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CONDENSED OPERA Ot MULTTPHASE EXCTTER MODEL 108 iy

INSTRUCYLONS

Gomnect an antenna or & linsar amplifier to the 52 ofin I outgut. | Flug in
proper coils and set-the VFO-XTAL switch on the proper position.

CARRTER knob fully cloclyrise, Turn OPERATION selector to MANUAL and e
the UIXER and AMPLIFIER for meximm output as shown on an oscilloscope or
an antenna meter.

70 QPERATE SINGLE SIDEBAND

Set the MODULATION selector to one of the oldsband positions (SBL or SB2).
Turn the OPERATION selector to MANUAL. ith the carrier knob set at "O!
adjust the CARRIER NULL controls A and B for i indscasion: | Adjust
the SPEECH LEVEL control beteen 9 and 12 o'clock, depending upon micro-
phone gain. Talk into the microphone and you're on SSB!

70_OPERATE AN

Place the ODULATION selector. in the Al position. leave the CARRIER NULL
knobs in the balanced-out condif Advance the CAIRTER knob until max-
Amum cutput is obtained. Then reduce the CARRTER level to one half of
‘the maximwn value on the scope or to one half the maximum antenna current.
Adjust the SPEECH LIVEL until the modulation peaks just reach the maximum
output valus on the scope. Too little or too much carrier will mks the
A transmission sound distorted.

70" OPERATE Pif (Narrow band phase modulation)

Turn the MODUZATION selector to PM position. Leave the CARRIER NULL lmobs
on the-balanced-out condition. Advance the GARRIER knob to mearly full
output. Adjust the SPEECH LEVEL control so that the modulation peaks do
not exceed the carrier.

T0_OPERATE G

Turn the MCDUTATION selector to C7. Place the OPERATION selector on MANUAL.
Advance the CARRITR comtrol to nearly full output. Plug key into jack on
rear of chassis.

10 USE_THE VO

OUTROL CIRGUIT (VOK)

Comnect the receiver speaker to the Exciter as shom in the circuit diagram.
The resistor across 1 and 2 on the rear teminal strip should be about two

B it The extra contacts on 8, 9 and 10 may be used to operate an

na relay, additional receiver siléncing cirouits, etc. With the
PARATRON selbctor in VOI osition alk into the microphons and adjust the 2
YOX sensitivity control on the rear of the chassis for proper operation.
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CALTBRATTON LEVEL CONTROL

Then the OPERATION selector is in the CALIBRATE position the GAL LEVEL
control will vary the output of the Exciter for frequency "spotting'.

EXTERNAL BLOCKING BIAS

In the standby position, -100 volts O appears ab terminal 7 on the rear
terninal strip. If a bias supply is used for a linear amplifier the
positive should be returned to this terminal of the Exciter. AIL posi=
tive components in the bias supply mist be "floating" from ground and
comnected only to the positive lead.

When zero bias bubes are uged, the amplifier grid return bad should be
Dby-pagsed and then connected to terminal 7. A secure ground comnection
should be made between the Exciter, linear amplifier, linear amplifier
pover supply and the bias supply.

If an antenna relay with awxiliary contacts is useds these awxiliary !make"
contacts can be used to key the blocking bias by connecting them to 6 and
#1 on tho rear terminal strip. Proper keying sequence is required 5o that
fie antenna cireuit makos betere the blooking biss is zemoved.

Then 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 MSUAMPING

& v miie 1s used to feed an antenna directly, the J\m::tlon bemeen
e o L700 ohm 2 watt carbon resistors located inside the
Amplifier plate tank coil (I9) should be wnsoldered.

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 anpLifior grid cirouit, or else a the tro terminal sorev strip at
the vear of the Exciter. The amount of resistive loading will depend

the type of tubes used in the amplifier. Pentodes, tetrodes and zero Sias
triodes require only a small amount; while medium and low mu triodes will
require heavier swamping for low distortion.

I=21-% 108
Printed in U.5

Page 2



PRELTMINARY ALIGIMENT INSTRUCTIONS

HE_FOLLOVIY FECOMENDED FOR UNITS CONSTRUCTED FROM KITS

B FORLOWING, IS, SECOMMENDED FOR UM SR i O E

for "BY shorts with an cimeter before power is applied,

fore plate voltag is spplicd, the GA7 grid bias should be checked. s

should be done by removing the SULG rectifier tube, With lay in the
ormal positi S 7in £l of the GOT should be ~100V DG plus oF

mus 105 measured with a VI, ihen the relay is oporated by hand, there

Md be approximately -11V DC at this points After the 5ULG is inserted,

e operating bias shodd be -10.57 G obtained from the voltage divider RLT

:lnsen the SULG rectifier and apply power, Check "BV voltages in accordance
#h the chart on the cireuit diagram, with the OFERATION switch on MANUAL.

m % inary rough aligrment o!‘ the slug-tuned coils If a grid dipper is
avai e the coils show. aligned to the Irequencies indicated on the
Alignment Data Chart (Fige B) If no dipper is available they should be set.
fnuuws BLFORE POVER IS APPLIED:
oo 1 Red e Y
"
Yo 2 GOreen AT/

Nos 3 ‘White 1/20

Bos L Black /2"

No. 5 Blue 1/2%
Nos 6 Orange. 5/16"

Yo. 7 Yellow 5/16"
- oA
e Audio Balance controls should be set in approximately mid-position.

During aligmont, @ slight amourt of tencion should be kept on the adjusting
screvs by proper adjustment of the locking mut to prevent erratic operation.
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OFERATION SWITCH, in MANUAL

SPRECH LEVEL, completely counter-clockwise

MODULATION STTCH, Sideband 1

CARRIER NULL &, middle position

CARRTER NULL B, 80 clockwise

CARRIER, completely counter-clockwise

VFO-XTAL SWITCH, in correct position

TUNING CONROLS, to output frequency

Refer to Tig. A. Comnect a non-inductive load resistor of about 50 ohms, 10
watis o the Exeiter output ferminals, This resistive load may consist of

Toveral one or tmo watt composition resistors in pérallel or series-parallel

‘%o provide the proper resistance and dissipation.

Gonnect an oseilloscope, lightly coupled, to the RF outputs

1t available, a RF vacumn tube voltmeter with a 25 to 50 volt RS range
Should be comnected to the RF output.

kits and are being aligned for the

fivst time, it is recomended that tne initial § U0 aligament of Ll through

15 be made with the red lead removed fram the center arm of
nis will prevent interlocking of the adjustments. After peaking

these cireuits brice, commect the red wire back o the pot. This procedurs
will not be required on units previously aligned.

Tune the crystal oscillator plate circuit (Ll) until the signal is heard in
2 mecoiver tuned to 9 HC, Oscillation should oceur with nearly the entire

o hear a signal on the output frequency
with the receiver operating near fwll sensitivity (AVC on) provided the VFO
o frequency comversion ciystal is operating. The receiver should be coupled
Tigntly to te fxciter IF output terminal, Refer to Fig. B. hdjust L2, L3,
Tie 15 and tho MR AID AIPLTFIZR tuning capacitors for maximm output. As
‘mawirm output is reached, it will become necessary to reduce the carrier
output by adjusting CARRIER NULL pot Ba Now adjust CARRIER NULL knobs for
Sinimum carrier output. If you have removed the red lead from R23, 1t mist
bo comected at this time. CARRIER WULL pot B a slight
amount and peak 12 through L5 again, NULL controls
for minimm output. Mipimm oubput will not necessarily ocour at the
centor of the rotation due to stray capacities, etc. Turn CARRIER NULL knob

4t this time it should be possible

L-21-5 108

Printed in U.S. Page §




plotely clockrise to see if the crystal remains in oscillation.
places an additional load on the oscillator and may pull it out
oscillation. If this occurs, it will be necessary to turn the screw
11 counter-clockvise until reliable operation is assured.

en 12 (green) is mounted approximately 3/L! (center to center) away from

I (rod), the IT voltage from the arm of each GARKTER NUIL pot to grownd

51 be equal when the carrier is balanced out. If desired, this may be
d with an RF vacuun tube voltmeter.

USTMENT OF 16 and L7

operating on the 20 meter band, these trap circuits reduce the radia-
of the third harmonic generated in the mixer by the heterodyning

stal or VFO operating in the range of 5§ to 5,3 ¥C.
s plugged in, the SPLECH LEVEL furned off, carrie:
RATION switch in the JANUAL position, RF output will be found when
or and Amplifier tuning controls are sot at about 15.5 MC. Adjust both

pose. 1P you do not intend to operate 1 MG crystal controlled, it will

not be necessary to adjust L7 (yellow). ‘fhen only VFO operation is contem-
| Dlated in this bard, L6 (the orange coil) should be tuned for minimm 15,450
© kc. output with the VFO set at 5,190 ke,

Altnough the 3rd harmonic output may be only a few percent of the total,

it can be amplified by the lixer and Amplifier stages and result in con-

| siderable output. With the trap circuits properly aligned, the pover out-
put at 15,450 ke. will be less than 107 of that normally obtained at 1 1.,
even though the Wixer and Amplifier are peaked at 15,L50 ke, then the
Mizer and Amplifier are peaked at li MC. the other signal will be down in

excess of 5 db. in the Exciter. Tie addition of a properly tuned linear

amplifier stage will increase the rejotion of the 15 iiC. signal to ab least

70 to 80 db. down.

The VFO output should be advanced to the point where additional coupling will
not increase the Exciter output. Over-injection to the lixer can cause un-
necessary spurious radiation.

SIDEBAND SUFPRESSION ADJUSTME:

Before procesding with the Single Sideband adjustments, it is recommended
that the operator familiarize himself yith the illustrations of the oscillo-
scope patterns shown in this manual, The yltimate objective in the single
sideband aligmont 15 to obtain a pattern gontaining a minimm amount of
ripple wien a pure sine wave is applied to the micropnone inmput. These

a
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lJow distortion audio oscillator (less vaan 15) set to approx. 1,225 cycles,
cles, with an output level between 005 and .05 volts should b
cted to the mcrophuna Jack_. CAU"IO If voltage in excess or .075
spplied to the e speech amplifier will overload and i

be impossible to ad]ust the Boatter ‘properly.

At this point a fair amount of ripple will be observed

Adjust the Audio Balance controls for minimum ripple.
deband 1 to Sideband 2 and observe the ripple in each.
A il of ridie. 1s not Scukk, vary dhe adjustoant FiLGhGy on 12
ntil the displays are identical in either sideband position. However,

Tt will also be necessary to readjust the Audio
Now loosen the set screws on the' CARRIIR NULL

witls fo mais thase. aijsbend. sipyasion @t yistasle sty e
ver in place of an oscilloscope. Turn the AVC on, the BFO off,
S TS e ol e e averload, Yew tune Ln the slg}al.
dul heard in o minimm modula-
envelope. Adgnst as described in the previeus paragraph.

may be mads if the receiver has a shar crystal filter and a calibrated
The following illustration is an example of the 'S meter
as the receiver dial is tuned through the signal with a 1225 cyele

g
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¢ is possible to btain an almost ripple-free jattem in one sidsband ab
't expense of degradation of the other, Under this condition the sup-
saion of the botter sideband will be about LS db., while the other is
3 b, down. The object is bo have them Doth equal, approximately

| 1¢ 2 dosp modulation ripple is noticed on both sideband positions (with

| carrier balanced out), one side of the audio phass shift circult is prob-
51y operating improperly. Check the Audio Balance controls adjustment,

| tho 124T7(B) medulator wbe, sideband svitching circult, or the phese shift

Good S9B Signal 558 -ignal, Tone Input
Pure Tone Input 1. Carrier leakage
2. Improper EF phasing (L2)
3. Inproper AF balance (E18-1547
I Balanced liod detuned (L3)
5. Poor sideband rejection

3-17-54 Page b
Aligment 10 - 204




