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GONSET GSB-100 TRANSMITTER

The GONSET GSB~100 Transmitter is & COme
plete single-sideband suppressed carrier
transmitter, In addition, the unit may
be used for CW, PM, and AM modes of
transmission. Automatic voice-operate
transmit-receive switching i1s provided
for S5B, PM, and AM, with full range VFO
frequency control, The output frequency
is hetrodyned from a stable variable~
frequency oscillator operating from 5,0=
5.6 mc., All other oscillators are crys-
tal controlled for maximum stability,
Suppression of the carrier and unwanted
sideband in SSB mode is accomplished
with a combination of c¢rystal filterang
and phasing circuitry, resulting in out~
standing long term suppression stability,

making it unnecessary to Keep constant
check of carvier suppression as in other
types of SSB equipment,

The GSB-100 uses a 6DQ5 power amplifier
capable of producing 100 watts PEP ioput,
This power level is sufficient to give
excellent performance as a complete
self-contained SSB transmitter.

Complete bandswitching of the 80-40.20-
15 and twe 600 KC segments in the 10
meter band is available,

Normal factory units are shipped with
10 M coverage of 28,5 mc - 29,1 mc and
29‘1 L 29.? II"IC.

SPECIFICATIONS

TYPE OF EMISSION:
(1) Upper and lower sideband, sup-
pressed carrier
(2) CW
{3) Phase modulation
(4) Amplitude modulation

POWER
SSB:

INPUT TO FINAL AMPLIFIER:
100 watts PEP

CW: 100 watts

PM: 75 watts

AM: 50 watts

POWER OQUTPUT:
65 watts PEP into 50 ohm load

PRIMARY POWER SOURCE:
117 VAC nominal, 50-60 cycles

QUTPUT IMPEDANCE:
30-200 ohms nominal, unbalanced

SPURIQUS EMISSION:
Better than =50 db L

FREQUENCY CONTROL ¢

variable frequency oscillator,
built in

FREQUENCY STABILITY:
250 ¢cycles max, over a two hour
period from a cold start

FREQUENCY RANGE:

3.4 -« 4,0 mc, (Band 1)

6,9 = 7«5 mc. (Band 2)

14,0 -~ 14,6 mc, (Band 3)

21,0 ~ 21,6 mc, (Band 4)

28.5 - 29,1 mc., (Band 5)

29,1 ~ 29,7 mc. (Band 6)
NOTE

Crystals available on request
for tand 6 to cover the range
fIDm 28'0 - 23-6 o,

TRANSMIT~RECEIVE CUNTROL:
Voice-~0operate or manual

CARRIER SUPPRESSION (SSB EMISSION)
60 db

UNWANTED SIDEBAND SUPPRESSION

(SSB EMISSION)
~40 db



INSTALLATION

The accompanying diagrams show the inter-
connections between the GSB-100 and a
companion receiver, speaker, antenna, and
antenna change-over relay, Also indi-
cated are the additional connections
required to install the unit with the
GONSET GSB-=10l1 Linear Amplifier, or with
other similar linear amplifiers, The

microphone cord-plug (type 73MC1F or
equivalent) connects to the MIC jack on

the panel, If a telegraph key is to be
used for CW operation, the key-cord plug
(type PL=-55 or equivalent) is inserted
in the jack marked "Key™ on the frout
panel,

TYPICAL CONNECTIONS FOR GSB=-100 USED ALONE AS A TRANSMITTER

Refer to the diagram., The receiver audio
output line (low impedance or 500 obhms,
as desired) connects to the RCVR termi=-
nals on the RCVR-SPKR strip., If one side
of the speaker audio line 1is grounded,

the grounded line must connect to the
terminal marked GND on the strip to avoid
shorting out the speaker. The receiver
speaker 1s then connected to the termi-
nals marked SPKR on the strip. If one
of the speaker leads is grounded to a
metal speaker cabinet, this grounded
lead must also connect to the other ter-
minal marked GND on the strip, The
above connections interlock the receiver
speaker with the voice-operate circuit
to silence the speaker during trans-
mitting periods, preventing audio feed-
back,

An external antenna change-over relay is
required when the receiver and trans-
mitter are operated on the same antenna.
The chassis receptacle marked ANT RELAY
provides keyed 115VAC power for auto-
matic operation of the anteanna change-
over relay, If the relay used has a
115VAC coil, simply connect a line cord
and plug to the relay terminals, and in-
sert the plug into the receptacle as
shown, If the relay has a coil voltage
other tham 115VAC, a suitable transe
former or dropping resistor must be used
in series with the coil, or, in the case
of DC relays, a proper rectifier and
filter circuit is required,

A Type 83-1SP or equivalent coaxial con-
nector is required to mate with the RF
output (antenna) connector,

TYPICAL CONNECTIONS FOR GS5B-100 USED AS EXCITER FOR GONSET GSB~101
LINEAR AMPLIFIER (and other similar linear amplifiers)

The receiver speaker counections are the
game in this type of service as when the
GS3B-100 is used alone, as explained
above,

The &3B=-101 lipear amplifier has an in-
ternal antenna change-over relay, and no
additional external relay is required,
The AC relay cord ('*‘cheater'), supplied
with the amplifier, is connected between
the ANT RELAY receptacle on the GSB=100
and the mating ANT RELAY plug on the
GSB~101 amplifier., Coaxial coonectors,
type 83-15P or equivalent, are required
on both ends of the RF cable connecting
the exciter output to the RF INPUT jack
on the GSB~101 amplifier, Connectors of
this type are also required on the an=-
tenna transmission line, and on the end

of the receiver antenna lead between the
RCVR jack on the GSB-101 and the receiver
antenna connections, RG-8/U cable is
recommended for all coaxial leads,

Cut~off bias for the linear amplifier,
during receive periods, is supplied by
the exciter through a pair of leads in-
terconnecting the =100 terminals and the
GND terminals on the BIAS terminal strips
on both units, When connecting these
leads, be extremely careful not to inter=-
change the wires, i,e,, do not inadvert-
ently ground the bias lead, The ground
lead is not necessary if an external
ground is provided elsewhere between the
two chassis, The bias voltage is present
ONLY WHEN THE EXCITER IS IN STAND=HY CONe
DITION. This is not operating bias for
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the amplifier; it serves only to cut
off the amplifier tubes during stand-
by periods, mainly to prevent residual

"hash" in the receiver from the mercury

vapor rectifiers, and as a sefety fea-
ture if the main operating bies supply

should fail.

If other linear amplifiers are used with
the GSB-100 exciter, interconnect the
exciter and amplifier using the typical
connections for the GSBE-101 as a guide.

INSTALLATION OF OPTIONAL CRYSTAL FOR 10 METER CW OPERATION

When shipped from the factory, the
GSB-100 is. supplied with the proper
first-mixer crystals for 10 meter
operation in the 28.5-29.1 wmec. and
2%9.1-29.7 mc. ranges. On special
order an additional crystal is avail-
able to replace the 29.1-29.7 mc.
range with the 28.0-28.6 mec, range
(10 meter CW). The 10H meter dial
range on the dial drum is calibrated
for both of the above ranges; the
calibration for the range not in use
is neglected. If the equipment is
to be converted from the fectory-
supplied range to the optional range
by the insertion of a new first mixer
crystal (in place of thet supplied),
a padder capacitor in the unit must
be realigned to cover the new range
for this crystal. The following
Bteps are required:

1. Refer to the TROUBLE SHOOTING
AND ALIGNMENT section of the
ingtruction manual, procedure
8: REMOVAL OF THE TRANSMITTER
FROM THE CARINET. Remove the
transmitter as directed,

2. Refer to the PARTS PLACEMENT
drawing, TOP VIEW.

To convert the 10H range for
10 meter CW operation (28.0 -
28.6 mc.) remove the 10H
crystal supplied with the unit

(43.7 mc.) and insert the special
10H crystal (42.6 mc.) in its place.

3. Refer to the OPERATION section of
the instruction manual and set up
the equipment for normal operation -
on the 10H band, AM emission. Use
a frequency near the center of the
band. With the METER control ro-
teted into the QUTPUT IND., range,
peak the DRIVER TUNING control for
maximum RF output.

4. Adjust C36 and C48 for maximum RF
output. As the trimmers are adjusted,
rotate the CARRIER LEVEL control
counterclockwise (reduce the carrier
insertion) to hold the pa plate cur-
rent to 50 ma., or less. Plate cur-
rent is checked by switching the
METER control to PLATE MA position.

5. When the trimmers are adjusted,
the procedure is completed,
Replace the unit in the cabinet,
and it once again is ready for
operation. On the converted band,
the upper drum dial calibrations
now apply.



¥1L0-405

WYHIVIQ NOILLYTIVLSNI COI-859

" ENFTRAIND3 HO SHOLIINNDD
MYV d 5160 3441 HIOALYNIMEIAL S3NIT TVIXY0D TV &

" 3ANIT S¥IE ONILYYISC NY LON SISIHL *SO0IM3d 3A303Y
ONIMND 538N L H34T4WY H¥3NIT 430-100 01 Q380 3N Svid ¢

*OUYDE UAJS—5ATH NO TYNINEIL TN 01 L93N) 15w
OV SIHL "QI0NNGHY 51T HIAYI4S HIAITO3Y 50 3015 MO 41 °2

"NMOHS 5Y SOVIT LONNOD
OMNY H3JANT ZAONIY " IENTA LNOH NO I0HLNDD TNk A

~ABINVLS 20 I 1 HITFEN 30 NYD HILIMS A8 1S -1NX ALDWTY © |
) 1S310M

Y3A1373y

(- — — ||

3.3 /e—ad
avaqil Gl YHHALNY 04 |l|&ﬁ

| 310M HILLME

F € 104
v
i L3 Y

0Ql-859

Y3 WY UV3INIT 101-889

Wy

H314NdWY HY3NIT (01-8S9 Y04
HILIOX3 NV S¥ Q35N O0I1-889 HOZ SNOLLIINNOD 1VIIdAL




ANTENNAS

Any of the common antenpa systems de-
signed for use on the high-frequency
amateur bands may be used with the
GSB--100 or GSB-101 combination, provid-
ing the input impedance to the transmis=-
sion line is not outside the limits of
the ouvtput matching network of the
units, An antenna system that reflects
an SWR on 50 ohm or 70 ohm coaxial line
below approximately 3:1 on the proposed
operating frequency, or a system that
results in a transmission line inoput ime-
pedance that is essentially resistive
and between about 30 and 200 ohms, will
take power from the GSB~100 with very
little difficulty,

I1f "tuned” open-wire transmission line
is used to excite the antenna, a suite
able antenna "tuner' should be used be-
tween the transmitfer output and the
transmission line to provide a reason-
able impedance match between the unbal-
anced coaxial output and the balanced
open-wire line, Methods of constructing
and operating tuners of this sort are

described in detail in the ARRL Antenna
Handbook and similar publications.

For operation on the 20 meter, 135 meter,
and 10 meter amateur bands, the effi-
ciency of the station will be greatly
increased if a good directional rotary
beam antenna is used, The Gonset
3-Bander antennas, Model #3219 (2 ele-
ment) and #3220 (3 element) are excel-
lent beams for this purpose, providing
exceptional gain on all three bands with
a single antenna installation, For
single-band operation with adequate gain
in a small structure area, the GONSET
Bantam series of antennas will also do
an excellent job.

For operation on the 75-80 or 40 meter
bands, a simple dipole antenna, cut to
resonance in the most-used portions of
the band, will perform satisfactorily.
The height of the antenna should be
great enough to prevent undue ground
losses and similar effects,



Be sure an antenna or other load is con-
nected to the RP output counector.
fore transmitting with any of the four

OPERATION

PRELIMINARY

types of emission, the transmitter is

"set up™" and tuned by the following pro-
cedure, Perform the steps in the order

given:

{1) With the CALIR LEVEL control at

POWER OFF position, set the front

panel controls to the following
positions:

a. Set the FUNCTION switch to
one of the STBY positions.

b, Set the BAND switch to the
desired band. The dial drum
will automatically rotate to
the scale with the frequency
spread within the band,

c. Set the EMISSION switch to
CW position,

d, Set the CARRIER LEVEL con-
trol to 0 (full counterclock-
wise).

e, Set the METER syi ch to PLATE

MA position, ' ~

f. Set the FINAL LOADING control

to MIN (full counterclockwise)

g, Set the AT GAIN and VOX GAIN
controls to O (full counter-
clockwise).

Be-

(4)

(3)

this time but use the slide-rule
dial frequency as a reference.

Set the FUNCTION switch to MAN
(manual) position, This will
actuate the VOX relay.

The PLATE MA meter should read
about 20 MA on the upper scale
(0-200 MA), 20 MA is the first
vheavy" line on the meter,

NOTE

If the meter reading does not
fall between 20 MA and 25 MA
{meter graduations are 5 MA
apart), refer to ADJUSTMENTS
paragraph and reset the PA BIAS
control as explaired, Do pot
operate the transmitter for
more than a few seconds unless
the "resting" plate current is
below 235 MA,

(6) Turn the CARRIER LEVEL control

clockwise to about 5,

(7) Turn the DRIVER TUNING control

{2) Turn the CALIB LEVEL control

clockwise past the click, applying

AC power to the unit,
to properly heat up.

Allow unit

{(3) After a two minute, or longer,
warm-up period, set the FREQUENCY

control for the approximate de-
sired frequency within the band.
Do not attempt to "zero beat" at

slowly through its range until
the meter reading "peaks", If
the reading exceeds 100 MA as
the control is rotated, quickly
decrease the CARRIER LEVEL con-
trol counterclockwise to keep
the current below 100 MA, As
soon as the peak is obtained,
rotate the CARRIER LEVEL control
to 0 (full counterclockwise)
immediately.

CAUTION

Do not leave the PA PLATE
CURRENT at greater than 25 MA
during this step for more than
5 or 10 seconds, The final
amplifier tube could be damaged
if the plate dissipation is



exceeded for more than a
brief period while adjusting
the DRIVER TUNING control.

Advancing the CARRIER control
will cause the plate current
to reach a3 peak level after
which further increase causes

{8) Set the FINAL TUNING control the plate current to fall,
until the indicator is with- DO NOT advance the carrier
in the range for the band of control beypnd the peak plate
operation used, current point.
(9) Rotate the CARRIER LEVEL con- (12) Turn the METER SWITCH clockwise
trol for a meter reading of inte the OUTPUT IND range. Ad-
100 MA- or less and QUICKLY just the control for a 1/2 scale
rotate the FINAL TUNING con- meter reading (approximately 5
trol for a pronounced dip in on lower meter scale).
the meter reading. Do not
allow the plate current to (13) Continue to rotate the FINAL
remain at 100 MA for more LOADING and FINAL TUNING control
than 5 or 10 seconds. in small increments, this time
tuning for a MAXIMUM reading on
(10) While the plate current is the meter, At some position of
"dipped', rotate the CARRIER the FINAL LOADING and FINAL TUN=-
LEVEL contrgl to §, ING controls there will be a
point where further clockwise
(11) Rotate the FINAL LOADING con=- rotation of the RINAL LOADING

trol slowly clockwise while
continually readjusting the
FINAL TUNING control for min-
imum plate current, i.e.,
keep the plate current "in
the dip", As the loading
control is rotated clockwise,
the plate current, while "in
the dip", will increase, Con-
tinue ad justing the two con~
trols until the plate current
at resonance is approximately
160 MA,

NOTE

1f, during steps 9 and 10,
the plate current does not
behave as indicated (no
"dip" can be found, or re-
peated clockwise adjustment
of the loading control does
not cause an appropriate in-
crease in plate current at
resonance), the antenna or
other load is not withip the
specified impedance range.
See the ANTENNA paragraphs
in the manval, and make re-
quired antenna ad justments,

control will not result in any
further increase in meter read-
ing. The tuning will be quite
""Droad"” at this degree of load-
ing, and the peak will be ap-
proached slowly and smoothly,
Set the FINAL LOADING slightl
beyond (clockwise) this point
anﬁ the transmitter will be
properly tuped, or just slightly
“"overloaded™, as required for
best linear operation, This
step should be performed as
quickly as possible,

(14) Rotate the CARRIER LEVEL control
counterclockwise to 0.

(15) Set the PFUNCTION switch to STBY.
This completes the preliminary
tune~up procedure, Repeat this
procedure in full each time the
transmitter is first turned on,
or at any time when the band of
operation is changed. Steps 4
through 14 should also be re-
peated each time the transmitter
frequency is changed more than a
few kc. while operating within a
given band,

PZERO=-BEATINGY

Before transmitting with a given type of station to be contacted), using the re«

emission, it is usual practice to set ceiver as a monitor, In $SB operation,

the transmitter to a precise given fre=- this procedure is particularly important
quency (such as the frequency of the for "roundtable" contacts, since the



is at a comfortable listening
level.

reference carrier frequency must be very
close to the listening frequency of the
other receiver(s) for intelligible copy.

The GSB-100 "“CALIDRATE'" feature provides If no note can be heard, or it

a convenient and effective system for

precise zero=beating,

The procedure is

as follows:

is extremely weak with the
CAI.IB LEVEL control full clock-
wigse, the FREQUENCY-control has
been rotated too far from the

{1) Tune the receiver in the normal tuned-up frequency of the
manner, with the BF0O turned on, G5B~100, Repeat steps (4)
until the receiver is set to the throughh (15) in the PRELIMINARY
exact desired frequency. In the operation procedure, with the
case of S8B operation, tune the FREGUENCY control rotated so
station(s) you wish to contact that the slide~rule dial setting
until they sound "patural", in- ijs within a few kilocycles (as
dicating that the receiver is close as possible) of the re-
tuned so that the injected car-- ceiver frequency, Then repeat
rier is at precisely the correct stens (1) thronugh (4) above,
reference frequency.

(5) Run the transmitter frequency

{2) Turn the FUNCTION switch on the into precise zero-beat with the
GSB-100 to CALIB position, Set receiver, Turn the FUNCTION
EMISSION switch to AM position. switch back to STBY. Reset

EMISSION switch.

(3) Set the CALIRBR LEVEL control to
approximately 8, (6) If the '"new" transmitter fre-

quency is more than a few kilo-

{4) Turn the FREQUENCY control on cycles from the frequency at

After comnleting the preliminary tune-up

the GSB~100 until the trans-
mitter '""note" is heard on the
receiver. Adjust the CALIB

LEVEL contrcol until the note

which the PRELIMINARY tune-up
procedure was conducted, repeat
steps (4) through (15) of this
procedure before transmitting.

SINGLE=-SIDEBAND, SUPPRESSED~CARRIER OPERATION

procedure (and after ''zero~beating™ the

to 0 (full counterclockwise).

transmitter as desired), the GSB-100 is (7) Turn the EMISSION switch to
set up for SSB emission as follows: UPPER SB or LOWER SB, as desired.
(1) Turn the EMISSION switch to CW. (8) With the microphone about three
inches from vonr mouth, talk in
(2) Turn the FUNCTION switch te MAN a normal voice and slowly in-
{manual). crease the AUDIO GAIN control
until the meter "peaks™ at 8§
{3) Turn the METER SWITCH clockwise {maximum) oh the lower scale.
past the click into the QUTPUT The meter reading sihould aver-
IND range. age betweern 5 and 7 during
speech, with occasional peaks
(4) Turn the CARMIER LEVEL control as high as 8. To receive,
clockwise until the meter read- switch the FUNCTI(N switch back
ing does not increase with to STBY. The transmitter is now
further ¢lockwise rotation. operating with SSB emission and
MANUAL control. The remaining
(5) Adjust the METER SWITCI potenti- stens detail the additional ad-
ometer control knob until the justments for voice~operate
meter reads exactly full scale (VOX) control with anti~trip
(10 on the lower scale), action.
(6) Turn the CARRIER LEVEL control {9) Turn the FUNCTION switch to VOX.




(10) While talking in a normal voice
(see step 8), slowly increase
the VOX GAIN control until the
transmitter "keys on" with voice
control as you start talking,

Ad just the control until the
"key-on' is clean, and does not
release too quickly, or 'clip™,
{(11) Tune in a steady modulated car~
rier on the receiver (such as an
AM station) and adjust the
tuning for a hetrodyne {(with the
BFQ on) of about 1000 cycles,
Keep the audio level low enough
to prevent the receiver speaker
output from "triggering'" the
trapnsmitter,

{12) Turn the receiver volume up to a
comfortable listening level on
the hetrodyne. The audio will

begin to "trigger™ the VOX cir-
cuit, causing the transmitter to
neycle? (repeatedly turn ON and
OFF).,

(13) Slowly advance the AT GAIN con-

trol until the VOX circuit stops

cycling.
NOTE

Too much AT level will make it
impossible to talk the VOX into
operation,

The adjustment of the VOX GAIN and AT
GAIN controls will require some practice
on the 'part of those not familiar with
these types of circuits, After a few
SSB contacts, however, the technique
will become practically ''second nature't,
and should greatly increase your oper=-
ating pleasure. '

From time=-to=time it will be desireable
to use manual control of the transmitter,
particularly when the station facilities
are being used by someone not familiar
with voice-operate techniques, The '’
XMIT-STBY terminal board on the back of
the GS5B=100 cabinet provides a convenw
ient point to connect a "Yfoot-pedal™
switch or other sgecial arrangement for
manual keying, If such a switch is
used, the FUNCIION switch is left on MAN
position, and the transmit-receive func-
tion actuated by the external switch,

AM OPERATION

The GSB-100 may be used for AM operation
with both sidebands present. Since the
output tube operates as a linear ampli-
fier, it must be operated at reduced
power input to prevent damage to the
power amplifier tube as a result of in-
creased plate dissipation during carrier-
nresent conditions. After completing the
PRELIMINARY tune~up procedure {(and "zero=-
beating" to a given frequency, as de=-
sired), the equipment is set up for AM
operation as follows:

(1) Set the EMISSION switch to AM
position,

{2y Set the FUNCTION switch to MAN
position,

(3) Set the METER .switch to PLATE MA
position,

(4) Slowly rotate the CARRIER LEVEL
control until the meter reading
increases to 75 MA (maximum,
upper scale).

(5) While holding the microphone
about three inches from the
mouth, talk in a normal voice
and slowly increase the AUDIO
GAIN control until the meter
"kicks' upward by a barely per-
ceptible amount with modulation
peaks.

(6) To receive, turn the FUNCTION
switch to STBY.

The transmitter is now properly adjusted
for AM operation with manual control,
Voice-operate control may be used for AM
operation. See SSB OPERATION segtion,

CW OPERATION

The GSB=100 grovides a clean, stable CW
note, free of clicks and chirps, with

excellent keying characteristics, The

final amplifier loading is slightly

10
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‘used to excite an amplifier.

reduced in this type of operation to
provide maximum efficiency, since linear
operation is not essential for CW emis-
sion. After completing the PRELIMINARY
tune-up procedure (and '"'zero~beating"
the desired frequency), adjust the
equipment for CW operation as follows:

(1) Set the METER switch counter-
clockwise, past the click, into
the OUTPUT IND area.

{2) Set the EMISSION switch to CW

position.

(3) Close the key (withdraw the Key

plug from the jack, if desired).

(A) Rotate the CARRIER LEVEL control

clockwise while observing the

front panel meter. As the con~-
trol is rotated, the meter read-
ing will increase up to a point,
then "level off"™ and cease to in-
crease with further clockwise ro=-
tation of the control, Set the

CARRIER LEVEL control to a point

just below (slightly counterclock-

wise from) the setting where the
meter reading ceases to increase;

i.e., "back off" from the "level-

ing off" point by a few degrees,

1f the meter goes off-scale as

the CARRIER LEVEL control is ro-

tated, turn the METER SWITCH con-

trol counterclockwise to keep the
meter reading on scale,

(5) Adjust the METER SWITCH OUTPUT IND
control for an exact full scale
meter reading (10 on -the lower
scale). -

(6) Rotate the FINAL LOADING control
counterclockwise towards minimum
in small.steps, restoring reso-
nance w%}p the FINAL TUNING con-

trol ("peaking" the meter read-
ing), until the meter reading is
approximately 9 on the lower
scale. -
(77 Open the key and set the FUNCTION
switch to STBY position,

The equipment is now properly adjusted
for CW operation with manual control.
The STBY-XMIT terminal strip on the back
of the cabinet provides convehient con-
nections for external transmit-receive
keying, as with a foot-switch or other
special arrangement. When such a switch
is connected across these terminals, the
FUNCTION switch is left on MAN position
(not STBY) and the transmit-receive
function performed by the external
switch,

The ARRL RADIO AMATEURS HANDBOOK and
similar publications describe circuits
that can be adapted for break-in opera-
tion and signal monitoring during CW
operation,

When the GSB~100 is used to excite an
amplifier in CW operation, do not insert
carrier beyond the point needed to ex-
cite the amplifier properly.,

Under no conditions is it advisable to
rotate the CARRIER LEVEL control clock-
wise beyond the point where the output

indicator mgter reading ''levels of £v,
Whnen additional carrier is inserted be-
yond this point, the transmitter power
output does not increase, but the spuw
rious emission (harmonics, etc.) in-
creases rapidly as the 6DQ5 power ampli-
fier is "overdriven". Spurious radi-
ation is greatly attenuated when the
CARRIER LEVEL control is adjusted for
an output level, (as read by the front
panel meter) that is at least 10% below
the maximum reading obtained at the
"eveling off™ point,

PM (PHASE MODULATION) OPERATION

The GSB-100 provides facilities for
narrow-band phase modulation operation.
This type of operation is particularly
valuable where TVI from fundamental
overload is a problem with high-power
transmissions, as when the G88-100 is
After
completing the PRELIMINARY tune-up pro-
cedure, (and "zero~-beating" the desired
frequency), adjust the equipment for PM

operation as follows:
(1) Perform the operations detailed
in steps (1) through (7) in the
CW OPERATION instructions,

(2) Turn the EMISSION switch to PM
position,

(3) Turp the FUNCTION switch to MAN,



(4) Turn the METER SWITCH to PLATE
MA position.
(5) With the microphone about 3
inches from your mouth, talk in
a2 normal veoice and rotate the
AUDIQ GAIN control sliowly clocke
Wwise while observing the meter.
At some point, as the control is
rotated, the meter will begin to
flicker slightly with modulation.
Set the AUDIO GAIN control just
at or slightly below this point,
and the deviation will be approx-
imately correct.

While using phase-modulation, the char-
acteristics of the listening receiver
greatly influence the amount of devia-
tion required for "solid" copy. BPM is
usually detected in AM receivers by
setting the carrier on the "slope™ of

the IF passband. The frequency (phase)
deviation is thep converted to AM by
the passband "skirt"™, When the receiver
passband "skirts™ are narrow, as with
receivers using crystal and mechanical
filters, the deviation required is not
as great as for receivers with "wide
skirts' (broad selectivity) ip thé pass-
band characteristics. During PM opera-
tion of the GSB-100, it is advisable to
ad just the awudio gain control for best
eception, as directed by the receiving
station. Always use the smallest devi-
ation (lowest setting of the AUDIO GAIN
control} that is compatible with intel-~
ligible reception in the receiver.

As with CW operation, the CARRIER LEVEL
control setting should be kept below the
point where the final amplifier plate
current "levels off"™ to prevent unneces-
sary spurious radiation,

ADDITIONAL OPERATING PROCEDURES

HEADPHONE RECEPTION

when headphones are used with the re=~
ceiver, they may be plugged into the
PHONES jack on the front panel of the
GSB=-100, This will automatically si-
lence the speaker, and the headphones
will be keyed, or muted, by the transmit-

receive circuitry in the same manner as
the speaker, This will avoid the

"blasting” effect during transmit that
could occur if the headphones were

plugged directly into the receiver,

TELEPHONE~-PATCH OPERATION

A telephone-patch unit can be connected
to the audio input of the GSB~100 through
the PATCH jack on the front panel, with a
PL-55 or equivalent-type plug., Insertion
of this plug automatically disconnects
the first audio amplifier aud microphone
from the audio section of the transmit-
ter,

Do not connect the telephone line direct-
Iy To the PATCH Jack. A suitable hybrid-

balancing and 1solafion transformer must

be used to inter-connect telephone line,
the receiver output, and the trapnsmitter
audio input, With such an arrangement,
it is possible to use the voice-operate
system during SSB emission in the normal
manner if the VOX GAIN, AT GAIN, and
AUDIQ GAIN controls are adjusted care-
fully for the individual conditions and
voices during the patch conversation,

Suitable telephone~patch units are
available commercially,

12



_the voice-operate function will not ac-

13

ADJUSTMENTS ON THE GSB-100

There are several adjustments on the

GSB=100 that must be made from time to

time in addition to the settings of the

main controls. The reasons for these

ad justments, and the procedures for

making them, are explained in the fol-

lowing paragraphs.

CARRIER NULIL ADJUSTMENT

The balanced modulator potentiometers
may occasionally need "retouching” to

maintain maximum carrier suppression,
The carrier is normally in excess of
60 db below the level of either side-

band when the CARPIER LEVEL control is
at zero, If listening stations report

that carrier is present on your signai,
or there are other indications that the
carrier is not fully suppressed, the
two potentiometers should be adjusted

after a fifteen-minute warm-up as fol-

lows:

(1) Turn the FUNCTION switch to CALIB
position. Adjust CALIB level for

sufficient receiver signal.

(2) "Zero-beat™ the transmitter fre-
quency on the receiver according
to the instructions in the OPER-

ATION section. Make sure the AVC

1ine in the receiver is not

grounded, i,e,, the "S metert
must be working. Tune in the
calibrate signal for a peak ™S
meter" reading, adjusting the

receiver RF gain control as nec-

essary to prevent overloading,
If receiver pick-up is not suf-
ficient, additonal coupling to

the transmitter will be required,

(3) Turn the CARRIER LEVEL control teo

0 (full counterclockwise).

(4) any reading on the receiver "5
meter" will be the residual car-
rier from the GSB-100. Adjust the
receiver RF gain control for as
high a reading as possible on the
meter.

(5) Set the EM1SSION switch to either
upper or lower SB position.

(6) The two balance potentiometers
are screw driver adjusted through
two small holes in the GSB-~100
front panel. The holes are lo-
cated between the AUDIO GAIN con-
trol and the EMISSION control.
wWhile watching the receiver "S
meter", adjust the two potentiom-
eters alternately for a "dip' or
minimum on the "S meter™. It will
be necessary to work "back and
forth" between the controls sev=
eral times, adjusting them care-
fully until no further reduction
in carrier level (S meter' read-
ing) can be obtained. As the
carrier is balanced out, it may
be necessary, to heook a short pick=
up antenna on the receiver and
place this lead in the vicinity
of the tranmsmitter RF output (as
near the antenna change-over relay
as pessible) to obtain enough sig-
nal to overcome the noise level in
the receiver,

VOX SET ADJUSTMENT

The bias control for the voice-operate

relay tube is located on the rear of the

GSB=100 cabinet labelled "VOX SET.

1f

tuate when the VOX GAIN is full opep, or
the relay will not release quickly and
completely during pauses you take, this
control must be adiusted. Extreme



changes in line voltage and tube-aging
may affect the required setting for this
control. To adjust the control, perform
the following steps:

(1) "Set-up"™ the GSB-100 for SINGLE-
SIDEBAND SUPPRESSED-CARRIER OPER-
ATION by performing the first 3
steps in that procedure,

(23 Turn the AUDIQ GAIN control, VOX
GAIN control and AT GAIN control
full counterclockwise to O

(3) Set FUNCTION switch to VOX posi-
tion.

(4) With a screw driver, slowly rxotate

(5)

(6)

the VOX SET control until the
transmitter "snaps on". Find the
exact setting where the relay
just actuates,

Now rotate the control back a few
degrees from this point until the
relay drops out, or releases.

Perform the remainder of the steps
(9 through 12) in the SINGLE-SIDE~
BAND SUPPRESSED~CARRIER QPERATION
instructions. If the VOX and AT
circuit seem erratic, repeat the
above adjustment procedure until
the VOX and AT action is clean and
normal

PA BIAS ADJUSTMENT

At any time that the resting power am-
plifier plate current does not fall be-
tween 20 MA and 25 MA, the PA BIAS po-
tentiometer {(R75) must be adjusted to
set up the proper idling current. This
control is located on top of the main
chassis, between the power transformer
and the rectifier tube (5UV4GB) nearest
the pack of the chassis, See PARTS
LOCATION DIAGRAM, TOP VIEW. The poten-
tiometer is adjusted with a screw driver.
To make the adjustment, perform the
following steps:

CAUTION

NIGH VOLTAGE THAT COULD CAUSE
SERIOUS INJURY OR DEATH 1S EX-
P(YSED WHEN THE COVER IS LIFTED.
USE EXTREME CARE WHILE WORKING
UNDER THE COVER. RE PARTICULARLY
CAREFUL TO AVOID CONTACT WITH THE
PLATE WIRING NEAR THE CAP OF THE
6DQ5 FINAL AMPLIFIER TUBE.

(1)

(2)

(3

(4)

Remove the two upper right-hand
and two upper 1e?t—hand SCrews
from the front panel nf the
equipment. Lift the top half of
the cabinet vp -~ it is hinged at
the back and will open readily
when the upper front "lip" is
pressed upward.

perform the first 4 steps in the
PRELIMINARY OQOPERATION procedure,

Ad just the PA BIAS potentiometer
until the meter reads exactly 20
MA (first heavy line on the upper
scale). Be sure the METER SWITCH
is in PIATC MA position and the
FUNCTION switch is in MAN {(manual)
position, with CARMRILER LEVEL con-
trel at 0.

Close the cover and replace the
4 front panel screws.
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CIRCUIT DESCRIPTION

Refer to the accompanying block diagram for references

SIGNAL DERIVATION

The SSB, AM, CW, and PM basic signal are
all generated at a reference frequency
of 9 mc, The 9 mc reference carrier is
generated by a crystal oscillator, V2B,
The oscillator sigpal forms one injec~
tiop to the RF phase-shift network,

In SSB, AM, apd PM operation, microphone
audio is amplified by microphone ampli-
fier stage V1A, fed through audio driver
stage V2A, and the speech components
outside the 300-3500 cycle range atten-
uated by an audio low-pass filter., The
output of a low-pass filter is applied
to an audio phase-shift network, where
speech components throughout the entire
andio passband are "split” into 90 de~-
gree phase differentials. The two
phased audio compoenents are introduced
into separate modulators (V3A and V3RB),
and transformers in the plate circuit of
the modulators develop 180 degree phased
outputs from each of the components.
These latter four comnonents form the
second injection to the RF phase-shift
network,

During SSB operation, the phased outputs
are switched to cancel one sideband in
the balanced modulator output. During
AM operation, the AM signal on one
phased output is grounded from the
phase-shift network and both sidehands
appear in the transmitter output. Dur-
ing PM operation the PM output of the
phase-shift network is selected, causing
a phase-shift (proportional to the audio
amplitude) to appear on the carrier out-
put. During CW operation the audio out-

put of the modulators is removed en-
tirely from the carrier output,

The composite signal output from the RF
phase-shift network is applied to a bal-
anced modulator. When the carrier con-
trol is at O (full counterclockwise),
the modulator attenuvates the carrier
portion of the composite signal by as
much as 40-45 db, but sideband energy
appears unattenuated in the balanced
modulator output. When the carrier con-
trol is rotated clockwise the modulator
is unbalanced proportionally and a vari=-
able amount of carrier injection re=-
sults from the unbalance,

During SSB operation, with the carrier
control at O, residual carrier present
after the balanced modulator is re-
moved by a unique notch filter, and
carrier attenuation is increased by as
much as 30 db over that obtained with
the balanced modulator alone. This
feature results in the remarkable long-
term stability of the carrier attenua-
tion during SSB operation with the GSB-
100,

During AM, PM, and CW operation, the
notch filter is shunted (by-passed),
and the required carrier level inserted
by adjustment of the CARRIER LEVEL con-
trol.

The SSB output from the notch filter
(S5B) or the modulated or steady carrier
output from the balanced modulator (AM,
PM, CW) forms the signal injection at 9
mc to the first mixer amplifier, V4.

EREQUENCY DERIVATION

On the 20 meter and 80 meter amateur
bands, V4 operates as a straight-

through amplifier, and the 9 mc refer-
ence signal directly forms the signal



input to the second mixer, V5, (n the
40 meter, 15 meter, and 10 meter amateur
bands, the output from crystal oscilla-
tor stage V10 forms the injection fre-
quency to V4, operating as a mixer, On
these bands, the difference frequency of
the signal input (9 mc) and the injec-
tion frequency (the crystal oscillator
frequency, as selected) is the signal
input to the second mixer, V3,

The output frequency of the variable
frequency oscillator, V9A, isolated by
catliode follower stage V9B, is injected
ta the second mixer grid, V3, The VFO
operates from 5.0 to 5.6 mc, The crys=
tals in oscillator stage V10 are selec-
ted, or the 9 mc frequency fed "straight
through, so that the difference fre-

quency (80, 40, 15, and 10 meter bands)
or sum frequency (20 meter band) of the
signal and injection frequencies to V5
will fall across the amateur bands as
the VFO is tuned through its 600 k¢
range. The proper hetrodyned frequency-
spread is selected in fthe plate circuit
of V5 and forms the excitation for
driver stage V6.

The signal, now at final output fre-
quency, is amplified by the driver stage
and the power amplifier stage and cou-
pled into the antenna system. The car-
rier devel is detected by RF rectifier
V15 and the resulfting DC level applied
to the front panel meter and indicator
circuit for tune-up reference.

VOX AND ANTI-TRIP CIRCUIT

When audio is applied to the microphone,
audio output of microphore amplifier

stage V1A is coupled to voice control am=-

plifier V12A, and the amplified output
is rectified by voice-control-audio-rec~-
tifier V14A. The resulting DC voltage
is applied to relay control amplifier
V13A, the relay actuates, and relay
lines mute the receiver speaker, remove
the bias from 3 stages, and actuate the
antenna relay. These functions place
the transmitter on the air and silence
the receiver,

During receiving periods, audio output
from the receiver is applied to anti-

trip audio amplifier V12A, This avdio
is amplified in a second stage, V13B,
rectified by audio rectifier V14B, and
the resulting DC voltage applied to re-
lay control amplifier V13A. Rectifier
V148 is polarized so that the rectified
DC voltage opposes the output of V14A.
Since both audioc circuits are energized
simultaneocusly (the microphone picks up
audio from the speaker, the anti-frip
circuit picks it up directly from the
receiver), the two ouetputs cancel, and
the relay control amplifier V9B is not
operative, The relay is not actuated,
therefore, when receiver audio ouvtput is
"heard' by the microphone.
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TUBES AND FUNCTIONS

SYMBOL TUBE TYPE FUNCTION
vl 12AX7 Microphone Amplifier (one triode sectiom)
Second Audio Amplifier (one triode section)
v2 6AZ8 Audio Frequency Driver (triode section)
9 mc. Crystal Oscillator (pentode section)
v3 12AU07 Audio Prequency Modulator
V4 6AH6 Amplifier Pirst Mixer
V5 6AHG Second Mixer
vé 12BY7A RF Driver
v7 6DQ5 RF Power Amplifier
va 9006 RF Output Veltage Rectifier
Vo 12AU7 Variable-frequency Oscillator {one triode section)
VFO Cathode Follower (one triode section)
|
V1O 12AT7 High-frequency Crystal Oscillator
Vil OA2 Voltage Regulator
V12 12AX7 Voice Control Audio Amplifier (one triode section)
Anti-trip Audio Amplifier (one triode section)
v13 12AT7? Second Anti-trip Audio Amplifier (one triode section)
Relay Control Amplifier (one triode sectionm)}.
V14 6ALS Voice Control Audio Rectifiar (one diode section)
Anti-trip Audio Rectifier {one diode section)
V15 S5U4GB High Voltage Rectifier
vVlie 5U4GB Low Voltage Rectifier
CR1-2-3-4 | 1N34A Balanced Modulator Diodes
Germanium
Diodes
CR5 Selenium | Bias Rectifier
Diode
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The information in this section is to be
used whenever the GS5B=100 becomes defec-
tive, and must be repaired before it can
The procedures out-

be returned to use,
lined, in the order given, represent a
systematic approach to servicing. A
great deal of time and effort can be
saved if the unit is serviced as indi-
cated,
servicing without using the equipment
listed, or equivalent equipment.

TROUBLE SHOOTING AND AHGNMENT

Do not attempt to do detailed

Equipment Required, general trouble
shooting:

Vacuun=tube voltmeter, with scales
to 1000 voltis,

Tube tester or set of replacement
tubes,

Dummy load, 50-70 chms non-reactive

to 30 mc, 100 watt minimum rating.

Communications receiver, 2-30 mc, with
100 kc calibrator or eguivalent,

Equipment Required, alignment:

Vacuum tube voltmeter (as above) with
RF probe accurate to 30 mc.

1200 cycle audio oscillator, sine-
wave ouiput,

Communications receiver (as above)
with accurate calibration, 2-30 mc.

Type 8606 (General cement) alignment
tool.

Oscilloscope with direct connection
to vertical plates,

TROUBLE SHOOTING PROCEDURE

Whenever the GSB-100 is presumed defec-
tive, there are several external checks
that should be made before the unit is
opened or removed from the cabinet.
Check-out of the following items will
often reveal the trouble externally.
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(1) Review the procedures given in

the OPERATION section of the
manual cavefullv., Apparent faulty
operation can occasionally be
traced to improper settings of
controls or improper tune-up pro-
cedure, This is particularly

true when the unit is '‘mnew’ and
still somewhat unfamiliar to the
operator.

(2) When the {inal amplifier plate

current or RF output indications
are erratic, check the entire
antenna system: transmission
lines, antenna change~over relay,
and associated wiring. This is
particularly important if trouble
is apparent while receiving as
well as while transmitting. As a
final check when uncertain, check
transmitter operation with a
dummy load connected directly to
the RF QUTPUT connector on the
transmitter (with the change-over
relay out of the circuit). If
the transmitter operates normally
into the dnmmy load, trouble can
probably be traced to the antenna
system,



(3) If operation is erratic only when
the microphone is in use (8SB, AM,
and PM operation), check the mi=
crophone plug, cord, and element,
Substitute a known good micro-
phone, when possible, and recheck,
Similarly, when trouble is exper-
ienced during CW operation only,
check the key contacts, connec-
tions, cord, and plug. Check for
normal Keying while pulling the
key plug in and out, actuating the
closed-circuit key-jack,

(4) 1f operation is erratic only while
the voice-operate (VOX) circuitry
is ip use, check the receiver
audio and speaker lines for inter-
mittant grounds, etc, Also, ad-
just the VOX controls (VOX GAIN
and AT GAIN) carefully, as out=-
iined in the OPERATION section, to
make sure the erratic operationm is
not the result of improper balance
between the voice-operate and
anti-trip levels.

(5) Check any additional external wir=-
ing (phone-patch leads, AC cords,
etc,) carefully. Check all ground
connections thoroughly.

If the preceding checks indicate that
the trouble is not of externmal origin,
the GSB-100 can be presumed faulty. 1In
this eveant, perform the following addi-
tional steps:

(6) OPENING TOP LID: Remove the two
upper right-hand and two upper
left=hand screws from the front
panel of the unit. Lift the top
half of the cabinet up - it is
hinged at the back and will open
readily when the upper fromnt "lip"
is pressed upward,

CAUTION

HIIGH VOLTAGE THAT COULD CAI!SE SER~
IOUS INJURY (R DEATH IS EXPOSED
WHEN THE COVER IS LYFTED, USE EX=-
TREME CARE WHILE WORKING UNDER THE
COVER, AND AT ALL TIMES WHEN THE
UNIT IS5 REMOVED FROM THE CABINET.
BE PARTICULARLY CAREFUL TO AVOID
CONTACT WITH THE PLATE WIRING NEAR
THE CAP OF THE 6DQ5 FINAL AMPLI~
FIER TUBES AND ALL POWER SUPPLY
WIRING BENEATH THE CHASSIS,

(7) TUBE CHECKX: All tubes except the
2006 RF rectifier diode (V8) are
exposed whepn the cover is lifted.
Systematically check all exposed
tubes with a tube-tester and/or
by direct substitution with known
good tubes., The tubes connected
with various circuits can be lo-
cated with the aid of the BLOCK
DIAGRAM and the PARTS LOCATION
drawing (TOP VIEW).

DO NOT RELY COMPLETELY ON TUBE
TESTER RESULTS, BUT SUBSTITUTE
KNOWN GOOD TUBES FOR SUSPICIOUS
TUBES AND RECHECK PERFORMANCE,

A LARGE PERCENTAGE OF EQUIPMENT
FAILURES ARE THE RESULT OF FAULTY
TUBES.

Ff all tubes check-out satisfactorily,
trouble can be presumed to be a faulty
component or componeonts within the unit,
Do not attempt detailed trouble shoot-
ing, as outlined below, unless you are
qualified to the extent of understanding
the general circuit details, as ex-
plained in the CIRCUIT DESCRIPTION, and/
or by reference to the schematic dia=-
gram.

Component failure can be determined, and
remedied, in the majority of cases by
performing the following additional
steps:

(8) REMOVAL OF THE TRANSMITTER FROM
THE CABINET: Remove all connec~
tions to plugs and terminals on
the back of the cabinet., Remove
the AC plug from the bower source
and check to make sure the cord
is free to slide forward as the
transmitter is withdrawn.

Remove all (remaining) screws from
the front panel, Remove the four
screws from the back of cabinet,
two on each side of the clearance
hole in the cabinet back,

Slide the transmitter chassis and
panel forward, free of the cabinet,
Be careful that the AC cord and
plug do not get caught as the wunit
is withdrawn,

To replace the unit in cabinet,
reverse the above steps,
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(9)

DETAILED TROUBLE SHOOTING:; The
isolation and replacement of a
faulty component or components in
the GSB-100 consists of intelli-
gent application of the VOLTAGE
CHART, the SCHEMATIC DIAGRAM, and
a thorough understanding of the
CIRCUIT DESCRIPTION and BLOCK DIA=
GRAM .,

The equipment is properly aligned
before leaving the factory, and
most of the alignment components
will seldom require readjustment
throughout the life of the unit.
Do not indiscriminantly perform
aligonment procedures as "a matter
of course” whenever the unit is
serviced. Ordinarily, a specific
alignment or adjustment procedure
is required only when a component,
or, occassionally, a tube, has
been replaced that is part of, or
directly connected with, a tuned
circuit or other special adjust-
ment, Do not perform unnecessary

(10)

alignment procedures, but align
only those circuits that are af-
fected by a particular parts re-
placement. It is seldom, if ever,
necessary to perform the complete
aligoment procedure,

When a component or tube connected
with a tuned circuit (or adjust-
ment} has been replaced, refer to
the applicable procedure in the
following section, "ALIGNMENTH,

and perform the steps as indicated.

CHECK-OUT OF REPAIRED UNIT: When
the unit has been repaired (and

necessary re-alignment performed),
and is presumed to be operating
satisfactorily, perform the entire
OPERATION procedures, with all

interconnections present. If the
transmitter performs normally, re~
place it in the cabinet (if not
done previously) and the equipment
is again ready for use.

ALIGNMENT PROCEDURES

If more than one alignment procedure is
to be done, perform the procedures in

the order listed,

Components referenced

in the procedures can be located by the
PARTS LOCATTION DIAGRAMS, TOP and BOTTOM
view.
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(1)

(2)

(3)

(4)

All coil and transformer slugs

A,

Set up the equipment in standby
(STBY) condition on the 80 meter
band, upper sideband emission.

Connect RF probe of VIVM to pin
#4 of coil L1-L2. Set meter on
10V scale. Connect shield
(ground) clip of probe to chassis,

Set carrier balance potentiometers
R44 and R47 to the approximate
middle (1/2 total rotation) of
their range. Set carrier level
potentiometer at 0,

Ad just L1 (bottom slug of L1-1.2
can) for peak reading on meter.

.

(except those in the VFQ) are adjusted
with a GC type 8606 alignment tool.

Hand capacity effects will be reduced if
a fiber tool is used to adjust the cer-
amic trimmers,

(5)

(6)

ADJUSTMENT (F THE 9 MC CRYSTAL OSCILLATOR

Bottom slug is reached by passing
tip of tool clear through top
slug, engaging bottom slug in hex-
faced tool tip.

Connect RF probe to pin #6 of coil
Ll"'Lz.

Ad just L2 (top slug in L1-L2 can)
for maximum reading on metier.

When both slugs are properly ad-
justed, peak readings should bal-
ance within +5%.

When coils are properly tuned,
refer to CARRIER NULL ADJUSTMENT.



(1)

(2)

(3

(4)

(5)

(1)

(2)

(3)

(1)

(2)

(3)

(4)

B.

Set the FUNCTION switch to STBY,
the BAND switch to 80 M, and other
controls to normal settings for
any type of emissidn.

6)
Place the antenna lead from a cal- (
ibrated receiver in the vicinity
of the VFO compartment. (7)
Set the FREQUENCY control for an
exact dial reading of 4,0 mc, (8)

Tune receiver to exactly 5.000 mc.
NOTE

A 100 kc crystal calibrator or
other accurate standard signal
should be used to set the receiver
to precise freguency,

(9)

Ad just the slug of L6 (screw

ADJUSTMENT OF THE VFO

driver adjustment on top of VFO
shield) for precise zero=beat with
standard signal at 5,000 mc.

Set FREQUENCY cootrol for an exact
dial reading of 3.4 mc.

Tune receiver to accurate standard
signal at 5.600 mc.

Ad just padder capacitor C57 (screw
driver adjustment through the long
""tube® on top of the VRO shield)
for precise zero-beat with stand~
ard signal at 5,600 mc.

Repeat steps 3 through 8, checkiog
dial limits and direction of
change, until dial calibration at
above points holds at each end of
band.,

C. ALIGNMENT OF CRYSTAL OSCILLATOR
Set the FUNCTION switch to STBY, BAND SWITCH ADJUST FOR MAX,
and the BAND switch to positions POSITION: METER READING:
as indicated in the following
steps, 3Set all other controls to 15 M Slug of coil L5
normal settiongs for any tvpe of
emission, 10 M
(28,5 =~ Trimmer C37
Connect the RF probe of the VI'VM 29.1 mc)
to pio #1 of v4, Set up the 3V
scale on the meter, 10 M
(29,1 = Trimmer C36
Set the band switch and ad just 29.7 mc)
trimmers according to the fol-
lowing table: 40 M Trimmer C39
D. ALIGNMENT OF L3~L4 CIRCUIT

Set the EMISSION switch to AM po=-
sition. Set the FUNCTION switch
to STBY position, Set the BAND
switch to 80 M, Set other con=
trols to normal positions for AM
emission.

(5)

Connect the RE probe of the VIVM (&)

to pin #1 of v4 (shield clip to
ground). Set to 10V scale,

Set CARRIER LEVEL control (R43) to
10,

(7)
Ad just slug of L4 for maximum

(peak) meter reading..

Back out top and bottom slugs of
L3 until they are even with ends
of coil -

Ad just both slugs toward center
of coil in 1/2 turn increments
(keeping both slugs approximately
equally ioserted into coil) to obe
tain maximum (peak) meter reading.

Rotate CARRIER LEVEL control (R43)
counter-clockwise to 0.
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(8)

(1)

(2)
(3)

(4)

(3)

(1)

(2)

Alternately adjust Carrier Balance
Controls R44 and R47 for minimum
(opull) reading on meter. Work
back and forth between the cons
trols several times until no

further reduction in meter read-
ing can be obtained. As null is
approached, switch meter scales

as necessary to emphasize read-

ing.,

E. ALIGNMENT OF SECOND MIXER AND DRIVER CIRCUITS « 80 METER BAND

Set the EMISSION switch to AM, the
FUNCTION switch to MANUAL, the
BAND switch to 80 M, the METER
control to PLATE MA, and other
controls as required for AM emis-
sion, Coonect a 50 ohm DUMMY
LOAD to the RF output connector.

Set the DRIVER TUNING control to 6.

Rotate the PREQUENCY control for a
dial reading of 4,0 mc.

Rotate the CARRIER LEVEL coptrol
for a meter reading of 50 MA.
Throughout steps 5 and 6, as the
meter reading increases with ad=-
justments, reduce the CARRIER
LEVEL control as necessary to
maintain a meter reading of not
more than 50 MA,

Ad just slug of L9 (top of can) for

(8)

(7)

(8)

maximum meter reading. (front

panel meter)

Ad just slug of L1l (mounting-clip
end of coil) for maximum meter
reading.,.

Ad just the FINAL TUNING and FINAL
LOADING controls for loaded reso=-
nance in the normal manner, in-
creasing the CARRIER LEVEL control
clockwise uyntil no further ine
crease in meter reading (plate
current) is obtained. With this
ad justment, and with the amplifier
properly loaded, plate current
should be approximately 150 ma.

Reduce carrier insertion (rotate
CARRIER LEVEL contrel counter-
clockwise) for a plate current of
approximately 100 ma. Adjust CS51
for maximum plate current (peak
meter reading).

F. ALIGNMENT OF THE SECOND MIXER AND DRIVER CIRCUITS
40, 20, 15, AND 10 METER BAND

Set the EMISSION switch to AM, the
FUNCTION switch to MANUAL, the me-
ter control to PLATE MA, and other
controls as required for AM emis~
sion, The BAND switch, FREQUENCY
control, DRIVER TUNING control,
CARRIER LEVEL control, FINAL
TUNING, and FINAL LOADING coontrols
are adjusted as directed in the
following steps, A 50 ohm dummy
ioad must be connected to the RF
output connector of the traosmit-
ter. The procedure is essentially
the same as in PROCEDURE E (80 M),
hbut the other bands are tracked,

The table in the following step
indicates the settings and ad-
Justments required to align the

tracked tuned circuits on each

of the remaining bands of oper-
ation, As each adjustment is
made, rotate the CARRIER LEVEL
control to keep the plate current
(front panel meter reading) be=
tween the idling point (approx.
25 ma) and 50 ma, Do not let the
plate current exceed 50 ma for

more than a few seconds as the
alignment procedure progresses,
When each c¢ircuit has been prop=-
erly aligned, always adjust the
FINAL TUNING and FINAL LOADING
controls in the normal manner for
AM EMISSION as a check on perform~
ance before proceeding to aligne
ment of the next referenced band.



(3 Alignment Table

{when more than one band is to be aligned,
align bands in the order listed in the table):

BAND FREQUENCY cantrol | DRIVER TUNING | Adjust for maximum plate
(VF0O) setting control setting| current in order listed:
40 M 7 300 mc & 1, Siung of L8
2. Trimmer C69
3. Trimmer C85
10 M (2) 29,700 mc 5 1/2 1, Trimmer CA48
20,1 - 2s Slug of 19
29,7 mc {slug nearest chassis)
3. Slug of L1i
(slug farthest from chassis)
ioM (1) 29,100 mc (10 M range) l. Trimmer C49 _
28,5 = Tune for max, Note: If unable to obtain
29,1 mc plate current peak, repeat 10 M (2) ad-
(peak), justment above.
15 M 21,450 mc 5 1., Trimmex CS5O
2. Trimmer C76
3., Trimmer C87
20 M 14,400 mc l. Trimmer C74
2+ Trimmer C9%90
3, Trimmer C51 (re-peak)
NOTES: 1, If other optional frequency ranges are in use in 10 Meter

band, this procedure is not affected.

2. 1f unable to obtain drive on any band, repeat previous
alignment procedures (A, B, C, D, and/or E as necessary),

(1)

(2)

(3)

(4)

G, PA NEUTRALIZING ADJUSTMENT

Set EMISSION SWITCH to AM, BAND
switch to 15 M, FREQUENCY control
for a dial reading of 21.300 mc,
and other controls as required for
AM emission, Adjust the FINAL
TUNING and FINAL LOADING control
for proper loading into a 50 obm
dummy load.,

Connect a VIVM with RF probe across
the dummy lioad. Set oo 100V scale,

Further adjust CARRIER LEVEL con-
trol, DRIVER TUNING control, FINAL
TUNING control, and FINAL LOADING
control for maximum reading on the
VIVM. {(maximum RP voltage across
load)

Leaving the other controls un=-
touched, turn the CALIB LEVEL coOfi=

(5)

(6)

(7)

(8)

trol to PWR OFF position (or pull
the plug).

Remove the high~voltage rectifier
tube Vi5 from its socket,

Carefully unscolder the tube socket
end of R88 (100 ohm, 1 watt) from
pin #8 (screen connection) of PA
amplifier tube V7,

Turn on the AC power. Adjust
CARRIER LEVEL control to 10 (max.
clockwise), Set VIVM for liower
scale until reading is obtained,

Ad just neutralizing capacitor (C97
for minimum {(pull) reading on VIVM.
Read just PA tuning as necessary to
keep meter reading at maximum

point (peaked') as neutralizing

24
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(1)

(2)

(3)

(1)

(2)

(1)

(2)

(3)

condenser null setting is ap-
proached. Use lower and lower
scales, as necessary, to assure
good indication on VIVM, as full

H,

Set up equipment for normal oper-
ation with upper sideband (USB)
emission, 80 M (80 meter band),
3.900 mc., Load transmitter into
530 ohm dummy load.

Set FUNCTION switch to MANUAL,
CARRIER LEVEL control to 8,

Set METER control to RF output
range and rotate for as high a

I.

Set up equipment for normal oper-
ation with AM emission, FUNCTION
switch in MANUAL, CARRIER LEVEL
control at 0, on the 80 M (80 me~
ter) band at a frequency of 4,000
mc. Load the transmitter into a
50 ohm dummy 1load,

Tune a communications receiver to
approximately 5 mc, and tune in
the transmitter signal at this
frequency. If no signal can be
heard, place a pickeup loop con-
nected toa the receiver antenna
terminals near the transmitter
output (adjacent to .the dummy

Je

Set up equipment for normal opera-
tion into a 50 ohm dummy load with
upper sideband emission, 80 meter
operation at 3.9000 mc, manual con=-
trol,

A 1200 cycle (approx,) audio os-
cillator and ascilloscope with di-
rect connection to the vertical
plates is required for the follow~
ing adjustments., Connect the
audio output of the 1200 cycle
oscillator to the PATCH jack on
the GSB=100 front panel, Set the
AUDIO GAIN control om the GSB~100
to 2.

Make a link by coiling up 3 ~ 4

null is approeached,

(9) Turn off AC power (pull plug), re=-

(4)

(3)

(4)

solder R88 in place, replace VIS,

ADJUSTMENT OF CARRIER NUTCH FILTER

reading as possible, keeping
needle on scale,

Ad just notch trimmer C31 for mini-~
mum (null) reading on meter, As
null is approached, rotate meter
control clockwise to keep as high
a reading as possible on meter,
Contipue to adjust C31 until no
further decrease in output can be
obtained,

AD JUSTMENT OF 5 MC TRAP L10

load), increasing coupling until
the 5 m¢c signal is heard, Ine-
crease the receiver RF gain con-
tral and/or increase the coupling
until a substansial S meter" read-
ing is obtained.

Ad just the slug of L10 for minimum
(null) reading on the "S meter™.
Continue to increase the RF gain
and/or coupling to maintain a
sizeable "S meter' reading as the
null is approached. Adjust the
slug of L10 until no further re=-
duction ip "S meter" reading can
be obtained,

SIDEBAND AND CARRIER SUPPRESSION ADJUSTMENTS

turns of insulated wire into a
circle about 1 1/2 inches in di-
ameter, Connect the link to a
short transmission line (lamp cord
will work well), and the other end
of the lipe directly to the ver=-
tical plates on the oscilloscope.,
Couple the lipnk tightly to the 80
meter tank coil adjacent to the
6DQ5 final amplifier tube (the
coil, ceramic form, with largest
number of turns),

Set the oscilloscope horizontal
sweep oscillator for approx, 300
CP3, Adjust the audio output of
the 1200 cycle oscillator for a
definite YRF bar" pattern on the



(3)

(6)

oscilloscope screen (if the audio
gscillator does not have a vari-
able output level, connect a
10,000 ohm potentiometer across
the output, and feed the PATCH
jack between the potentiometer
"arm' and ground. The gaudio level
can then be controlled by the set-
ting of the potentiometer)., Use
as low an audio level as possible,
consistant with a definite pattern.
Ad just the oscilloscope horizontal
sweep rate for a stakble pattern,

Unless the carrier and sideband
suppression is already adequate,
the pattern will have "ripples" of
some form along the upper and
lower edpes, as in the accompa-
nying figure 1, Adjust the slug
in coil L2, potentiometer R12,

and potenrtiometer R15, in that or-
dexr, decreasing the amplitude of
the ripples with each adjustment.
Repeat the adjustment of these
components several times until no
further reduction in ripple ampli-
tude can be obtained. At this
point, the oscilloscope pattern
will resemble figure 2,

Adjust the carrier balapce poten~
tiometers (screw driver ad justment
through the front panel) to fur-

ther reduce the ripple amplitude.

i|'-|-|':i |
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FiG. |

CARRIER AND SIDEBAND SUPFRESSION
QUITE POOR (L2, RIZ AND RIS
IMPROPERLY ADJUSTELD }

e s
w;'ﬂt

FAIRLY HIGH

At
i

FlIG. 4

|2 AND CARRIER BALANCE POTENTIOMETERS
FROPERLY ADJUSYED, RIZ AND RIS
MPROPERLY ADJUSTED

ADJUSTED

FIG.5
Ri2,R15 AND CARRIER BALLANCE

POTENTIOME TERS PROPERLY
ADJUSTED, |2 IMPROPERLY

(7

(8)

it

CARRIER AMD SIDEBAND SUPPRESIION

work back and ferth between these
potentiometers until no further
reduction im ripple amplitude can
be achieved, Figure 3 is an ideal
perfect pattern, i.e., upper and
lower edges of pattern perfectly
straight., At this point, the
pattern should approach the ideal.

Switch the EMISSION switch to
lower sideband (LSB) position,

The ripple amplitude may increase
slightly in this position. If
this is the case, readjust the
slug of L2 for minimum ripple ape~
plitude, Switch back and forth
several times between upper side-
band (USB) and lower sideband
(LSB) emission, adjusting the

slug of L2 for the best "balance”
between residual ripple amplitude.
When this step is complete, the
oscilloscope pattern should appear
essentially identical in both po-
sitions, and the ripple amplitude
should be very slight.

As an aid to making the above ad-
justments, figures 4, 5, and &
indicate the patterns obtained
with various conditions of malad-
justment of the siug of L2, po=-
tentiometers R12 and R15, and the
carrier balance potentiometers,

1
I

TR

IDEAL PATTERN WHEN CARRIER ANMD
SIDERAND SUPPRESSION PERFECY
{ INFINITE

\'E

FIG 3

FIG.6

R1Z, RIS, AND L2 PROPERLY ADJUSTED,

CARRIER BALANCE POTENTICMETERS
IMPROPERLY ADJUSTED

SAMPLES OF OSCH LOSCOPE PATTERNS DRTAINED DURING AL |GNMENT OF GSB -1 TRANSMITYER
WETH SINGLE TONE MODUL ATION 11200 CYCLES APPROX | 558 EMISSION 300 CYCLE HORZ SWEEF FRED
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VOLTAGE CHART-GSB-100 TRANSMITTER

PIN NUMBERS
TURES 1 5 3 4 5 6 7 s
v1 110V DC 0 1,0V DC 150V DC 0 1.4V DC
124X7 6.3V AC | 6.3V AC
V2 275V DC | 150v DC 0 0 «10V DC 10V DC | 255V DC
6AZR 26V RF 1V RP 6.3V AC 9V RF
v3 270V DC 0 oV DC 270V AC 0 9V DC
12407 6.3V AC | 6.3V DC
va 0 5V DC 0 270V DC | 100Y DC 2V DC
6AHE | 1.1V REx* 6.3V AC 2V RE* -
43V RF 6V RE
V5 ~2.0V DC G 0 270V DC | 150v DC 0
6AH6 | .3¥ RE*#*> 6.3V ac | 2.5v RF -
1V RF
V6 0 -3V DC 0 0 270V DC | 1s0v DC
12BY7A 3V RE 6.2V AC | 6.3V AC 50V RF
V7 —48Y DC 5.0V DC | 1s50v DC | -48Y DC | 2.0V DC 0 150V DC
6005 50V RE | 6.3V AC 50V RE
Ve 0 26V DC 0 0 26V DC
G006 ApPDIOX. 6.3V AC - APPLOX o -
V9 54V DC | ~3.0V DC 0 140V DE 0 6.3V DC
12AU7 3y RE 6.3V AC | 6.3V acC L6V RE | 1,0V RE
V10 140V DC 0 1.4V DC 14CY LU 0 1.4V DC
124T7 6.2V AC | 6.3V AC 10V RE*

# with band switch set on 15 M band,

** with band switch set on
*¥%3% with band switch set on

18 M band and carrjer i
2 CAarrier

M band and

svet &t 8




6c

PIN NUMBERS
TUBES 1 2 3 4 5 6 7 8
Vil 0 150v DC 0
0A2 150V DC - - - -
V12 170V DC 0 1.8V DC 185V DC 0 1.5v DC
12AX7 6.3V AC 6.3V AC
vi3 130v DC 0 1.8V DC 140V DC .2V DC 0
12AT7 6.3V AC 6,3V AC
vi4 -7,V DC =7.¥V DC 0 =7.¥ DC 0 7+2¥ DC
6ALS 6,3v AC -
V15 610V DC - 610V DC
5U4GB - SV AC - 720V AC | Tie point 720V AC - 5v AC
to pin 2-8 to pin 2-8
Vié 300V DC 300V DC
5U4GB - 5V AC 260V AC - 260V AC - 3V AC
to pin 2=-8 to pin 2-8

All DC voltages taken with VIVM,
DC voltages with max., carrier inserted band 20 M 14200 KC
RF voltages measure with RF voltmeter HP=-410B
Line voltage 117V AC
All voltages measured to ground




DRUM RETAINING SPRING

SET SCREW: LODSEN TO CENTER SCALES
INWINDOW AFTER CORD 45 INSTALLED

POINTER

RAIL

DETAIL

TAPE

CORD

I, I

A

{ SEE STEP

DIAL STRINGING DIAGRAM GSB-{00

OTAL STRINGING PROCEDIRE

1, REFEH T THAIELE SHOUTIRG PR b 4, LOUSEN TERMINAL SCREWS O BACK OF T. ARFORR SEPTACING EITHER DEal COND,
DURES, STEF (8), HREMOVE TRANS- METER. FEMUVE METEH LEADS FHOM HEMUVE THE DHUM HETAINIKG SPRINGS.
MITTFE FRUM CABIMET. THERMINALS.
REFLACE DIAL CORDED, OSING THER
2. PEMOYE ALL XN(OBS PROM PRUNT TPAMEL. 5, UNSOLDER CRNTER=CONDUCTOR EEAD T DTAGRAME AS ABFEREXCE. 'THE
S5(ME XNUBS MAYE SMALL SET-SCHEWS T JTACE (LOWEH LEFTwRAND CORNER TUNIENG LDIAL SLIDEFR SHOULD B LEFT
AKD A MINIATURE SCEREWDRIYER MOST UP PAKEL). UNSLLOER LEATS O MIXE FMLEE (DK 30T CLAMD® oN CORD) [WTIL
BE USED, JACK GROUND LiMi, 15 REASSEMHLED, WIEX
FIILET TESTED, SET TIIE CGSCILIATCR
A, HoOMYH RETAINING HOTS FROM ALL 6. REMUYE 8 PFHILLIFS.HEAD SCREWS [ROM DE Fee BEMISSION ON 4,000 MmO,
CIRFARLS AKD JACKS. DO NOT AT- THusT PAKEL, uWokk PANEL FRYE OF {USING A CALTHRRATED MECETYER AS
TEMPT TO KEMOVE PANBL DBUSTTNG O ALL CONTROLYE AN SHAITR AND REMUVE FEFEREECE, BU METER EBAKD) AXD SET
EMISSTI0Y SWITCH SHAPT. FRrOM CEHASEI5, THCE D1ATL CUHDS AND TIIE DI1AL MOINTEN Tir EXACTLY 4,0
ASSGCTATENDY MECIHANISM ARE KAy Al- i THE DRIM DFAL, TIIEN CLAMP THE
LEESINNLL. PULNTER Tit THE ETRING WITH LT%G=
NUSE PLERS, WORKING PRVW BEHIND
THE PAMNEL,
. AITER REFLAGTNGE Blal SGRDISY, RE-
YIERSE STETRSE 1 TIKOUGH & TO EXAS-
| i J THEMilEL fANEL, DI SORE ALL CONT UL
29 AND PAKEL JACK RETALKIMG XUTS ARE
T ’—l TIGHTEREN SUCURERY BREEFCHIE 1h5STaL-
P Imti KKuES .
DRUM CORD
I N |
‘ -t 3 9'2"' - |
om0 Ty

DIAL POINTER CORD

LENGTH OF DIAL CORDS

71



ACHENATIE
L 8 OLRtH PTEON
) A5G ar 0y BE CCAANIE BFZ TDL. P1DK
[ 3 JO81 pF O13C CERLA|C DNV DOD WYOC
-+ ] MoaF CLECTEGLYTHC A3E EVGE-
oA 01 pF DrRc ey SE) EVCE
] LJOPY pF GpRt  guy BN WNEC
cd 01 pF GI4C MY 503 VDR
&7 B0 LF DISE oa¥ 350 WVRC
-] L01 pf BIEC MY 200 WYEC
4] L1 pF DAsE By SGE WOE
if 01 pF Q15T WY 5P WVDE
3] L pF GISE  auy 500 EVDE
1] 4 pr TUBILAR 200 EvbE
E13 o1 uF DI3E Y A5G WFDO
Eid SOy pF BIJE ENY 30 W¥EE
CiS=A  AQ p¥ FLECTRELYTIE 430 WYL
C10=8 A0 pf CLECTAOLYT: 480 yy0%
151 JO01 pf 2180 ey 300 WyOC
S H 0 pT GIRE Gy 500 WYDL
111 ] 40 pr CLESTROALTTIC 480 wrkd
A1) b pF CLERTROLTT C «42¢ ByDE
L1 2t pr CLECTROLYLIE 104 WYOO
3] 20 pr ELEATROLYTE 450 WILC
cz2 1 pF TVBULLRE 490 TYCD
t23 $O pF DISC Y 4100 WYOE
[ 14] Wy uf DIGE 4T 7200 WYDC
(3. 4 pF LLECTROLTTIC 190 WHOC
¢ L% pr TURULAR 200 E¥DC
cZT L2 pE D130 MV 000 WG
[+ 1 JG1 p¥ BFSC MY 3OO weOD
L] MI ppt EILYER MjCA TOL. 129
5 1] 10 jeF TERULAR CEMAMLE NpD  fCL. E1OK
L£1] 2% gl CEMARIC TRIMEER NOO
cii L0005 uT pIE0 omY 500 WvpC
13 ) L0008 wF GI8C guy 800 E¥DE
57 JI pf pdIn WIDA BOA WYOC  TOL, i5X
-4 - LT pf FOIL EIGA 500 EYDC  TOL. $3%
o T2 uf CERNIC TRINEER WPO
LH %24 ppf GERANC TRINNCE MPD
[+ 1 2t upf SILYLY widh  TOL. 1N
2 1 EZ_p% e F CERANIE TAFWMER RPC
L4 82 pnf FILYEA NITE  TOL. $3%
T3] »01 pF DIEC iy 300 PYVDC
gak 19 pu® TUNULAN SEREMIE  MFD TEL, 110%
c48 5wt MIKIATURE TUBULIR TOL. XEF
rad B WpF DINIATYRE TUBULAR TOL. 374
L A0 pr GERE Y BOA Ei0d
530 0% pr DI2G WY J00 ¥YOG
o4y A7 ur TUSTLAA EEMAWID EPD TEL, tyE%
|11 S=il puF SERAN(C TRITZNER  NFO
=10 S—iN ppuT GERANIQ TRUEEER MNFO
€50 =30 ppr CCAANIE TRVNEER  ATID
&5 E-20 pur CERANIP THINMER  WPG
[ WG ppF B LVER MiEa, FOL, 19
LER LO0 g D318 I S00 eYDE
[ L0 uF bRt meY | 200 Wl
|13 TFQ YARIAMAK TuliMé CAPADETO¥
[} 23 g TRRULAW CERAMGE WTRO O, 25F
t57 wFO yARIASLE PAZ CAPAC Gk
L1 2 pof MINGATUNE THURULER TOL. 15
o) LM wF pIS0 MEY 300 EyOC
c40 BE pgf TURULAN CENDM £ WPD  TOL, 129
41 L0 pr GIEE WV abc ayod
= 0% pp DINE @Y 5E0 WYRG
Gy 100 ppF RILVER MIGA  10L. 35%
- T ppr LIMIATUALD TURULAR TEL, 30K
cés 0% pr RIRE My 20 Trod
TRy WOy pF B0 Ny 200 Y¥OE
Ay ¥5 ppf NILTER MIGA  TOL, 30%
1 ] 188 ppr MLVER Walk  TOL. 19
=i ) 508 pur CEALMC F3EHER MNpd
e 00 war SILYCE MIGA  TOL, 13
&rt 199 ppr MLYER BICK  FOL. 25§
ore 18 ppr HLVER H1GH  TOL, 1%
073 130 puf JILYER MIGA  TOL, 1%
L4 Enldl puf CERANEQ TMIMRER W73E
[+ 1] A ppr pslyEd HIGA TOL. 19N
LT B-2% pur CONANIE TAIMMER WFG
o7 10 puF BILYEK MIGA  TOL. EON
[+ ] 100 pulf ZILVER Mgk FOL. 0%
CTE & THEU D a=gAMS O VER TUMINE QapdCyTOR
aen S8y pF PIAC AuY 800 WYDO
o 01 pF B1GC Y 300 WVDE
tn2 J01 GF DiSE ¥ 505 EWDL
coa SO0 ppr FOIL Midh 530 TVQE TOL. E10W
£ 120 pa P ZILVEN Mgy TOL. 15
céd 3=18 upF GEAME £ TRINVER WG
cHa 4 puf FILVER MiGA TOL. 199
ce7 S=F3 ppfF CERANIC THIMELR NpO
CHE 30 ppr FILYER W 0A TEL. 199
L] 100 puf BILYER MiEA  TOL. m5E
cap =20 g r CERAN D TRINNER  N730
1]} 1M gl BILMER NOEA  TOL, $%
[ 19 ppr BILVER mISA TR, 1N
=) 51 pf 016G My 85D0 EVBE
Toa L0t pF pigt oy X0 Tt
can By pF DIBO GMy  BOG WYOC
4-1) 100 ppF BILVER BICA TOL. 185
to¥ 1=7 ppF MEUTRALIZINE CAPRCITEA
1] L00% pF FOIL NICA 1300 FOG
CoZ & THWH & S=GANE FIRAL LOADIMS CaFAGITED
Bid0 Bt gt PRIt WIEL 1040 evRi
0Ip1 A=3 Z-GANZ FLRAL THNINE EaPASITOR
4] ] LE0T wF BiBg  auy  vEM BYOC
(21 ] W1 pf TeRS MY DNV CASC
£104 A1 p¥ DISE oy 500 FYDE
crbe JUF pr GI3C My 500 WYOC
1) 48 puf LILYEE MIGE TOL: 285 130 Av0C
oy L8 pr QR3S MY IO WYOC

GOMELT
PAAT gb

or=-aT

E74-072

Dyd-irid

Ll Bl LR
-F e i

74~0xd

ICHEMATIC

i, GLICR) PTION
CHOB W00 pF QiiC @Y 500 WGC
CHOE W0 uF OIED ANV SO0 Wwpr

£110
o111
c112
E11d
E114
£115-Td
[} ]
4
3
L
n:
L]
Lk
L]
Ly
RiC
R11
M
[ b F |
| I1 ]
15
R13d
Rr17
RiH
g
L1
Ry
RIY
LEE ]
REa
RS
R25
f27
L]
Are
L5
R
14 F)
R3]
M
oy
Rag
ri?
Axa
[ 1]
L[]
R
|2 I
R
A
L5
s
A4Y
A
L1
L LLi]
L3 |
RE52
R23
254
RaS
L L1
k37
RSO
RS54
il 1]
xay
g2
LY

L1 1]

R3?
RBN
Ll
70
M
Az
R3
R74
R4
ATE
R7?
274
[
ARG
[ 431
[T H
R0
o4
[ [. 1]
1d.0]
RB7
[{ T:]
ANg
L]
APy
™

T2

T3

T4

tHt
CN2

270 upr NGLTED WiGa  15L, 30N
91 ppt LAVER MiQA  TOL. 129
A4 pF 0130 AW 500 WOD

Wby WF Qe Sy TE0 EVDQ

+0F BT TUBLLAR 1600 WPQL

0% pF DI13G My 300 NYDC
4100 @ 12 N, 1

1 NoaD 1fE e, 1%

2700 @ NF2 w. 10F

2I0K A 2 5, 108

408 0 ST ¥, N

P00 @ 12T N, 0%

JOCE Q 172 Y. 10%

4 MEGE AUOGIQ Okg K POTENT I OBETER
ATE 0 /7 W, A0
A0H 2 18 W 1N
0 A H2 u, x
Bgt @ POTEAFIORZTER
1200 G 2 4. 9N
000 452 ¥, 108
2040 & RHLGETAY

47c A VT V. 108

1 WERa FOTEMTIOME TER {AKTI=TRIPF)
00 g 178 . 108

WIRE TOUND

Mok u 1fe Y, 0R
100K 2 2 N, 0¥
1060 B 172 %, 10%
WoE @ 172 0. 0¥
108K 2 172 W, 10%
A70K B 12 W 108

K 2 34 Hafr TiAC WOUMQ

Spy A 1 B, 0

15K & 1 . 10%

109K 0 4 B, 108

16 21 ¥, 102

§00K O POTENT ONETKH, NELAY BLY
1 MEBE 172 m, 0N

T6EE 2 4FE 0. 0R

Tad BEG D 4FT W 10N

150K A 1 7 0. 10N

100K @ 172 ¥ 10%

2.2 MEQ G 172 ¥, 10%

2700 A /2 1. 0¥

4700 © 2P, 108

1008 M 1 /2 ¥, 0%

{ UESE v Ok IM FOTEMTECHETER
0K @ 1F2 N, 0%

W00 9 39§, WIRE WOUMD ToL. 109
1000 & POTENTIORETER (CARRITR LEYEL)
1000 A POTENTIGMEVER [GARRICR GALAHCEY
150 g 12 P 0%

150 6 2 ¥, 0%

1900 O POTENT IOMECTER {ETARE)ER HalaMCK)
YR TN PR

oo N o172 P 10R

10k & /2 0, 108

B0 A 12 W 10%

o 32 e 40

47K & 42 0, 0%

100C W 172 3. 108

100€ O v B, A0

2o 12 n, 1

1006 0 372 1. 10F

476 0 4/d 0. 108

100 0 1 . 0¥

470 @ 4 0, 10%

A7E g 1 T WO¥

Hog o 12 v 108

2300 B 477 ¥, 10F

4700 A 173 ¥, 10¥%

478 & 172 1 a0

qoat @ 172 1, 108

KR 4720, 108

LR TSR FIT -1

LI T IET B ST 1

K g z 0, 0%

15K g 2 W, 10

40K O POTENT QMETEM [CLL) 8, LEYEL]
a0 @ 1f2 0, =

HECX & 742 ¥, OF

B0k A POTENTIONCTEA {rFyMAL BidN}
W g1 Ve 1“

18K @ 12 0, 108

K a1, 108

A0e Q¥ ¥, 108

191 B 108

AT D 2 W 10l

asoh @ 172 v, 108

W0 a 1/E W, W

1608 g 172 B 0%

o080 ¢ 172 1, 108

100K 2 pOTENTIOML1LE (WETER LEVEL)
470 @ 2 N, 10%

0 @ 1 . 10N

4708 B O17Z V. 108

yage g 172 ¥, R

100 & 42 0, 10F

oRIYER TRANEFORWLR

REDULATION TRANSFORMER
NOOUL AT IO TRANSFOMIER

poEER TRANEFORMER

TILTER CHOKE, WiDW YA TASE
FILTER CHOEE, LOW ¥OLTADE

QOMIET
FANT MO

LLESLE b

il by b

-1 B 1ok

LIL S ]

GaA=0oY

ESE-0a0

3 2-DF3

PER=-02%
G52=-071

CsE=-071

Gaz-010

LLLF R

a2y

2rh-004
7a=01
713=01c
Zr =008

24~0C4
ZPA=RES

SCMEMATIC
L BESER | PT 10N
L1=-2 COIL, @ MC PHASE SHIFF
L3 EOIL, BALANCED UODULATER
L4 COIL, CRYSTAL WOTGH
L COIL, ERYATAL GEEILLATCR
L& coiL, yFi
L7 4O1L, FERET NiAER {BO-~20 0.
LM gL, FIRET S14ER [40-13-=10 N.]
L& coiL, SECONOD M XEN (8¢ THRE 10 M,]
L CotL, T wE TRAF
L11 GUFL, DNIVER [00 TMRU 15 &. )
L1IA COKL, FINAL (89 THRV 40 M.}
LYId phil, TIHAL [EDw45=40 N,)
EFQy +% HH CHOKL
RFCE 100 pH CHOEL
] 108 pH CHRKE
REQ4 »¥ NH GHOKE
RFgd .5 EH LHORE
RFES +B MH CHOXE
Argy 5 gK EHOXE
Krce Bt M SHOEE
RFED 3 MM CHOREE
RFC40  FILAMENT CAORE
RFE4Y  TILAMENT QHOKL
31 =R EMj RN 0K 3WITEM
52 A=m=C FUNETIOR &) TCH
53 & GRYSTAL DECILLATOH WAFER
311 J&T MIXER €MITCH WAFER
11 ¢ IMD WEXER SHITEM BAFCR nAND SH TCM
83 ¢ ORIVER %M)TCH EAFLE
33K FIMAL ANF, 3%iTGH NAFER
54 A=R GIDCMAND FOXITEON S¥ITCH
L Aula LIME SEITCH [PART 0T A7Z)
1] METER 6% TéH LPARY OF R3S}
1 ARTCHMA COMMECTOR
JI N CROPHONE GOMNECFOR
+1 CLOBEG CIiFCUIT JACK [PaFfth DONNELTOR)
14 CLOREG CIRCUIT JADE  [PATCH COMBECTOR)
45 GLOBED CiRCUIY JAGE ([KET SOMNECTOR)
s 147 VAL EEYER pLUG RECEPTALLE
1Ry TEHEFNAL BOARG MEWQTE "XMIv-3TOT*
82 TERMIMAL BGARD AECLCIYER &1LEWSE
169 FERNINAL BOARC CUT-OFF &) A3
H AUDIG LCW PAEE FyLTER
12 PARASITIC LMONE
fy FUBE, Ixk TYPE 5 LEP & y17val
[ }] METER O=—1 Ma BOVEHERY
K4 RELAy, 10K ©
CRy tMId=A CRySTAL Gy0RE  STLYAMIA
Rz TAN4=—4 CRYSTAL CIGDE EYLWAN)IR
chA INI4=a GATLETAL DICGE  SYLYAKIE
Cl4 1h34=a CEYATAL DIiQOE SYLYAMIA
[ L] EELLM; W BECTIFLER FEOLNAL #1150
L1 Ed ] 4 Lunin PNLEE Ew)FT MEFEORK
vt GRY3TAL, ¥ B0
12 CAVSTAL, #3.7 NC
L+ ] LAYATAL, #%.7 WE
[ L] CHT3TAL, 3%.0 BC
¢ CAYBTAL, 21.5 N
™ SRAYETAL, oD01,5 KGC
CERENT M MEGHANI &
L[ [ 8 PERERImTICE
3 KN0E (METER 5%a, yG1 G4y My A-T CaIR}
-3 mNdy [AUDIE, CAARIER L., FMISSIGH, DRIVER

[ T A . Il L B R |

TUMENG, PUNGTION & CALIB, Lrp¥LL)
KRON [FiNAL LOAD B FIMAL Tuiiko}
KHDE, BAMD-31iTCH
KNO&, YFO FREQUERDT
AjAL CORD SPRINA
G1AL COAD SPRIWG
PIINTEN
OWIET EMALEN
SHAFT COUPLING
SHAFT COQUFLINR
Dral EpWGOR
Niak CORD 1QLPH NHLEL
mAMNG BRNITGR PULLEY
GFAL DRUW PULLET (76 BiaL GRUN gHAFT)

{LEND mobE}

{2 &cr 3CREWS)
4 5E; NCREWS)

GiaL DHIYE PULLEY

BEYLL SEAR

FEEO=THA ¢ MEULAYOR

RLATE CAP, MCAT DIGH PaT MR
QLAL TINDGE RETAINER

BIAL POINTER AAIL

UpAL LAWP MOUNTIND RAJL
FEYER pRANSFORBER NTG, STIFFEMER pLATE
SHAFT REDUCER {w¥0 TUNIND]
CAPACITOR BRIDALNE 3TAAP
BAND AWITCM SHAFT

Gyal BEXEL

CIAL DRUM ASSEMELY

CABINET

DiAL LamP

FRONY PAAEL

haC. LIHE Coo0

GOMIET
PART MO,

Ead=-017
GH14=D1d
LiEE L4 ko
14 2-071
o12=-072
gid=-grd
1 2-+06%
01 2070
1 =130
p2=CT4
Q1=0TS
g12-p7TR

027-026
2T=-0iw
GEF=029
DET=028
a27-028
agr=-028
CET=0%E
GI7=-035E
L2y=-020
C2T=ND
Q4 2=0d

1T4=-078
17029
171313
171=-034
ATi=-023
AT =S
171=-026
1 T1=0pd

HA=-CTH

Ya4-p2Y

14T=007
147=-0048
1A T=004
ITE=-poy
GE0-000

T4 T=0 T

11 1=063

47014

ABG =003
ADE-DOS
AnE-007
A88=003
AR =00T
ARl

BOMSET
LLLE M

-0

211=-0
21I=DEZ
T11=023
In=0a4
27=001
17021
1a-0079
HFa LI -F
242-002
2430007
21a=801
T30
85-003
255-1 1
236=01 %
238-003
F1E=-001
A5F=008
LLECRET]
ASA=TA?
AF3-163
#53-185
ASI-100
453285
498=017
455330
ain-071
A85=-u33
A71=003
505058
sE=-013



LT
L NESAITONY  ANT (S8 WATT UWLESN OTHERWIEE SPECIFIND.
E CAPACITONT ANE W ALK s - -
3 BAND SWITCH BeOWN M FULL CLOCKWIN POSITION FROM PANEL,
4 FWiTém S44 B0 VIDWED FRON NNOR END OF SHAFT.
L OTWER DANG SWITCH SECTIONS VIEWED FROM REAR OF GEAN DRIVEN SHAFT,

B ATWITCH DENAMETIONNE |
i - FURCTION BWITCH
8 = EWIABI0ON  BWITCH
BN = BAND BWITGH
#8— SIDCBAND  CORRECTING EWITCH

L
LOW MUES AUDE FILTER

" 1/2 6AZ8
4 AUDIO DRIVER

=
(1]
e

L =]

%1:,: _%:::

g

4 0oy

4130¥ WL L)




P

¥i L

ik

LoYee vise viap i 5
KOF PHASE 3RNT RETWONK i AX |fE 1ZATT I/E GALS i
l
a1 A= -~ |~ ce !
- --\I ST |': =
= _
=
. 111 -:l::. :.‘;%I
aen =1 - AT
_I__( i iy, +
L |
1 ALS = | VI3A
St 5 /2 I1ZATT
; vze i— NOICE_RECT. 1 #ztm CONT.
BAZS Tl e A
o + 4
Al d b I ;
f
- m o2 E
2 3 T:
5 = 7- M r ::. I;I_.'l'.
Eﬂl;l' = 4 ? ? y 1;:
VIZA — : uﬂ;_ rouw o0
172 12AXT 5 & , o = s.nry zeves
VOICE AMR - AENOTY 4 A 18 _[I ﬂ" =
e R Y T £ fg . L= E
i ds _L.:__r i ,‘Ejl
r . | < )
X = ! f_n’_j. e
| i | = e >
| 6 (')’ d P {'f ™E ] | T he-]
"f|| :' LI W mfE. i <
-|.ur .ul.z N | ki ‘ -:-.- =
= YOLTARE = y 44 HY (THMA
REGULATOR g . (g Sl
= ¥ = | T 5
1|!| pny -'1',. -
4150y _ e ""I .lII1
4378 % it _Q_H:Z'
*‘: [ i |
] ?. .OI L1
—
+ RpoY . '
+ 10y ML I%
b |
- |




LET, : 7
|.' (L1 ncﬂf.:;l. H":ﬂm""m
vi i‘:! L V3 L V4 _\“Iﬁ s vi2 Vi3 via
L] ! g > Te-Ta
o | ] b l>
&
vize viagp ! ; . - - o
s WE PRASE ST meTwoMk ”i 1IZAXT I72 BALS |
== AT _RECT, ' = 5
I | :
I ; |
|
! =
- @ - |
t e, = 3
gm’ -l JI - ETR Y. -
= YI3A Wi- VOLTAM
F i 172 12AT7 e L4k,
it cut ai
- | BAv Hw s (1) ]
&;4 L
! » A
5 . |
cammira VIZA
i 172 12AXT
it 40 =0TV RETER
=6 YOICE AMP il -
_(ﬂ?‘
‘r ) []
0 FILARTETE
Yii = T
QA2
= YOLTAGE i =
REQULATOR < s
r o ‘J"
= smey e | ] it
i +11Y — H
! ' '
el i -,
_.1_
. -
— + 4007 = IIEEEEE[W
—— #is0 Y ME. ' 658 — 100
: v TRANSMITTER B
] SCHEMATIC.
W g MODEL - 3233 | 310 -040




