jumper from 1626 socket pin #4 to VR tube socket pin #5.

2, REAR SOCKET (Inside chassis)

ae
be
Ce
.
S,y

f.
e

3. HE

Remove the white lead from pin #l and discard.

Remove red lead from pin #4 and tape end.

Remove two black leads from pin #2 and discard. _

Remove black lead from rear socket pin #6 and VR socket pin #7 ama
discard. ' .

Remog Red-White lead from rear socket pin #7 and attach to VR sooigt |
pin #5. ' ' :
Solder a jumper fram VR socket pin #5 to rear socket pin #i.
On rear socket = solder a jumper from pin #3 to pin #4.

de

Le AT

TUBE_SQCKET (VI138 = 1629)

Remove ‘t;he two resistors from pin #8 and discard, Add a jumper from
pin #2 to pin #7.

THE RELAY (Underneath the chassis, centered on right side viewing from

e
b

front)

" Cut black znd tan leads from relay coil and remove from circuit.

Cut the two red leads from relay contacts and tape separately or
remove from circuit, .

Cut the bare wire at relay that goes to the 1625 socket pin #6,
Remove and discard the Relay, BEnlarge the hole which formerly held
relay and mount a solder lug with #6 hardmare.

. Solder bare wire from 1625 socket, pin #6 to grounded solder lug.
3=17-5L /VFO for 10«20
. _Printed/in U.S.A. - Page 3
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5. 2625

‘de Add a jumper from pin #1 to pin #7 on the 1625 socket mext to the
tuning shaft,

6. FILAMENT TRANSFORMER 12 volts - 1 amp,

a, Mount on 1/2" spacers slightly above (horizontally) rear socket with
secondary (green) leads dorm. Place two solder lugs under serew heads
inside chassis,

be Trim secondary leads to proper length and solder into rear secket pins
#1 and #6 (from outside) 3

cs Drill hole for 3/8% grommet slightly below and to left of rear socket
(viewed from rear).

d, Solder filament transformer primary leads to rear socket pins #2 and
#5 outside of chassis.

e« Solder a 005 ceramic by-pass condenser from pin #2 on rear socket
to ground lug.

fo Solder a +005 ceramic by-pass condenser from pin #5 on rear socket to
ground lug. _

g Insert proper length of primary A.C. cord through grommet hole, tie a
knot and solder leads to pins #2 and #5 of rear socket.

7. VR TUEE DROPPING RESISTOR 6000 ohm 20 watts

8« Mount a 6000 ohm 20 watt resistor on the back of the chassis slightly
below and to the left of rear socket. (Resistor is mounted outside
chassis for heat radiation).

b. From outside chassis, solder a jumper from rear socket pin #; to low

- potential end of 6000 ohm 20 watt resistor.

cs Plate voltage is supplied from the Exciter through an octal plug amd
cable, as shom on page 2. Inner conductor is soldsred to onme lug
of 6000 ohm 20 watt resistor.

%;%7"5'4 = Rove G-M
for 10«20

Printed in U.S.. | Page L



ADAPTING THE BC458 FOR 20 AND 8 0 TION

The BC=458 {5.3 4o 7 me.) 18 recommended as a VFO rather than the BCa457
(4 to 5,2 me,) for greater stability,

ADJUSTING THE FREQUENGCY RANGE

After completing the proper modifications, plug the VFO into the accket on
the rear of the Exciter, Hemove the oscillator section shield can, Set
the aingle plate adjustment trimmer to mid-cepacity. Now lovaen the tweo
brigtol set screws on the oscillator pedding capaciter. It will be necease
ary to increase the capacity until the oscillator is et 5 me, with the dial
get at 5,3 mc, after the shield can is replaced, The iron core slug will
change the frequency several hundred kilocycles and the capacity should be
increased in small steps until 5 megacycles 1s reached. By drilling a 3/8¢
hole approximately 3/4" below the present one, the adjustment can be made
with the shield can in place., If your receiver does not tune to 5 me., use
the Extiter tuned to 4 mc, with some carrier inserted, After the correct
getting has been determined, be sure to tighten the set screws.

The amplifier eir padder located beneath the chassis must be tuned to the
new caclllator frequency. Adjust for maximom VR tube brilliance, or for
maximun Exciter cutput with the VFO coupling set to about 4.

BANDSFRFAD MULTIRAND QPERATION OF THE BG-4758

By the additien of a bandswitch, three Miniductors and a 50 uwufd, variable
capacitor, operstion in the 160, 80, 40, 20 and 15 meter bands is poesible,
CW operatlon from 21,000 to 21,200 is not recommended with this conversion,
but satisfactery performance iz obtained in tlc reet of the 21 me, tend,

It 13 suggested that whenever the 1625 stage is used as a frequency mltie
plier, the filament of the osecillator tube be cperated on direct current to
minimize hum, One method of obtaining this DC is to use a 12 volt filament
transformer for the unit, with s full wave bridge rectifier and s filter
capacitor of at least 1000 mfd,

- Bandgpread is accomplished by carefully removing the rotor plates froem both

the oseillator and amplifier variable tuning capacitors, Thome plates farthest
from the worm gear drive should be removed go that only 8 rotors remain in

use in each tuning capacitor, With the capaclitors open, gently rock the
plates, one ot a time, with a long nose pliers until they become loose, If

too much force is uged, the rotor shaft may become dialodged and you will

then very likely spend the rest of the day and evening recovering the small
ball bearings and trying to figure out & method of reassembling everything.
Care should also be taken not to exert any pressure on the stator sections

as this can cauge the glass insulating beads to fall out,

6-2&-54 RBV¢
VFO for 10 -~ 20
Printed in USA Page %



| The 58 pmfd. variable sapacitor should be mounted in the holo
cmtadbytham-annabimﬁ.ngpﬂet Fﬂetmmtchesintheedgeaoftheholeto
accept she mounting screws.

Por 40 meter operation & coil consisting of 3-1/4 turns of #3014 B & W Minidustor
(8 turns ver inch} is shunied across the amplifier plate inductor so that it will
triple into the range o# 16 to 16.3 me.

r’uﬁw—mm-rs’ a coil consisting of é-1/2 turms of #3015 B & W Miniductor (16 turns
per inch} 1s used to double to 10,8000 o 11,000 kc. Five twing are used for 15
meters, which requireg 12,250 to 12,4_‘50 ke.

The antenca losding coil assembly should be removed and » metal plate installsd in
the window.

Suggested plate dimensionss

I "5 M T——s---'a“
y B
5 - DIA. 25 w
- 1= 8 DIA. L
5 4 HOLES ‘54 |

The entire unit should rest on a sponge rubber pad or soft rubber feet.

e AL TGP ERCTYIET.

Set receiver and Expiter to 21, 4.5%1 ». Mvance the GARRIER knob. With the VFOU switch
in the Z1 me. pesition and the disl st 7.0 me., adjust the cseillator alr padder
{inside the can} for mero beat. This will cccur with a 1little more ihan half capace
ity and the alct in the shaft will be slightly beyond the horizorital position, at axn
angle about 8330 to 2:30.

With the receiver and Exciter tuned to 4.0 me., set the VFO bandswitch to B0 moters
- and dial to 5.3 me. Tune the 50 mmfd, 4PC cepecitor for zero boat. Zerc beat should
t pecour with the plates of this caparcitor ebout 95% meshed. If zero beat ocours at lese
5 then 95% capacity, you have selected the wrong signel at 21,450 ke. Peak the ampli~
3 ﬁer air pndding capacitor {under tha chassis} for moximpum VR tube brilliance or
or output vith the VFU loeding set ot 4.

Now return to the 23 me, band. Slouly replace the large shield cover on the BC-458
and observe the efflect uson the outsout of the Drelter. Replaclng this cover reduces
the inductance of the oplls and incresses the

P Ll-l4~55
" VPO for 10-20m
Printed in U.8.3, . Bge 6.

MV 66



ressnant frequency. Vhen the cover is off, thevoll should have slightly
more inductance than necessary. The inductancs may be adjusted by break-
ing the polystyreno strip so that the last half turn can be varied to trim
- the dnductor to the required values This effect must also be-checked gn
4O and 160 meters, o

CALTBRATION CHART FCR BANDSPEEAD VFO.

1800 6485 7000 6248
--1825- 6531 7100 6363
7200 6481
1875 6627 7300 6605
1900 6674
1925 6724 15000 5300
11100 5562
3500 6585 11,200 S8LL
3700 6153 14300 6153
3800 S8LL
3900 5562 21250 6715
Looo 5300 21350 6855
21150 7000
3«17=54
VFQ for 1020
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CENTRAL ELECTRONICS, INC.

N
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SCHEMATIC OF BC458 CONVERTED FOR 5 BAND OPERATION
MVI25 FIG 4 -
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b

Model 458K ~ 5 BAND BO-452 CONVERSION KIT WITH BANDSPREAD DIAL
FOR CPERATION ON 160, 80, 40, 20 and 15 METERS
PRICE COMPLETE -~ (A® 7,50

*) - Calibroted dial SCﬂleenncooo-o-v----u‘.nb-s-n-ano:ooo&ocv.v&om
*1 -Gf?fml%voltage mgl.ﬂﬂtfor PUDC, wosvonnusaswnossnvannnacrsns 1,32
*¥] = 12 volt 2A filament transformer 271:1?356...-....“.. ----- »ev 200
¥1 - Pull wave bridge Selentum Rectifier 600 MAeiscsacsvserccrns 2200
*l - Rectdfiar mmtin-g bI'O-C]{et.....g.-.o-o---.-.----t-..cttuvoc 025
%1 - 3000 mfd, 12V filter capacitor and mounting platessssecssss 2.00
#] . Bandswitch, 4 pole 5 pos, and SPST, ceramiCs.cscacsscsscsvas 2450
¥} - Bandswitch motnting plate.n...on-s-.“a.----u.--o----n-n 50
*3 Miﬂiduct@rﬂ mltto sizeootlonob...l-nnttr..#’!l.'.oOOll0.00 l-m
¥] - 20 wott 4000 ohm resistor with mounting bracketS.sessrssees  #65
*1 ~ Octal male plug and CoPussnnsressssesvstaressssnnornsnsasnvy -21
*1 - 50 mfd. var, capacitor, m'--ouooao-co-n.aolsopolillnou.c 1423
*] - Capacitor, ceromic 10 mmfd., pos, 100 (White, Black, Black
- BI'Qm Tarswres -29
Capacitor, ceoramic, 7,5 mmfd, neg, 750 (Purple, Purple,
Greeﬂ, H}lite, E['Umoo-.. .29

¥

"
-
¥

Bristo Wrench

Rubber Feet .

# sheet metal screws for rubber feet
.005 mfd, ceramic copscitors

001 mfd, mica capacitor (10% tan)

.006 or .0068 mica capacitor, tan. (For Navy T21/ARCS only)
Ft. RG58AU comxial cable for KF and B plus
Knob for bandswiteh

Transformer mounting spacers 7/16" long
Iine cord

3/8" grommets

Cable clamps

4=40 serews, 4 nuts, 2 lockwashers

#, soldering lug

#6 shakeproof ground lugs

3/8-32 nuts

3/8" lockwasher

6/32~1" screws

6/32-5/16" perews

6/32 nuts

##6 lockwashersa

12" yhite wire
56" yellow wire Those items marked with an

12" bare hockup wire aster:{.sk (*) are available
& spaghetti indiVld'llﬂl]J-
48" lacing cord

HMP P
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BV NSO WD OR O

-CP: An sttractive gray wrinkle cabinet for the BC-458, 53" wide,
$-3/4" high and 13" deep with ailk screened front panel and all holes
drilled; matches models 10 and 20 Multiphase Exciters. Identiecal in zize.
with the Sideband Sl:l.car. PRICE..-.........”.u....--..-...-...310.00

MODEL 458-10: A erystal controlled converter to extend the BC-458 for
operation from 28,4 to 29.4 me, Fits inside the BC-458 case, (458K Kit

fequired in addition) Wired and Tested.....$37.50  Kit...$27.50
" YFO for 10-20
8-25-55
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