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GENERAL DESCRIPTION
Section 1

SECTION 1

GENERAL DESCRIPTION

1,1, GENERAL,

1.,1,1, This instruction book has been prepared to assist in the proper instal-
lation, adjustment, operation and maintentenance of the Collins 32Ve-2 amateur
transmitter,

The type 32V-2 is a transmitter designed for those amateurs who want med-
ium power, bandswitching, and VFO control in a small cabinet, It may be used
for either permanent ‘or portable installations, All that is needed for putting
it into operation is a 115 volt ac source, an antenna, and a key or microphone,
The 32V-2 can also be used to drive a kilowatt final amplifier, : '

The 32V-2 transmitter is designed for table mounting, The complete trans-
mitter is housed in a single cabinet 21-1/8" wide, 12-7/16" high and 13-7/8"
deep and weighs approximately 105 lbs, Ventilating openings are prnavided in
the back,two sides and bottom of the cabinet to assure adequate ventilation for
all heat producing elements,

The compornents of the transmitter are so arranged that unit construction
is possible and are broken down in five units as follows:

T70E-8A Oscillator

R-F Unit

Output Network

Speech Amplifier and Modulator
Power Supply

All wiring is independent of the cabinet, and the complete unit may be
removed from the cabinet for inspection or maintenance,

Complete coverage of the 80, 40, 20, 15, 11 and 10 meter bands is obw
tained with the 32V-2, Quick band-change is accomplished by bandswitching on
all stages, The permeability tuned circuits of the 1lst, 2nd and 3rd multipliers
have their tuning controls ganged with the oscillator, The final tank consists
of impedance matching network with two separate controls located on the front
panel, one for tuning and one for loading,

Two heavy duty toggle switches control the low voltage and high voltage
circuits, The switches are arranged so that the high voltage cannot be applied
until the low voltage circuits have been energized, A push-to-talk switch, as-—
sociated with the microphone, may be used to apply the high voltage instead of
the HV toggle switch for added convenience,

A CW sidetone oscillator is incorporated in this unit with which CW
transmissions can be monitored,

15912 -1



Section 1 GENERAL DESCRIPTION

An additional feature, the receiver muting connection, can be used to si~
lence a type 75A receiver during CW transmission for CW break-in operation,

A meter selector switch on the front panel enables the operator to meter
all important circuits of the transmitter, This switch can be rotated to five
different positions, Each position inserts a meter into the selected circuit
to be metered, A separate meter reads FINAL AMPLIFIER plate current only, The
CW-CAL-PH switch is used to slect the type of emission desired and to calibrate
the accuracy of the dial reading against a known standard frequency, In the
CW position, the modulator is disabled, the master oscillator operates contin-—
uously with the HV switch on and the CW sidetone oscillator is connected to
the audio amplifier stages, On "CAL" position a signal of strength suitable
for zero-beating with incoming signals may be heard in the associated receiver
without operating the final amplifier, On phone position, the key is closed
and the modulator is operative, Keying is accomplished by means of grid block
keying of the buffer stages, This keying is done on the buffer and first and
second multiplier stages,

The AUDIO GAIN Control is used to control the level of modulation and
the strength of CW sidetone output,

1.2, REFERENCE DATA,
Power Source: 115 volts ac 50/60 cps single phase,

Power Input Requirementst The maximum overall input power requirement is
500 watts at 90Z power factor,

PA Plate Power Input: The nominal rated power invut of the 32V-2 is 120
watts on phone and 150 watts CW,

Audio Distortion: Audio distortion is less than 8% at 90%Z modulation with
a 1000 cps input frequency,

Frequency Response: Within 2 db from 200-3000 cps,
1,3, IUBE COMPLEMENT,

Quantity Tube_Type Function
1 68J7 - Oscillator
1 6AK6 - Buffer Amplifier
1 6AGT - First Multiplier
1 7C5 - Second Multiplier
1 7C5 Third Multiplier
1 4D32 RF Power Amplifier
1 6SLT Audio Amplifier
1 6SN 7T Audio Driver
2 807 Modulators
1 524 : LV Rectifier
2 5R4GY HV Rectifier
1 VR-75 Bias Regulator
1 6SL7GT CW Sidetone Oscillator
2 042 Screen voltage limiters

1-2
15913



INSTALLATION : Section 2

SECTION 2

INSTALLATION

2,1, UNPACKING,

After the unit has been removed from the packing box, inspect the unit
for loose screws or bolts, Be certain all controls, such as switches, dials,
etc, work properly, In case of damage, file all claims promptly with the
transportation company, If a claim for damage is to be filed, the original
packing case and material must be preserved, Check all tubes to see that
they are fully in their sockets, See figure 2-1 for tube placement,

2,2, PLACING TRANSMITTER,
The console type céﬁinet is designed to be placed on the operétiﬁg table
along with the receiving equipment, Allow enough space at the rear for making

the necessary external connections and for replacement of fuses, Sufficient
clearance at the sides should be provided for full circulation of air,

2.3, EXTERNAL CONNECTIONS,

Place the two power switches in the off position before attempting to
meke any external connections, The external e~nnections are as followss$

(1) AC Power Line (5) Receiver Disabling Circuit
(2) Microphone and Key (6) CW Sidetone
(3) Radiation System (7) Receiver Muting

(4) Remote Relay

2,3,1, POWER LINE, — The 32V-2 operates from a 115 volt, single phase, 50/60
cycle power source, The supply line should be checked for these specifications,
The maximum power required from the line is 500 watts, Insert the 115 volt
plug into a convenient standard outlet,

2,3.2, MICROPHONE AND KEY, - The microphone plug is inserted in the microphone
jack J201 on the front of the transmitter, Make sure the clamping ring on the
microphone plug is tightly turned on the thread around the input receptacle,
Push-to-talk control connections are made to pin number 2 to ground in the micro-
phone plug where the microphone being used is equipped with a push-to-talk
switch, When using a microphone that does not have such a switch, the trans-
mitter can still be controlled from a remote position by running a pair of

leads from terminal 11 and 12 on the rear terminal strip (E308) to a switch

box located at some point convenient to the operator,

CAUTION

Do not get the microphone and push-to-talk connections reversed when as-
sembling the microphone plug since the relay voliage present could dam-
age certain types of microphones,

The telegraph key is plugged into the key jack, J101, on the front panel,

2,3.3., RECEIVER DISABLING CIRCUIT, ~ Terminals 13 and 14 on the rear terminal
strip (E308)-are connected to normally closed contacts on the carrier control

15914 2-1



Section 2 INSTALLATION

relay and are to be used for connections to the receiver dissbling circuit,
Remove the jumper on the receiver terminals and connect terminals 13 and 14
to these two terminals, The receiver can then be made inoperative when the
push-~-to~talk switch is pressed or whenever the HV switch is operated,

2,3,4., REMOTE RELAY CONNECTIONS, - Terminals 7,8,9 and 10 on the rear terminal
strip may be used for operating an antenna change-over relay or a relay for turn-
ing on the plate power of a power amplifier stage when the 32V-2 is used as an
exciter, If a 115 volt ac type relay is used, connect the leads from the relay
coil to terminals 7 and 10, In this manner, the relay coil will be energlped
thru contacts 8 and 9 of relay K301 whenever the push—to-talk switch cr HV switch
is operated, If a dc type of relay is used, remove the jumper from terminals 8
and 9 and use terminals 9 and 10 to control the operations of the remote relay
thru the contacts of the transmitter relay,

CAUTION,- Do not use the RECEIVER DISABLING CIRCUIT AND REMOTE RELAY CON-
NECTIONS for conducting large currents, as damage to the relay contacts
may result,

CAUTION, -~ For safety reasons, remove the 115 volt plug from the AC power
outlet while making connections to the rear terminal strip,

Switch pi S101H, located at the rear of the band switch, can be used to
automatically operate antenna selector relays, etc,, as the band switch is turned,
Connections to this switch section will have to enter the cabinet through a ven-
tilation slot at the side of the cabinet, ‘

2,3.5. CW SIDETONE, - Any 500 ohm or higher impedance headphone or 500 to 1000
ohm speaker can be connected between terminals 16 and 12 (gnd) at the rear of
the unit for sidetone output, The sidetone will be operative when the EMISSION
switch is in the CW position, Sidetone pitch is controlled from within the top
door while the volume is controlled by the AUDIO GAIN control,

2,3,6, RECEIVER MUTING, ~ If a Collins Model 75A receiver is used for receiving,
CW break-in operstion can be improved by connecting terminal B on the receiver
to terminal 15 on the 32V and terminal G to terminal 12 (gnd), This connection
mutes the receiver audio when the key is pressed, For CALIBRATION, the receiver
limiter switch should be in the OUT position,

237 RADIATION SYSTEM, -The output network will match impedance of 26 to 600 ohms on
ell baonds,It will ture out inductive crcapacitive reactances ncrmally encountered,
The output network is unbalanced with respect to ground and may be used to feed
directly into unbalanced systems, Connection to the antenna transmission line

is made by means of a PL-259 52 ohm coaxial connector, Do not end feed antennas
which are multiples of 1/2 wave in length directly from the antenna terminals;
rather, use an external antenna tuner, Random length antennas must not fall on
exact odd multiples of 1/4 wave-length long but should be 10 to 20% longer or

shorter,
2,3.8, EXTERNAL ANTENNA TUNER, (Not Supplied)

To feed balanced transmission lines, tuned or untuned, couple the trans~
mitter to the transmission line with a2 simple tuned circuit illustrated below,
This arrangement will match a wide range of impedances, It will also add further
attenuation to harmonics causing TVI, Figure 2-2 illustrates an antenna
tuner which will function sctisfactorily in this application, The

2-2 15915-1
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INSTALLATION Section 2

impedance of the transmission line is matched by choosing proper taps on
the inductances L1 and L2, The coupling link is coupled as tightly as
possible and all loading adjustments are done with the LOADING control on
the 32V-2,

a, UNTUNED HIGH IMPEDANCE TRANSMISSION LINE, ~ If the line has a charac-
teristic impedance of 73 ohms or more, parallel tuning of the antenna coils
Ll and L2 should be employed, For pasrallel tuning, the little jumper seen
above the antenna coils should be closed, The transmission line taps should
be set on the same turns as the capacitor taps to start with, then varied
towards the center of the coils until proper loading is obtained, The trans-—
mission line taps sre those at the top of the coils while the capacitor taps
are those nearer the bottom, In this type of operation, low values of cap-
ascitance and high values of inductance for the operating frequency generally
are best, See illustration A,, figure 2-3,

b, UNTUNED LOW IMPEDANCE TRANSMISSION LINES, -~ Transmission lines having a
characteristie impedance of less than 50 ohms require series tuning of the an-
tenna coils, "This is done by opening the small jumper above the coils and
moving the transmission line tap arms to the inside coil turns, The capacitor
taps should be get at the outside turns and varied towards the inside turns
until proper loading is obtained, Higher values of tuning capacity usually
work out best in this type of operation, See illustration B,, figure 2-3,

¢, VOLTAGE FED TUNED LINES, ~ Transmission lines which have a high voltage
point at the transmitter should be connected and tuned identically with in-
structions given in a, above, It is recommended that tuned lines be cut to

multiples of a quarter wave in length,

d, CURRENT FED TUNED LINES, - Transmission lines having high current at
the transmitter end should be connected and tuned identically with instructions
given in b, above, These lines should also be cut to exact multiples of a

quarter wave in length,

e, QUARTER WAVE MARCONI, ~ Series tuning is indicated for quarter wave

" Marconi entennas, In this type of operation, the antenna tuning circuit
should be connected so that the two sections of the antenna coil and one
half of the antenna tuning capacitor are in series, To do this, place a
grounding jumper to the rotor of the antenna tuning capacitor, connect the
antenna to one end of the antenna coil, connect one stator of the tuning
capacitor to the other end of the antenna coil and disconnect the other
stator completely, (Place a piece of insulation material between the tap
rotor and the coil turns,) See illustration C,, figure 2-3, In event r-f
voltage appears on the cabinet, it can be minimized by extending the ground
wire to 1/2 wave length and series tuning it until resonance is obtained,

£, END FED HALF WAVE, - This tuner can be used to tune this type of antenna
aiso, Parallel tuning should be employed for this type operation, The
antenna should be connected to one end of the antenna coil, a ground connection
- should be made to the inside turn of one of the antenna coils and the little
jumper or. top of the coils should be closed, The tuning cepacitor taps
should be equally spaced from each end of the antenna coils for proper tuning
at the operating frequency, See illustration D,, figure 2-3,

15916 2.3



Section 3 ADJUSTMENT AND OPERATION
SECTION 3

ADJUSTMENT AND OPERATION

3.1, ADJUSTMENT,
3.1,1, 600 v ~ 700 v SWITCH, -~ This switch, located in the primary of the
power transformer, has been placed at the rear of the transmitter to select

output voltages of either 600 or 700 volts, It is recommended that this
switch be placed in the 600 volt position for initial adjustments,

3,1,2, CALIBRATION, ~ To check dial calibration, proceed as follows:
(a) Turn the equipment ON as outlined in steps (a) and (b) paragraph 3.2,3,

(b) Tune a communications receiver to WWV at 10 me, The BF0O in the re-
ceiver should be OFF,

(¢) Rotate the BAND switch to 80 meter band, (lowest scale)
(d) Rotate the TUNING dial to 4,0 mc,

(e) Rotate the CW-CAL-PH control to CAL, This turns the VFO, buffer, first
and second multiplier stages ON so that a calibration signal can be heard,
Close the telegraph key,

(f) Continue to rotate the TUNING dial about 4,0 mc until the calibration
signal is zero beat with WWV,

(g) Turn the FIDUCIAL screw until the hair line is on 4,0 mc,

(h) In like manner, the dial can be calibrated on 15,000 ke by setting
the communications receiver at WWV on 15 mc and the 22V-2 TUNING dial at
15 mc on the 20M BAND position, See the following table,

WWV Dial Oscillator Oscillator
Freguency _Setting Freguency Harmonic
10 me 4,000 2,000 5th
15 me 15,000 1,875 8th
15 me 7,500 1,875.. 8th

3.2, OPERATION,

3.2.1, GENERAL, - The operation of this equipment is exceedingly simple once
the functions of the controls sre understood, The function of the controis is
hereby given, follcwed by a step-by-step procedure for operating the equip-
ment,

3-1 159117
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ADJUSTMENT AND OPERATION Section 3

3.2,2, FUNCTION OF CONTROLS.

(a) BAND SWITCH, — This control selects the proper tuning elements in all
stages for the amateur band upon which operation is desired, The knob rotates
180 degrees between adjacent bands, Clockwise rotation selects higher fre-
gge;cy bands, The band selected is indicated by the band lighted slide rule

ial,

(b) TUNING Control, — This control operates both the slide rule dial and
the vernier dial to select the exact frequency upon which operation is de-
sired, :

(c) CW-CAL-PH Switch, — This three position switch selects the type of
emission required, In the CW position, the secondary of the modulstion trans—
former is short circuited, the screen voltage is removed from the modulator
tubes, a bleeder is placed between the PA screen grid to ground and the
carrier-control relay is connected so that it can be operated by the HV switch,
The transmitter is ready for CW operation when the key is inserted in the KEY
jack, In the CAL position, the VFO, buffer, first and second multiplier
stages are in operation to supply a signal of suitable strength for zero-
beating against received signals without causing interference to other
stations, The carrier control relay is disconnected from the HV switch so
that the associated receiver and antenna changeover relay will be in the
"Receive" condition, In the PH position, the switch opens the short circuit
on the secondary of the modulation transformer, closes the keying circuit,
applies screen voltage to the modulator tubes and connects the carrier
control relay so that it can be operated by the HV switch or a push-to-
talk switch on a microphone,

(d) METER Sw1tch - The METER switch selects various circuits to be metered
by the meter directly above the switch, This meter has 3 scales: 0-250;
0-500 and 0-1000, The table below indicates how it is used:

FULL SCALE

METER SWITCH CIRCUIT DEFLECTION

POSITION METERED . _READS

v Low voltage 500 -volts

HV High voltage 1000 volts
GRID PA grid current {DC) 25 ma
MOD IND Mod, grid current 10 ma
MOD Mod, plate current 250 ma

The meter on the left reads PA Plate current only, Full scale deflection
reads 500 ma,

(e) AUDIO GAIN, — This controlaljusts the level of modulation in phone oper-
ation and the volume of the sidetone signal in CW operation,

(f) LV Switch, -~ The LV switch turns the filaments and the low voltage plate
and bias supply on, (Plate voltage is not applied to the r-f exciter tubes;
however, until the HV switch is turned on, except when the CW-CAL-PH switch is

on CAL position,)
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Section 3 ADJUSTMENT AND OPERATION

(g) HV Switch - The HV switch turns on the high voltage supply and con~
nects plate voltage to the r~f exciter tube thru operation of carrier control
relay K301, The push~to-talk connections are in parallel with this switch,

(h) FINAL TUNING, - This control is used to obtain resonance of the PA
plate circuit, It must be reset after each adjustment of the ANT, LOADING
controls,

(i) ANT, LOADING, - This control is used to obtain correct antenna tuning
and loading, Start with this control in position number X, Usually the 80
meter band will load up on positions 1, 2, or 3, the 40 meter band on 4, the
20 meter band on 5, the 15 meter band on é, and the 10 and 1l meter\bands
on position 6 of the loading control,

(j) TUNE~OPERATE SWITCH, - This switch inserts some resistance in the
‘primary of the power transformer in the TUNE position to reduce plate
voltage during the tuning procedure, This switch should always be used
to protect the power amplifier tube in off resonance conditions,

(k) FIDUCIAL, - This control, a small screwdriver adjustment located dir-
ectly under the CW-CAL-PH knob, is used to move the vernier dial index during
calibration adjustments, Once it has been set, further adjustment will be un-
necessary over long periods of time,

(1) 600 - 700 v SWITCH, - This switch, located at the rear of the chassis,
~ is used to select either 600 of 700 volts {approx,) for application to the PA
plate,

(m) SIDETONE PITCH, - The sidetone pitch eontrol is located within the

cabinet near the modulator tubes, This adjustment should be set at the pos-
ition which produces the most desirable tone according to individual taste,

3,2, 3. OPERATION PROCEDURE,

(a) Operate the LV switch to the ON position, Allow two minutes for the
tubes to heat,

(b) Turn the AUDIO GAIN to the counterclockwise stop, (off)
(c) Turn the ANT. IOADING control to position 1, (minimum loading)

(d) Place the CW-CAL_PH control in thc position indicating the desired
emission,

(e) Rotate the BAND switch to the band containing the desired operating
frequency,

(f) Rotate the TUNING dial to the desired frequency,
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(g) Place the METER selector switch in the GRID position and close the
telegraph key, (If PH emission was selectedy, it will not be necessary to
close the key,)

(h) Place the TUNE-OPERATE switch in the TUNE position,

(1) Observing the FINAL PLATE meter, turn the HV switch ON and guickly
turn the FINAL TUNING to resonance, i,e, minimum plate current dip,

(j) Observe the GRID current reading on the right hand meter, This should
be between 5 and 15 ma,

(k) Operate the ANT, LOADING control clockwise until approximately125malecadin;
is obtained and return the FINAL TUNING to resonance, Repeat this procedure ‘
until 125 ma reading is obtained with complete resonance of PA, If it is
impossible to load to 125 ma PA plate current, rotate the ANT, LOADING
control clockwise until proper loading is obtainable,

(1) Place the TUNE-OPERATE switch in the OPERATE position and load the PA
to 180 ma with the ANT, LOADING Control maintaining resonance with the FINA
TUNING control,

WARNING

Operation of this equipment involves the use of high voltages which are
dangerous to life, Observe all safety regulations, Do not change tubes
or make adjustments inside equipment with the high voltage supply ON, Do
not depend upon door interlocks for protection but always turn the high
voltage supply OFF, SWITCH TO SAFETY,

(m) If CW emission was selected, the telegraph key can be opened and the
transmitter keyed, If PH (phone) emission is selected, turn the METER switch
to MOD, and observe the static (resting) modulator plate current, This
should be about 50 ma for the 600 v position of the 600 ~ 700 v switch at
rear (55 ma on the 700 v position), Advance the AUDIO GAIN control while
speaking in normal tones into the microphone until the modulator plate.
current swings to about 100 ma on peaks, This will result in approximately
1007 modulation with voice input, If desired, a more exact check of modulation
level can be made with an oscilloscope while observing the proper meter swing
for the voice of the individual operator,

With sine wave input, the modulator plate current will read about 200 ma
for 100% modulation,

With the METER switch set to MOD, IND,, a slight kick of the needle indi-
cates approximately 100% modulation on voice peaks, This is useful as an
alternate method of indicating modulation level, since no deflection occurs
on the meter until the modulation level reaches approximately 55%, The level
. at which the meter kicks depends somewhat upon the loading of the final amp-
lifier and characteristics of the modulator tubes,
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NOTE

In step (g) above, the key plug can be pulled from the key jack since this
is a closed circuit type jack,

CAUTION

When changing BANDS, place the HV switch in the OFF position, Also place
the PUSH-TO-TALK switch in the OFF position,

NOTE

If the 600 —~ 700 v switch is placed in the 700 v position, the PA plate
current should be 220 ma,

3.2.4, TYPICAL METER READINGS, (PH position without modulation,)

FINAL PLATE

LV HY GRID MOD BOTH_PHONE & CW
600 v 240 580 10 50 180
700 v 240 720 10 50 220

3¢2.5, DIAL CALIBRATION, ~ When changing BANDS, the proper scale on the slide
rule dial is illuminated automatically as the BAND switch is rotated, - At the
same time, the vernier dial fiducial moves up or down the vernier dial face

and stops at the corresponding scale to which the slide rule dial is positioned,

The dial is read by combining the vernier dial reading with the glide rule
dial reading, The exact method varies somewhat from the low frequency bands
to the high frequency bands and can best be learned by referring to figure

3"2 .

3.2,6, ANTENNA LOADING TABLE, - This table indicates the approximate position
for the antenna loading control for loading - ‘into various antenna impedances

on _the different bands,

POSITION OF ANT, LOADING CONTROL
. (for resistive loads) ‘
FREQ 26 ohm 50 ohm 100 ohm 600 ohm
MC LOAD . LOAD 10AD LOAD
3.5 2 2 2 2
4.0 3 3 3 4
7.0 4 4 4 4
7.3 4 4 4 4
14,0 5 5 5 5
14,4 5 5 5 5
21,0 6 6 6 6
21,45 6 6 6 6
27,2 6 6 6 6
28,0 6 6 6 6
29,7 6 6 6 6
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SECTION 4

_CIRCUIT DESCRIPTION

4,1, GENERAL, — The following paragraphs have been written to enable the
owner of a 32V-2 to understand the functioning of his transmitter more fully,
This section should be read and understood before any extensive servicing is
attempted,

4,2, CIRCUIT DESCRIPTION,

4,2,1, RF CIRCUITS.

(a) OSCILLATOR -~ A type 6SJ7 tube is employed in a highly stabilized master
oscillator circuit to generate the controlling radio frequency voltage, This
frequency generating unit is a linearly - tuning permeability tuned oscillator
with a range of 1,6 to 2 megacycles, Sixteen turns of the main tuning dial
cover this range, This provides 50 KC per revolution of the second harmonic
(3.2 to 4 mc band), With the end points properly set up, the tunihg curve is
linear within one dial division of the ideal tuning curve on any of the bands in
the operating range, The oscillator circuit is compensated for temperature
changes and is entirely enclosed in a heavy aluminum case,

(v) INTERMEDIATE STAGES,. — Following the master oscillator, a type 64K6
is employed in an untuned, Class A amplifier stage, This stage completely
isolates the master oscillator from the remaining tuned stages, The 6AK6
drives a series of three frequency multiplier tubes, the first of which is a
type 6AG7, The operating frequencies at the plate of the multiplier tubes
for the different bands is given in the following table:

1ST MULT, 2ND MULT, 3RD MULT,

_6AGT ~JIC5___ 105
80w 3.5 mc 345 me 3,5 me
40M 3¢5 me 3.5 me 7 mc
20M 3.5 mc 7 me 14 nmc
15M 5,15 mc 10,5 me 21 nmc
11M 6.8 me 13,6 mc 27 mc
10M 7 nmc 14 mc 28 me

Plate sereen and filament power for these stages is obtained from the low
voltage power supply, Gang tuning of the multiplier stages is obtained by mov~
ing powdered iron cores, attached to a common platform, in and out of the plate
coils which are wound to give linear tuning, This platform to which the iron
cores are attached is also ganged to the master oscillator tuning for complete,
single control tuning of the exciter stages, Band switching is accomplished by
adding extra padding capacity across coils by means of the band switch in all
cases exoepting the 14 mc output of the third multiplier where an inductance is
switched in in parallel with the existing 40 meter inductor to lower the tuning
inductance for 14 mc output,

(c) POWER AMPLIFIER STAGE, - A type 4D32 tetrode power amplifier tube is used
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in the PA stage, This tube always operates as a straight amplifier, The
plate circuit is tuned by a combination pi-network and "L" network which

is band-switched along with the multiplier stages, The combination net~
work reduces the output impedance to around 50 ohms on all bands by means
of inductance and capacitance switching, The output network will actually
operate satisfactorily with antenna impedances in the range 26 to 600 ohnms,
It is also effective in reducing harmonic output of the transmitter, The
screen grid and plate of the 4D32 are both modulated in phone transmission,
Plate and screen voltage is obtained from the high voltage supply while fil=-
ament power is obtained from the low voltage plate supply transformer, The
tube is biased with 75 volts of fixed-bias plus some grid leek bias,

4,2,2, AUDIO CIRCUITS, - The first and second audio amplifier consists of a type
6SL7 tube operated as a cascade amplifier, A volume control, R205, is located
in the grid circuit of the second amplifier stage, The driver stage employs

a type 6SN7 tube with the two triode sections operated in parallel to drive

the modulator stage, The modulator stage utilizes a pair of type 807 tubes
connected in a push pull circuit and operating class AB,, The output of the
modulator is coupled to the final amplifier by transformer, T202, to modulate
the plate and screen of that stage, During CW operation, the secondary of the
modulation transformer is shorted out by S3024, Bias for the modulator tubes

is adjustable by R305, and obtained from the low voltage supply and regulated
by the voltage regulator tube, V304, type VR-75, The secondary of the modulation
transformer has a 500 ohm tap provided for supplying 60 watts of audio power

to an external load,

4,2,3, HIGH VOLTAGE SUPPLY, - The high voltage transformer is energized when
the contacts of relay, K301, are closed, The high voltage supply employs twe
type 5R4AGY rectifier tubes connected in parallel in a full wave circuit, The
output“is filtered by a single section.choke input filter, This supply )
furnishes voltage for the plate and screen of the final amplifier and plate
voltage for the modulator tubes, The amount of output voltage from this
supply may be either 600 volts or 700 volts depending on the

position of the tap switch, S305, in the primary winding of the high voltage
transformer, T302, For the same power input, the efficiency of the final
amplifier improves ~with the higher operating voltage, The tube manufacturer
recommends no more than 600 plste volts for phone operation, but this is for
CCS rating, A pair of 15 ohm resistors are connected in series with the HV
plate transfermer primary for "tune-up", These are shorted out when operating,

4,2,4, 1I0W VOLTAGE SUPPLY, - Transformer, T30l furnishes power for both the low
voltage plate supply and the filament of all tubes in the transmitter, T301 is
energized by closing the LV switch, S304, Three separate windings on trans—
former, T301, furnishes filament power to the tubes, The low voltage plate
supply employs a type 524 rectifier tube in a full wave circuit with a two
section choke input filter, This supply has a total output voltage of
approximately 315 volts, 240 volts is supplied to the audio amplifier, osc-
illator, buffer and multiplier stages, Bias voltage for the modulator and
final amplifier stage is furnished by this supply., It also supplies voltage
for the operation of relay, K301,
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4,2,5, RECEIVER MUTING CIRCUIT, - Users of the Collins Model 75A re-
ceiver can take advantasge of the cw muting circuit contained therein,
This muting is accomplished by blocking the noise limiter circuit in
the receiver with a positive voltage, In the 32V-2 transmitter this
positive voltage is obtained from the voltage drop across the cathode
resistor of the second multiplier tube, V103, The receiver limiter
switch should be in the OUT position during CALIBRATION adjustments
of the 32V-2,
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SECTION 5
MAINTENANCE

5.1, INSPECTION,

5.1,1, GENERAL, — This radio equipment has been constructed of materials con-
sidered to be the best obtainable for the purpose and has been care-

fully inspected and adjusted at the factory to reduce maintenance to a
minimum, However, a certain amount of checking and servicing will be
necessary to maintain efficient and dependable operation, The follow-

ing section has been written to aid in checking the equipment,

5.1.2, ROUTINE INSPECTION, ~ Routine inspection schedules should be set
up for periodic checks of this equipment, This inspection should include
examination of the mechanical system for excessive wear or binding and

of the electrical system for electrical defects and deterioration of
components,

If the routine inspection of the equipment is carried out faithfully,
the chances of improper operation of the equipment are greatly minimized,
It is suggested that this inspection be made as frequently as possible
and it should be sufficiently thorough to include all major electrical
circuits of the equipment as well as the mechanical portion,

(a) CLEANING, - The greatest enemy to uninterrupted service in equip-
ment of this type is corrosion and dirt, Corrosion, itself, is accel-
erated by the presence of dust and moisture on the component parts of the
assembly, It is impossible to keep moisture out of the equipment in
‘certain localities, but foreign particles and dust can be periodically
removed by means of a soft brush and a dry, oil-free jet of air, Remove
the dust as often as a perceptible quantity accululates in any part of
the equipment, It is very important that rotating equipment, such as
variable condensers and tap switches, be kept free from dust to prevent
undue wear, Likewise, variable condenser plates should be kept free
from dirt to avoid flashover,

One of the greatest sources of trouble in equipment located in a salt
atmosphere is corrosion, Corrosion resulting from salt spray or salt
laden atmosphere may cause failure of the equipment for no apparent reason,
In general, it will be found that contacts such as tap switches, tube
prongs, cable plug connectors, and relay contacts are most affected by
corrosion, When it is necessary to operate the equipment in localities
subject to such corrosive atmosphere, inspection of wiping contacts, cable
plugs, relays, etc,, should be made more frequenitly in order to keep the
equipment in good condition,

(b) VACUUM TUBES, — Make a check of emission characteristics of all
tubes, After the emission check, examine the prongs on all tubes to
make sure that they are free from corrosion, See that all tubes are re-
placed correctly and fully in their sockets, and a good electrical contact
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is made between the prong of the tube and the socket, Use caution in
removing and replacing grid or plate caps on tubes so equipped, Before
a tube is discarded, mzke certain that the tube is at fault and the
trouble is not a loose or broken connection within the equipment, A
complete set of tested tubes of the same type specified should be kept
on hand at all times, If faulty operation of the transmitter is ob-
served and tube failure suspected, each tube may be checked by replacing
it with a tube known to be in good condition, Defective tubes causing
an overload in power circuits may usually be located by inspection,

It will be found that excessive heating or sputtering within the vacuum
tubes is a good indication of a fault in the tube circuit,

If tubes have been in use for a period of time equal to or exceeding
the manufacurer's tube life rating, it is suggested that they be replaced,
A marked improvement in the performance of the equipment is usually not—
iceable after the weak tubes have been replaced,

(e) PRECAUTIONS FOR SATISFACTORY TUBE LIFE, -

(1) Before any tube is removed from the equipment, make certain the
primary power is disconnected from the equipment,

(2) Operate all tubes within +5% of rated filament voltage,

(3) Do not exceed the rated plate current of any tube during normal
operation of the equipment, . '

(d) TUBE REPLACEMENT PRECAUTIONS,
(1) All tubes are removed by pulling them straight away from the ghassis,

(2) Remove plate cap connectors, from tubes so equipped, with great
care to prevent breaking the seal around the plate cap,

(3) Before a tube is inserted, make certain that the type of tube is
correct for the socket into which it is being placed, .

NOTE

Changing master oscillator tubes (VOOl) may csuse a slight change in
master oseillator calibration,

(e) TUBE TABLE,

SYMBOL TYPE FUNCTION RATED FIL, VOLTAGE
Vool 6SJ7 Master oscillator 6.3

Vi01 6AK6 Buffer amplifier 6.3

V102 6AGT Frequency multiplier 6,3

V103 7C5 Frequency multiplier 6,3

5-2 15926



MAINTENANCE Section 5

TUBE TABLE

SYMBOL TYPE FUNCTION RATED FIL. VOLTAGE
V104 705 Frequency multiplier 6.3
V105 . 4D32 Pover Amplifier 6,3
V201 6SL7 -~ Audio Amplifier 6.3
V202 6SN7 Audio driver 6,3
V203 807 Modulator 6.3
V204 807 Modulator 6.3
V205 6SL7GT  Sidetone Oscillator 6.3
V301 524 LV Rectifier 5.0
V302 5R4GY HV Rectifier 5.0
V303 5R4GY HV Rectifier 5,0

- V304 VR75 Bias Regulator ———
V305 042 Screen Voltage Limiter —
V306 0A2 Screen Voltage Limiter ——

(£) RELAYS, — All relays should be inspected at regulasr intervals,
Check the contacts for proper alignment, pitting and corrosion, Use a
burnishing tool to clean contacts — never use sandpaper or emery cloth,

5.2, TROUBLE_SHOOTING.,

5.2,1, GENERAL, — The most general cause of improper operation of radio
equipment is tube failure, Refer to paragraph 5,1,2,, (b) in this
gection for comments concerning vacuum tube replacement, Defective
tubes causing an overload in power circuits may usually be located by
ingpection, High voltage arcs may be caused by bent condenser plates,
corrosion or dust, Corrosion resulting from operating the equipment
in a salt laden atmosphere may cause failure of the equipment for no
- gpparent reason,

In general, trouble encountered in radio apparatus may be isolated by
means of various tests and measurements, and the section of the transmitter
determined in which the trouble is located, If this is done, the components
in the associated circuit may be checked and the trouble located, Refer to
the tables of meter readings and resistance measurements,

No one but an guthorized and competent serviee man equipped with proper
test facilities should be permitted to service this equipment,

5.2.2, FUSES,

(a) GENERAL, -~ This equipment is supplied with fuses of the correct
rating in each position, Fuse failures should be replaced with spares .
only after the circuit in question has been carefully examined to make
certain that no permanent fault exists, Always replace a fuse with the
rating specified in the following table:

FUSE_TABLE
SYMBOL LOCATION: IYPE RATING

F301 LV Power supply primary Cartridge (34G) . 3 amp,
F302 HV Power supply primary Cartridge (3AG) 5 amp,
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5,3, ALLGNMENT,

5.3.1, GENERAL, — Should,»for any reason, the exciter stages get out of
alignment, it is recommended that the unit be realigned at once, Improper
operation might result in damage to valuable equipment,

5+43.2, HIGH FREQUENCY OSCILLATOR, - Should trouble develop in the high
frEquency master oscillator, the unit should be returhed to the factory
for servicing, However, the unit can be serviced and realigned by
persons understanding such techniques providing accurate test equipment
is at hand, A crystal controlled frequency standard with outputs at
1700 and 2000 k¢ with an accuracy of better than ,015 percent, must

be used for setting the band edges,

(a) PROCEDURE,

(1) Apply power to the transmitter and let the MO warm up for about 30
min, then check the oscillator frequency on a receiver, Operate the trans-
mitter with the emission control in the CAL position and the key closed,

(2) Couple a receiver to the output of the oscillator,
(3) Set the vernier index to exact center of the dial window,
(4) Tune receiver to output of 1700 kc freq, standard,

(5) Rotate MO to vicinity of 3400 kc on the exciter dial and zero beat
with the signal from the standard, Write dial reading down for use as
a reference,

(6) Rotate the M0 dial toward 4 mc exactly 12 turns,
(7) Tune the receiver to the 2000 ke output of the standard,

(8) The M0 should zero beat with the 2000 ke output of the standard at
exactly 12 turns of the MO dial,

(9) If such is the case but the dial reading is incorrect, loosen the
set screws in the oscillator coupler and turn the dial to the correct
reading (400C ke) after which tighten the set screws again, If the MO
does not zero beat with the standard at 4 me, proceed as follows:

(10) Read the ke difference (the difference of where the signal appeared
from where it should have appeared after 12 turns) and multiply it by 5,
Add this figure to the actual beat note dial setting if the beat note was
less than 12 turns or subtract it if the beat note occurred at more than
12 turns, Now set the dial to this new frequency, remove the trimmer plug
from the top of the oscillator, and turn the adjustment until zero beat is
again reached, It will be found that the high and low ends are wery nearly
12 turns apart, Repeat the above procedure until such is the case; re-
member that a new reference point will occur at the low end of the dial
each time,
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Examples of above operations:

#1

Beat note at low end of dial = 3402 ke
Reading at which beat note should appear after 12 turns of
dial = 4002 kc
Actuel dial reading = 4003 ke
Difference frequency (4003 - 4002) = lkec
Multiplied by 5 = 5 ke
Subtracted from 4003 (since beat note occurred at
more than 12 turns) = 3998 ke

_ After setting dial to 3998 kc and zero beating the MO to the standard
with the trimmer adjustment, the low end beat note should appear at 3398 ke,

#2
Beat note on low end of dial = 3498 ke
Reading at which dial should appear after

) 12 turns = 3998 ke
Actual dial reading = 3996 ke
Difference frequency (3998 -~ 3996) = 2 ke
Multiplied by 5 : - 10 ke
Added to 3996 (since beat note occurred at less

than 12 turns of the dial) = 4006 kc

After setting the dial at 4006 and zero beating the MO to the stan-
dar% with the trimmer adjustment, the low end beat note should appear at
3400 ke,

(11) After the oscillator has been adjusted to cover the range 3400 to
4000 ke in exactly 12 turns, the coupler set screws can be loosened and
the dial set on frequency,

NOTE

The above method of adjustment is that which is used at the factory,
This is a short cut method and proves very reliable, Actually, the
object is to get the 1700 k¢ and the 2000 kc outputs of the oscil-
lator exactly 12 turns apart and it can be attained by using the
slower method of moving the trimmer capacitor in one direction or
the other and checking the results until the desired answer is ob-
tained, Be sure to replace the trimmer cover plug after alignment,

NOTE

Somewhat greater accuracy can be obtained if the oscillator end points
are set using harmonic operation i,e, listen in the 14 or 28 me
region for the harmonies of the 1700 and 2000 kc signals and set

the corresponding harmonic of the MO to zero beat with these, Do
this only after obtaining a very close adjustment as outlined above,
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5e¢3¢3+ MULTIPLIER STAGES,. — Should the grid drive to the final fall below
5 ma on the meter due to change of tubes or aging of components, the
transmitter r-f circuits should be realigned, Proceed as outlined be-
low only after the master oscillator has been checked and recalibrated

as outlined in paragraph 5,3.2, ‘

A small fiber screwdriver and a 1/4" open end wrench are required for
these adjustments,

(a) PROCEDURE,

(1) Remove the transmitter from the cabinet and tip it up on endy
(RF section up),

(2) Remove the fuse from the HV primary, (This allaws the low
voltage supply to be turned on while the HV supply remaina turned off.)

(3) Turn the LV and HV power switches ON,

(4) Place the CW-CAL~PH switch in the PH position,

(5) Place the METER selector switch in the GRID position,.

(6) Adjust for maximum grid current using the adjustments and con-—

ditions listed below in order from top to bottom of the list, (Refer to
figure 5-1 for adjustment identification,)

ORDER OF BAND SW TUNING
ADJUSTMENT _ SET AT SET AT ADJUSTMENT
1 1M 28,800 3 Slugs marked "28,8"
2 40M 7,300 G150
3 40M 7,200 1 Slug marked "7.,2"
4 15M 21,600 . 3 Trimmers marked '"21,6"
5 20M 14,250 3 Trimmers marked "14,4"
6 80M 3,750 ke 1 Trimmer marked "3,6"
NOTE

In item 4 under ADJUSTMENT, the mistracking of the third multiplier
plate circuit will result in low grid current when the main tuning
dial is set much outside the limits of the amateur 20 meter band (14
to 14,4 mc), Proper grid current can be obtained at any frequency
on the range 12,8 - 16 mc by adjustment of trimmer C137 (marked 14,4)
on the third multiplier,

NOTE
If extensive multiplier alignment has been necessary, it is likely that

the two spurious signal traps will need tuning, Do not toueh the spurious
signal tuning condensers unless this is 8o, since these adjustments are

5-6
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very critical, The spurious signal trap tuning condenser for the 80 meter
band, Cl49 is located on the side of the multiplier unit next to C150, see
figure 5-4, These traps are tuned as follows: With the transmitter aligned
as indicated in the above paragraphs, tune the transmitter for 3,5 mc out-
put and listen with a receiver to the 1,75 mc output, Watching the re~
ceiver "3" meter, tune C1l47 for minimum signal, Then tune the transmitter
up on 7,15 mc and listen on 3,575 mc with the receiver, Adjust Cl49 for
ninimum signal, Both of these adjustments will be very sharp and care
should be taken that they are not disturbed in the least after the adjust-
ments have been made, Replace the multiplier bottom cover,

5¢3.4, MODULATOR BIAS ADJUSTMENT, — The modulstor bias can be adjusted
by turning the screwdriver slot equipped potentiometer R305, For best
distortion characteristics, the static, or resting, modulator plate
current should be 55 ma with the 600 - 700 v switeh in the 700 v position,
Potentiometer R305 is located within the top of the cabinet near the
filter capacitors, therefore, the interlock switch will have to be held
closed while making this adjustment, Take great care to avoid touching
any components carrying high voltage}

The proper bias for the modulator grids is approximately minus
25 volts,

5.4, LUBRICATION, ~ The following parts should be lubricated annually or
whenever the need arises by brushing a thin film of the indicated lube
recant on the points of mechanical contact, Don't over-lubricate,: -

(a) PA Bandswitch Contacts: MOBILE PD535A (Socony Vacuum 0il Co,)
(b) Panel Bushings: MOBILE PD535A (Socony Vacuum 0il Co,)

55 OSCILLATOR TUBE REMOVAL, -~ Replacing an oscillator tube requires the
breaking of the sesl around the shield and it will then become necessary to
reseal the shield, If it becomes necessary to replace an oscillator

tube, use a glyptal cement or a generous of Dyco cement to reseal the

shield,

5.6, DESICCANT CAPSULE, — A silica-gel tube is mounted on the top of the
oscillator shield, The silica-gel absorbs moisture from within the
oscillator and aids in retaining the oscillator calibration, Moisture
causes the color of the silica-gel to change from blue to pink, The
silica~-gel tube is screwed into a hole in the shield, The plastic tube
should be replaced by a new tube of silica-gel when all of the material
within the tube has changed from blue to pink, New tubes of silica=-
gel may be ordered from the Collins Radio Company,

NOTE
The seal around the oscillator tube shield and the silica-gel tube ip

more easily broken if the parts are warm, This can be done safely
with a light bulb or infra-red lamp placed close to the oscillator,

15931-1 5



5-8

Section 5

DC Voltages to Ground measured with Volt—-ohmyst,

MAINTENANCE

TYPICAL TEST VOLTAGES

No Mod, Readings taken at LF end of each band,

Conditions: Phone -

Tube Pin R F
3.5 7,0 14,0 21,0 27,2 28 .0

V101 | 64K6

Gl 1 ~17,0 16,5 -1,0 -0,9 ~1,0 -0,9
K 2’ 7 100 100 209 2085 2085 209
P 5 235 230 230 225 225 225
G2 ‘6 155 150 65 65 65 65
v1i0<Z OAGT ’
K 1,3,5 2,6 2,6 3.9 3.2 3.4 3.2
Gl 4 -18, -18, -36 ~36 -38 -36
G2 6 220 215 205 205 205 210
P 8 230 230 220 220 225 225
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Tube |Pin R F, ~
, 1 3e5 7,0 14,0 21,0 27,2 28,0
V103 7C5
P 2 235 235 215 210 215 215
G2 3
Gl 6 ~24, ~23, -56, =21, -69, -51,
K 1. 25, 25, 27, 27, 26, 26,
V104 ! 17C5
P 2 225 220 215 215 215 215
G2 3 ‘
Gl 6 -115 -110 -170 ~175 -150 ! =150
K ) -59 ~56 -52 -52 ~-51 -50
V105 [RK-4D32
G2 2 285 300 300 300 295 295
K 4, 5 0 0 0 0 0 0
Gl 6 =120 -100 -93 -105 -105 -102
P Cap. | 690 680 690 690 690 690
DC Voltages to Ground in Audio System (Volt—ohmyst)
4D32 Plate Current = 220 MA = 700 V Key Down
Audio Amplifier Driver I Modulator Sidetone Osc,'
’ V201, 6SL'7G‘I‘ V202, 63N 7GT Y203, & 4, 807 V?D‘? 6SLIGT-
_ | PH i CW PH CW PH oW PH | CW |
Pin 1| G |-0,6 ~0,6 G 0 0 G |-,5 -3,0
2, P 88, -0.9 P {235 235 G2 | 235 0 P | -8 |25
3K 10 0 K 7.4 7.4 Gl | =25 | =25 | K |0 0
41 G ;0 .0 G |0 0 K Q 0 G |-,3 |-0,5!
5! P 1100 100 P {235 235 ———) e | P | =,8 124
6 K 0.8 0,8 K i7.4 T.4 P 720 740 || K 0 |-
1 ! {i |
I 8 i e i ;' : j i
Key wp Key down
Key up - key down conditions of V105 (4D32) Plate E 820 740
CW operation Plate I 0 220
f=z17m Screen E 300 300
5-9
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SECTION 6 Section 6
PARTS LIST
32v-2
| COLLINS

ITEM CIRCUIT FUNCTION DESCRIPTION . PART NUMBER
C1l01 {Buffer Amp, Coupling CAPACITCR: 30 mmf +2%; 500 WV
c102 : Osc, Plate Filter CAPACITOR: 10,000 mmf #20%; 350 WV DC 913 0106 00
C103 | Buffer Grid Voltage CAPACITCR: 30 mmf +2%; 500 WV

Divider
C104 | Buffer Cathode By~pass | CAPACITCR: 10,000 mmf #10%; 300 WV 935 2117 00
€105 |Buffer Screen By-pass |CAPACITOR: 10,000 mmf #10%; 300 WV - 935 2117 00
Cl06 |Buffer Plate By-pass CAPACITOR: 10,000 mmf +10%; 300 WV 935 2117 00
C107 |1st Mult, Coupling CAPACITOR: 100 mmf +10%; 500 WV 916 4903 00
€108 | 1st Mult, Grid By-pass | CAPACITOR: 100,000 mmf £10%; 400 WV 931 3020 00
€109 |1st Mult, Cathode CAPACITOR: 10,000 mmf +10%; 300 WV 935 2117 00

By=~pass
€110 |1st Mult, Screen By- CAPACITOR: 10,000 mmf +10%; 300 WV 935 2117 00

pass
C111 |Key Click Filter CAPACITCR: 10,000 mmf +10%; 300 WV 935 2117 00
Cl12 |2nd Mult, Coupling CAPACITCR: 100 mmf +10%; 500 WV 916 4003 00
€113 |1st Mult, Plate By~  |CAPACITCR: 650 mmf £10%; 300 WV

pass
Cll4 {1st Mult, Plate Tuning |CAPACITOR: 22 mmf +5%; 500 WV 935 0077 00
C115 |1st Mult. Plate Tuning |CAPACITOR: 22 mmf +10%; 500 WV 935 0078 00
C116 |1st Mult, Plate Tuning |CAPACITCR: 8=50 mmf's 350 WV 917 1038 00
C1l1l7 |1st Mult, Plate Tuning |CAPACITCR: 180 mmf +2%; 500 WV
€118 |1st Mult, Plate Tuning |[CAPACITOR: 8=50 mmfj 350 WV 917 1038 00
c119 21;2.81;[111‘!3. Sereen By- CAPACITOR: 10,000 mmf +10% 300 WV 935 2117 00
€120 Zggslsdult. Screen By~ CAPACITOR: 10,000 mmf +10% 300 WV 935 2117 00
C121 |2nd Mult, Plate By=pass [CAPACITCR: 10,000 mmf +10%; 300 WV 935 2117 00
€122 |3rd Mult, Coupling  |CAPACITOR: 100 mf +10%3 500 WV 916 4003 00
€123 |2nd Mult, Plate Tuning |CAPACITOR: 20 mmf +5%; 500 WV 935 0076 00
142112 6=1




Section 6

PARTS LIST
" GOLLINS
ITEM | CIRCUIT FUNCTION DESCRIPTION  PART NUMBER
C124 | 2nd Mult, Plate Tuning| CAPACITCR: 22 mmf +10%; 500 WV 935 0078 00
€125 | 2nd Mult, Plate Tuning] CAPACITOR: 8=50 mmfj 350 WV 917 1038 00
C126 | 2nd Mult, Plate Tuning| CAPACITOR: 150 mmf +2%3 500 WV 935 0184 00
C127 | 2nd Mult. Plate Tuning| CAPACITOR: 8«50 mmf; 350 WV 917 1038 00
C128 3§d Mult, Cathode CAPACITOR: 10,000 mmf +10%3 300 WV 935 2117 00
y—pasa
C129,{ 3rd Mult, Screen By=- CAPACITOR: 10,000 mmf ,-_v_.lO%; 300 WV 935 2117 00
€130 rass
C131,{ 3rd Mult Plate By-pass| CAPACITOR: 10,000 mmf +10%; 300 WV 935 2117 00
C132
Cl1l33 | 2nd Mult Cathode By- CAPACITOR: 10,000 mmf +10%; 300 WV 935 2117 00
pass
C134 3§g Mult, Plate Tun- CAPACITCR: 8=50 mmfs 350 WV 917 1038 00
g
c135 CAPACITCR: Not used
€136 ng Mult, Plate Tun- CAPACITOR: 8-50 mmf; 350 WV 917 1038 00
C137 31.:'d Mult, Plate Tun- CAPACITOR: 120 mmf +2%; 500 WV 935 0179 00
ing
C138 CAPACITOR: Not used
€139 3§d Mult, Plate Tun- CAPACITOR: 8=50 mmf'; 500 WV 917 1038 00
ng
Cl40 | PA Coupling CAPACITOR: 100 mmf +10%; 500 WV 916 4003 00
C141 | PA Grid By=-pass CAPACITOR: 10,000 mmf +10%; 300 WV 935 2117 00
Cl42 | PA Screen By-pass CAPACITOR: 1000 mmf +20%; 2500 WV 936 0250 00
Cl43 | 3rd Mult Plate Tuming | CAPACITCR: 2 mmf +1/2 mmfj 500 WV 916 0002 00
Cl44 | PA Filament Byepass CAPACITOR: 500 mmf +40~15%; 500 WV 912 0302 00
Cl45 3§ggMult. Plate Block< CAPACITOR: 10,000 mmf +10% 300 WV 935 2117 00
6-2 14212=2




PARTS LIST Section 6

) — ~ COLLINS
ITEM CIRCUIT FUNCTICN DESCRIPTION PART NUMBER
C146 | 3rd Mult, Plate Tuning| CAPACITOR: 20 mmf +5%; 500 WV 935 0076 00
C1l47 | 160 Meter Trap Tuning | CAPACITOR: 8=50 mmf -
€148 %gn bgg;:er Trap Fixed CAPACITOR:
€149 | 80 Meter Tap Var, CAPACITOR: 8-50

Tuning
C1l50 | L108 Trimmer CAPACITOR: 8-50 mmf
€201 | Audio Input r-f Filter| CAPACITCR: 47 mmf +20%; 500 WV 935 0093 00
C202 | Audio coupling CAPACITOR: 10,000 mmf +10%; 300 WV 935 2117 00
€203, | V201 Plate bypass CAPACITOR: 2 mf £10%; 600 WV 930 0046 00
0204
C205 | Driver grid coupling CAPACITCR: 10,000 mmf +10%; 300 WV 935 2117 00
C206 | Driver cathode bypass | CAPACITCR: 2 mf £10%; 600 WV 930 0046 00
C207 | Mod, cathode bypass CAPACITOR: 2 mf #10%; 600 WV 930 0046 00
€208 | Sidetone feedback CAPACITOR: 10,000 mmf +10%; 300 WV 935 2117 00
C209 | Sidetone feedback CAPACITOR: 10,000 mmf +10% 300 WV, 935 2117 00
C210 | Sidetone coupling CAPACITOR: o5 mf +20%; 600 WV 956 2086 40
C211 | Audio plate decoupling| CAPACITOR: .5 mf +20%; 600 WV 956 2086 40
C212 | R~F bypass CAPACITOR: 47 mmf +20%; 500 WV 935 0093 00
C213 | R~F bypass CAPACITOR: 47 mmf +20%; 500 WV 935 0093 00
C214 | R~F bypass CAPACITOR: 47 mmf +20%; 500 WV 935 0093 00
C215 | R~F bypass CAPACITOR: 47 mmf +20%; 500 WV 935 0093 00
C216 CAPACITOR: 10,000 mmf +10%; 300 WV 935 2117 00
g;gizt, LV rect, filter CAPACITOR: 4 mf +40 ~15%; 600 WV 961 3005 00
C303, | HV rect, filter CAPACITOR: 8 mf +20%; 1000 WV 930 0150 00
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PARTS LIST

COLLINS
ITEM | CIRCUIT FUNCTION DESCRIPTION PART NUMBER
€305 CAPACITCR: 25 mf
C401 | PA plate blocking CAPACITCR: 1000 mmf #20%3 2500 WV 936 0250 00
C402 | PA plate bypass CAPACITOR: 2200 mmf + 20%; 2500 WV 936 1083 00
C403 | Final tuning CAPACITOR: Dual sect; 10-150 mmf per sect| 920 0011 00
C403A | Part of C403 CAPACITOR: Section of C403
C403B | Part of C403 CAPACITOR: Section of C403
C404 | Antenna network CAPACITOR: 50 mmf +10%3 WV; 2500 V rms 913 4503 20
at 2 me, 1000 v rms at 16 mc
C405 | Antenna loading CAPACITOR: Single sect; 15300 mmf 920 0014 00
C406, | Antenna loading CAPACITCR: 220 mmf +10%; 2500 WV
C407 | Antenna Loading CAPACITCR: 470 mmf 5%
C408 | Antenna loading CAPACITCRs 220 mmf +10%; 2500 WV
KNOB: Tuningj black phenolic skirt 281 0004 CO
w/indicator mark '
KNOB: Tuning; black phenolic; skirt 281 0007 00
w/indicator mark
KNOB: Tuning; black phenolic 281 0018 00
E304, | Wire tie point TERMINAL: Ceramic bushing 13/35" diam 190 1103 00
E305, x 5/16" thk w/solder lug 17/32" 1g
E306,
E307,
E313
E308 | Rear terminal strip CONNECTCR: 14 term, barrier type strip 367 0022 00
w/lugs on back
E309 | Ground connector POST, BINDING: Push type; 1/8" wire hole | 372 1300 00
E31l
E312
E31l4 | Sidetone and muting TERMINAL STRIP: Bakelite; 2 terminals 367 0010 00
E4Q1 | Parasitic suppressor CHOKE: 3T #20 wire; wound on 100 ohm 503 3452 002
2 watt resistor
6wl 142144




PARTS LIST

COLLINS

ITEM. | CIRCUIT FUNCTICN DESCRIPTION PART NUMBER

F301 | LV and filament FUSE: 3 amp; 250 v 264 4080 00

F302 | High voltage FUSE: 5 amp; 250 v 264 4090 00

1302 | Pilot lamp BULB: Pilot light; 110 v, 55 ma; 6 w; 262 3330 00
candelabra base; T4~1/2 bulb

1303, | Dial lamp BULB: Pilot light; 6 v, .2amp; midget 262 0023 00

1304, flange base; T1~3/4 bulb

1305,

1306,

1307,

1308,

1309,

1310,

I311,

I312

J101 | Key JACK: Phone single circuit, midget 360 0008 00

J102 | Cable CONNECTCR: Std octal socket 220 1850 00

J201 | Microphone CONNECTCR: 2 female contacts; wall mtg 365 1004 00

J202 | Modulator CONNECTOR: Std octal socket 220 1850 00 -

J203 | Sidetone power CONNECTOR: Std octal socket 220 1850 00

J301 | Antenna Connector CONNECTOR:

K301 | Carrier control RELAY: Circuit controlj contacts 970 1014 00
1A1Bl1A and 243 48 v coil

L101 | Osc, plate choke COIL: RF choke; 4 pi; duo~lat wound; 240 2100 00
245 mh +20%; o125 amp

L103 | Buffer plate choke COIL: RF choke; 500 uh #10%; 4 pi; 240 0042 00
universal wound

L104 | 1st Mult. Tuning COIL: LF; 38T #28 wire 503 2896 002

L105 | 2nd Mult, Tuning COIL: MF; 17.3T #28 wire 503 2895 002

L106 2nd Mult, Plate choke COIL: RF choke; 2 pi; duo-lat wound; 240 6000 00
208 uh
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PARTS LIST

| COLLINS

ITEM |CIRCUIT FUNCTION DESCRIPTION | PART NUMBER
L107 | 3rd Mult, tuning COIL: HF 7,.6T #28 wire 503 2835 001
L1108 |3rd Mult, tuning COIL: LF; 38T #28 wire 503 2896 002
L109 |PA grid choke COIL: RF chokej 4 pi; duo-lat wound; 240 2100 00
2.5 mh +20%; 125 amp
L110 |3rd mult, tuning COIL: 23T #26 wire 503 4512 00
L111 |1st Mult Plate Choke COIL:
L112 | 3rd Mult Plate Choke COIL:
L201 |Sidetone input filter | COIL: RF choke; 500 uh #10%; 4 pi; 240 0042 00
choke universal wound
L202 |Sidetone output COIL: RF choke; 500 uh +10%; 4 pi; 240 0042 00
filter choke universal wound
L203 |Sidetone audio input | COIL: RF choke; 500 uh #10%; 4 pi 240 0042 00
r-f choke universal wound
1204 |Audio r-f filter COIL: RF choke; 500 uh $10%; 4 pi; 240 0042 00
choke ' universal wound
L205 COIL: RF chokej 500 uh +10%3 4 pi; 240 0042 00
universal wound
1206 COIL: RF choke; 500 uh +10%; 4 pi; 240 0042 00
universal wound '
L301, |LV filter | REACTOR, FILTER: 11 hy +15% 668 0012 00
L302
L303 |HV filter REACTOR, FILTER: 5 hy +15% 668 0013 00
L401 |PA plate tuning COIL: LF tank; 20T #14 wire 503 2892 002
L402 |PA plate tuning (28 mc)} COIL: HF tank; 5T silver pl copper 503 2831 001
tubing
L403 |PA plate choke COIL: RF choke; 5 pi; duo=lat woundj 240 2700 00
L4004  |Network coil COIL:
M301 |Mult. -purpose METER: O=5 ma DC; 50 scale div; marked 458 0110 00
0-250, 0-500, 0~1000
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PARTS LIST

COLLINS
}TEM CIRCUIT FUNCTICN DESCRIPTICN PART NUMBER_
M302 | PA plate METER: 0=500 me¢ DC; 50 scale div, 450 1500 00
P101 | osc. power CONNECTOR: 4 prong plug; part of oseil- 503 2868 002
lator filter assem
P201 | Microphone CONNECTOR: 2 prong plug 369 1005 00
P301 | Modulator power CONNECTCR: Std 8 term octal plug 369 1009 00
P302 | RF circuits power CONNECTCR: Std 8 term octal plug 369 1009 00
P303 | Sidetone power CONNECTCR: Std 8 term octal plug 369 1009 00
R101 Not used
R102 | Buffer grid RESISTOR: 22,000 ohm +10%; 1/2 w 745 1142 00
R103 | Buffer cathode RESISTOR: 560 ohm +10%; 1/2 w 745 1076 00
R104 |{ Buffer screen RESISTOR: .33 megohm +10%; 1/2 w 745 1191 00
R105 | V101, V102, V103 grid | RESISTCR: ,10 megohm +10%; 1/2 w 745 1170 00
R106 | 1st mult, grid RESISTOR: ,10 megohm +10%; 1/2 w 745 1170 00
R107 | 1st mult. cathode RESISTCR: 820 ohm +10%; 1/2 w 745 1083 00
R108 | 1st mult, screen RESISTCR: 22,000 +10%; 1/2 w 745 1142 00
R109 |1st mult,. plate RESISTCR: 1000 ohm +10%; 1 w 745 3086 00
decoupling
R110 |2nd mult, grid RESISTOR: .10 megohm +10%; 1/2 w 745 1170 00
R111 |2nd mult. screen RESISTOR: 10,000 ohm +10%; 1/2 w
R112 | 2nd mult. plate RESISTCR: 1000 ohm, +10%; 1 w 745 3086 00
decoupling
R113 | 3rd mult, grid RESISTOR: .10 megohm +10%; 1/2 w 745 1170 00
R114 | 3rd mult, screen RESISTCR: 10,000 ohm +10%; 1/2 w 745 1142 00
R115, | 3rd mult. plate RESISTOR: 470 ohm #10%; 1 w 745 3072 00
R116 |decoupling
R117 |3rd mult, grid RESISTOR: 10 ohm +10%; 1/2 w 745 1002 00
stabilizer
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PARTS LIST

o COLLINS
ITEM | CIRCUIT FUNCTICN DESCRIPTION PART NUMBER
R118 | 2nd mult, cathode RESISTCR: 1500 ohm #10%; 1/2 w ‘745 1093 00
R119 | PA grid meter shunt RESISTOR: 642 ohm +5%; 1/2 w 707 0104 00
R120 |PA grid RESISTCR: 3300 ohm +10%; 1 w 745 3107 00
R121 | 3rd mult, grid RESISTCR: <22 megohm +10%; 1/2 w 745 1184 00
voltage divider
R122 | 3rd mult, grid return | RESISTOR: 680 ohm +10%; 2 w
R123 | PA screen stabilizer RESISTOR: 47 ohm +10%; 1 w 745 3030 00
R125 | Dial light dropping RESIST;)R: 2 ohm +10%; 2 w 710 1070 00
R201 | Audio input r-f filter| RESISTOR: 4700 ohm +10%; 1/2 w 745 1114 00
R202 | V201 grid RESISTCOR: 1.0 megohm +10%; 1/2 w 745 1212 00
R203 RESISTOR: Not used,
R204 | V201 cathode RESISTOR: 4700 ohm +10%; 1/2 w 745 1114 00
R205 | Audio gain control RESISTCR: .5 megohm +20%; 1/2 w 376 3027 00
R206, | V201 plate RESISTCR: .47 megohm +10%; 1/2 w 745 1198 00
R207
Rzos, V201 plate decoupling | RESISTCR: 47,000 ohm +10%, 1/2 w 745 1156 00
R209
R210 V202 grid RESISTCR: ,47 megohm +10%; 1/2 w- 745 1198 00
R211 |V202 cathode RESISTCR: 560 ohm +10%; 1/2 ¢ 745 1076 00
R212 |Sidetone plate RESISTOR: 22,000 ohm +10%; 1/ w 745 1142 00
R213 |Sidetone plate RESISTCR: 22,000 ohm $10%; 1/8 w 745 1142 00
R214 |Sidetone grid RESISTCR: 4700 ohm +10%; 1/2 w 745 1114 00
R215 [Sidetone grid RESISTCR: 10,000 ohm +10%; 1/2 w 745 1128 00
R216 |Audio decoupling RESISTOR: 2200 ohm +10%; 1 w 745 3100 00
R217 |Sidetone pitch control | RESISTOR: 5 megohm +20%; 1/2 w 376 3027 00
R301“ V105 screen dropping | RESISTOR: 12,000 ohm +5%; 25 w 710 0366 00
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COLLINS
ITEM CIRCUIT FUNCTION DESCRIPTIN PART NUMBER
R302 RESISTCR: Not used
R303 |Load stabilizing RESISTOR: 7500 ohm +10%; 25 w size 710 0069 00
R304 |V105 screen bleeder RESISTCR: 25,000 ohm +10%; 25 w size 710 3254 20
R305 |Mod, bias control RESIST(R: 1000 ohm pot 377 0007 00
R306 |Bias bleeder RESISTOR: 750 ohm #5%; 10 w 710 1750 10
R307 |LV bleeder RESISTOR: 0,10 megohm +5%; 2 w 745 5169 00
R308 |LV meter shunt RESISTOR: 25 chm +5%; 1/2 w 701 0001 00
R309 |Relay voltage divider | RESISTOR: 5000 ohm +10%; 10 w 710 1542 00
R310 |Relay voltage divider | RESISTOR: 7500 ohm $10%; 10 w 710 0033 00
R311 |LV bleeder RESISTOR: 0,10 megohm +5%; 2 w 745 5169 00
R312 |HV meter shunt RESISTOR: 25 ohm +5%; 1/2 w 701 0001 00
R313, |HV bleeder RESISTCR: 0,10 megohm +5%3 2 w 745 5169 00
R314
R315 |Mod. shunt meter RESISTCR: Wire wound; o51 ohm +5%; 1/2 w | 707 0026 00
R316, |HV bleeder RESISTOR: 0,10 megohm +5%; 2 w 745 5169 00
R317
R318 |Mod, ind, shunt RESISTCR: 25 ohm #5%; 1/2 w 701 0001 00
R319 : RESISTCR: 2000 ohm +10%; 10 w 710 1242 00
R320 |Series Tuning RESISTCR: 15 ohms
R321 |[Series Tuning RESISTCR: 15 ohms
S101 |[Band change switch SWITCH: 8 pole, 5 pos, 4 sect; non- 503 2923 004
‘shorting '
S101A SWITCH: Part of S101
S101B SWITCH: Part of S101
S101C SWITCH: Part of S101
S101D SWITCH: Part of S101
S101E SWITCH: Part of S101
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COLLINS

ITEM CIRCUIT FUNCTION DESCRIPTICN PART NUMBER

S101F SWITCH: Part of S101

S101G SWITCH: Part of S101

S101H SWITCH: Part of S101

S301 | Cabinet 1id interlock | SWITCH: SP normally open snap #witch 260 0010 00

5302 | Emission selector SWITCH: Band change; 8 pole; 3 pos, 3 259 0264 00
sect; non-shorting

53024 w‘SWITCH: Part of 5302

S302B SWITCH: Part of S302

S302C SWITCH: Part of S302

S302D SWITCH: Part of S302

S302E SWITCH: Part of S302

S302F

53026

S302H

S303 } High voltage switch SWITCH: SPST toggle; 25 amp 266 1040 00

S304 | Low voltage switch 1 SWITCH: SPST toggle; 25 amp 266 1040 00

S305 | 600-700 v selector | SWITCH: DPDT toggle; 1 amp 250 v, 3 amp 266 0002 00
125 v

5306 | Meter selector SWITCH: Band éhange; 2 pole, 5 pos, 1 259 0045 00

1 sect; non-shorting

83064 | SWITCH: Part of S306

S306B _

S401 | PA plate circuit } SWITCH: Band change; 2 pole, 5 pos, 1 259 0043 00
sect; shorting

S401A SWITCH: Part of S401

S401B | SWITCH: Part of S401

S402 | Antenna loading | SWITCH: Band change;

T201 | Modulator input TRANSFORMER: Driver; pri: 12,000 ohm, 667 0011 00
sec: 5300 ohm CT, freq resp 300=3500
cps +3 db

T202 | Modulation TRANSFCRMER: Mod; pri: 7000 ohm CT, 667 0010 00
100 ma DC max, bal; sec: 500/3750_ ohm,
200 ma IC, unbal; freq, resp 300-3500
-eps +3 dbj 60 w

6-10 14220-3



PARTS LIST
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ITEM CIRCUIT FUNCTION DESCRIPTICN “PART NUMBER
T301 | Low voltage ' TRANSFORMER: Power; pri: 115 v, sec #l: | 662 0009 00
= ; 850 v CT; sec #2: 5 v, 4 amp; sec #33
i 5 v, 4 amp; sec #4; 6.3 v, 9 emp 50/60
- om
T302 | High voltage TRANSFORMER: Power; 50/60 cps; pri: 662 0014 00
115 v; sec: 1100 v CT, w/pri leads #1
; and #2 on 115 v, sec leads #, and #6
+  should be 1370 v rms
V101 | Buffer amp, TUBE: Type 6AK6; power amp pentode; 254 0632 00
miniature
V102 | 1st multiplier TUBE: Type 6AG7; video power amp pentode | 254 0120 00
V103 | 2nd multiplier TUBE: Type 7C5; beam power amp; octalox 254 0217 00
V104 | 3rd Mulﬁiplier TUBE: Type 7C5; beam power amp; octalox 254 0217 00
V105 | Power amplifier TUBE: Type RK=4D32; tetrode 256 0078 00
V201 | 1st and 2nd audio TUBE: Type 6SLIGT; twin-triode amp 254 0187 00
V202 | Audio driver TUBE: Type 6SN7GT; twin-tricde amp 254 0188 00
V203 | Modulator TUBE: Type 8073 transmitting beam power 254 0391 00
amp '
V204 | Modulator TUBEs Type 807; transmitting beam 254 0391 00
power amp )
V205 | Sidetone oscillator TUBE: Type 6SL7GT; twin=triode amp 254 0187 00
V301 | Low voltage rectifier | TUBE: Type 524; full wave hi-vac rect 254 0110 OQ
V302, | High voltage rectifier| TUBE: Type 5R4GY; full=wave hi=-vac rect | 254 0099 0O
V303 :
V304 | Bias voltage regulator| TUBE: Type OA43/VR=75; voltage regulator 257 0008 00
VBOg Screen voltage limiter| TUBE: Type 0A2; voltage limiter % 257 0052 00
V30 :
X101 | Socket for V101 SOCKET, TUBE: Miniature shielded 1 220 1003 00
!
Shield for V101l SHIELD, TUBE: Minature tall £ 141 0002 00
g .
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! COLLINS
- ITEM CIRCUIT FUNCTION DESCRIPTION PART NUMBER
X102, | Socket for V102, V205 | SCCKET, TUBE: Octal, bakelite 220 1850 00
X205 . o : ‘ :
X103, Socket for V103, V104 | SOCKET, TUBE: Loktal, bakelite 220 1002 00
X104
X105 | Socket for V105 SCCKET, TUBE: 7 prong ceramic w/clips 220 1014 00
X201, | Socket for V201, SCCKET, TUBE: Octal; bakelite 220 1850 00
X202 | V202
X203, Socket for V203, SCCKET, TUBE: 5 prong ceramic w/clips 220 5520 00
V204

X301 | Socket for V301 SCCKET, TUBE: Octal, bakelite 220 1850 00
X302, Socket for V302, SOCKET, TUBE: Octal ceramic w/clips 220 5810 00
X303 V303 and keyway
X304 | Socket for V304 SCOCKET, TUBE: Octal bakelite 220 1850 00
X305,| Socket for V305, - SOCKET, TUBE: Miniature, 7 term 220 1003 00
X306 | V306
X307 | Holder for F301 HOLDER, FUSE: Extractor post for /40 220 1002 00
X308 | Holder for F302 x 1=1/4" fuses
X309, Mtg for I301 MIG, PILOT LIGHT: Bracket for candelabra | 262 1320 00
X310 | Mtg for I302 base bulb

Jewel for I301 JEWEL: Pilot light, green faceted 262 2130 00

Jewel Tor 1302 JEWEL: Pilot light; red faceted 262 2110 00

The 70E-8A oscillator used in this equipment has been dehydrated and hermetically
sealed, If servicing is required it should be returned to the Collins Radio
Company . ’
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TELEVISION INTERFERENCE

1,1, GENERAL,

This booklet has been written to assist in the understanding of the
television interference problem and to present certain methods by which tele-
vision interference may be eliminated,

The problem of interference with reception of television signals has
become more important with the wide-spread installation of television re-
ceivers, These receivers are often used in secondary service areas vhere
the television signal is extremely weak and a satisfactory picture is impos-
sible with the presence of a very low-level interfering signal, A4s is the
case with broadcast receiver interference by the radio amateur, the diffi-
culty lies in many cases in the design of the receiving apparatus in the
form of inadequate selectivity, poor shielding, and insufficient pre-~selec-
tion., Notwithstanding the deficiencies which are usually present in re-
ceivers, Collins engineers have expended a great deal of effort in trying
to solve the problem of TVI,

It has been said that the interfering signal should be attenuated to
the extent that not over 50 microvolts signal is present in the vicinity of
a television receiver antenna located 100 feet away. The following methods
of eliminating TVI are presented for consideration realizing that as few as
one or a8 many as all the methods may be necessary to afford satisfactory
protections :

(a) Reduce spurious signals in the transmitter output.
(b) Filtering of transmitter output at the antenna terminal,
(¢) Shielding of transmitter,
(d) Filtering of television receiver antenna input,
1.1,1, DISCUSSION OF TVI ELIMINATION METHODS, -

(a) and (b)., The first step in the program to reduce television inter-
ference from the Model 32V was to redesign so as to reduce the spurious
signals in its output, In the 32Ve2 series itraps are used in the exciter
portions of the transmitter and an L section was added to the output network
to reduce the unwanted signals to a degree which will remedy some phases of
television interference, The L section in the final amplifier is particularly
well adapted to the reduction of harmonic output from the transmitter. Where
the receiver is located very close to the transmitting antenna, it may be
necessary to add an effective low-pass filter in series with the transmitter
output line, Since it is difficult to build an effective filter at high im-
pedance, 50 ohms was selected as a convenient value because the standard 50
ohm so0lid dielectric coaxial cable, RG-8/U is readily available,
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The idea of tearing into an otherwise perfectly functioning transmitter
and changing the class of operation or adding filter components is not very
well accepted by most amateurs, The reasonable alternative is a well
shielded, compact and highly effective external filter unit to be placed in
the antenna transmission line, To make the shielding of the filter unit
most effective and at the same time reduce the possibilities of complica-
tions, unbalanced output of the transmitter can be used with the result that
inexpensive coaxial line can be used to connect the transmitter to the filter
vnit, The outer conductor of the line and the case of the filter unit can
then be eusily grounded, The filter can be constructed to give 7C db atten-
uation to all frequencies above 44 me, See figure 1, The Collins Model
35C-1 Low Pass Filter can be connected directly to the output connector of a
Collins Model 32V-2 or to the 32V-1 by replacing the antenna post with a
coaxial fitting,

(c) Shiclding of the transmitter can be resorted to if it is determined
that direct harmonic rediation is taking place from a source other than the
antenna, An integzrasl part of any shielded transmitter should be suitable
circuits filtering each wire emenating from the transmitter cabimet, Such a
cabinet would be inherently air tight so in the larger traansmitters, a means
of forced air ventilation would likely be necessary, 4 completely shielded
and well filtered cabinet is available for the “¥. _series transmitters,

This cabinet does not include the 35C-1 low Fass Filter since it must be
external to the cabinet to avoid coupling and the purchaser of a cabinct
will likely have a 350-1 filter already in service.

(d) Filtering the tolevision receiver antenna input can be effective if
it is determined thet the television receciver design is susceptible to low
frequency ( %/ me and lower) transmitter outputs, 4 suitable high pass filter
can be purchased or constructed from plans presented in the principal amateus
publications,

1.2, DESCRIPTION AUD APPLICATION OF THE 35C-1 LOW PASS FILT'ER.

The Collins Modcl 35C-L Low Puss Filter is designed for television in-
terference elimination where the interference is of harmonic origin, Refer
to figure 2 and figure 3.
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Figure 2 35C-1 Filtcer Schematic
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Adequate shielding is assured by constructing the filter in a metal
tube 3-1/8" in diameter and 10-3/8" long and by the use of coaxial input and
and output fittings, The unit is provided with a pair of studs for con-
venient mounting in the ventilation slots on the rear of a model 32V trans-
mitter, 4 short section of RG-8/U coaxial cable is furnished to connect the
filter to the transmitter, The input and output impedances arc 52 ohms, The
output of the filter should be connected to an antenna tumer or to a transe
mission line having an impedance of 52 ohms appearing at its termination,
The filter must never be used without proper termination on the output end
since high voltages likely to be developed may possibly damage it. The
filter is not as effective if it is mismatched, The filter has very low in-
sertion loss and can be expected to attenuate all outputs highor than 54 me
at least 70 db. It is tentatively rated at 500 watts (properly terminated),

2.1, THE BALUN AND IMPEDANCE MATCHING LINE,

2.,1,1, GEYERAL, - Since the forcgoing discussion on TVI suggests the use of
an unbalanced transmitter output, a means of coupling to a balanced antenna
from the filter output is in order, The usual way is to construct an antenna
tuner and place it in the radiating system. 4 description, complete with
photographs and schematics, of a suitable antenna tuner is given in the 32V
instruction book, The coils shown are available at the Collins Radio Com-
pany and the other components are readily available at any radio supply house,
An antenna tuner is sometimes difficult to adjust for proper loading and low
loss, The system to be described here is a wide band, low loss, simple to
operate system which will couple an unbalanced source to a balanced load and
at the same time provide a means of matching the impedance of the source to
that of the load, The load chosen here is 300 ohms becausec of the present
popularity of the high grade transmission line commercially available at
that impedance value. This system actually consists of two sections, the
balun and the impedance matching tapered transmission line, Actually the
balun is constructed to realize a small amount of impedance matching in it-
self (52 to 100 ohms), Characteristics of the balun and impedance matching
line gre such that over a four to one frequency range a standing wave ratio
of less than 2-1 is possible, providing the system is terminated in 300 ohms
resistive, The efficiency of the system is wery good even beyond the
specified frequency limits,

Refer to figure 4 for a chart showing the resistance and reactance
characteristics of the system to be described.

2.1,2, THE BALUN, - The balun is thc familiar "Bazooka" described in the an-
tenna handbooks, with slight modifications, The balun will operate over a
frequency range of 4-1 satisfactorily, thercfore a frequency of 18,5 me is
chosen to construct the balun around since the 4-1 freguency ratio will allow
operation from 7,0 to 30,0 mec using this frequency. Sec figure 5, The first
four fect of the upper half of the balun (scction a.) is just an extension
of the 52 ohm line from thc transmittore The next eight feet (scction b.)

is made from RG-11/U coaxial line which has the cffect of raising the im-
pedance through the balun from 50 to 100 ohms, Section a, and Scction b, are
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connected together with an 83-1J coupling. The outer conductor of the
RG-11/U section connects to one of the 1" aluminum tubes, which comprise
section d., by means of a special adapter, Thc center conductor of the
RG-11/T scction connects to the other 1" aluminum tube by means of an insu-
latcd wire protruding from the side of the adapter. A section of RG-8/U

12 fect long is used for the detuning scetion of the balun (soction ca)e
The shield of this scetion is soldered to the shicld of the balun input
line four fect from whecre the RG-11/U cable connects. The center conductor
is not used, At the othor cnd, the detuning section courccts to the sccond
1" zluminum tubc by means of coaxial fittings and the special adapters The
two elements of the balun arc separated with 65" spacers,

2.1.,3, THE TAPERED LINE, - The purposc of the tapcred linc is to transform
the 100 ohm impedance of the output of the balun to 200 ohms, This could be
donc in a singie quarter wave section but much broader freyucncy character-
istics can be obtained by using scveral quarter wave scctions of smaller im-
pedance jumps in sorics, 45 in the case of the balun, the length for cach
quarter wave scction is calculated using a frequency that is the arithmetical
mean of the lowest and highest frequency chosen, in this cuse 71 30 - 18,5 ne
2
which rcsults in lengths of about 12 feet for our quartcr wave scctions, The
characteristic impcdance of the first scetion following the balun is calcu~
lated at 171 ohms, which is obtained by the use of two 1" aluminum tubes
spaced 11/16" apart, The impedance of the first scction can be transformed
to 300 ohms by a quarter wave line constructed of 12 foct of 1/2" tubing
spaced 1,15" apart. The spacings mentioned are from the outside surfaces of
the tubces and not from the center lines, &4ny tyne of 300 ohm resigtive lozd
can be attached to the ond of the 1/4" line. The October, 1947 "Proccodings'
of the IRE page 1153 contains information on this syctem which mey be of in-
teresta

Relele ASSEMBLING THE BALUN AND TAPERED LINE, - Collins Radio Company is manu-
facturing a kit of parts from which a balun and tapcred line can be con-
structed, This kit can bc easily assemblcd using the ordinary tools found in
the tool boz. A&sscmbling the system consists of atteching the adapters onto
the end of the 1" aluminum pipe, placing and fastcning the various sprcadors,
and cornecting the scctions of the system togothor, The adapters arc inserted
into the cnd of the 1" pipes (one in each pine) and fastened with the 1/2"
8-32 screws provided, Each scction of transmission line should bc cquipped
with cprcadcrs eqgially spaced within the scction., After the various scctions
have becen assemblod, they can be attached together using the screws and con-
nectors furnishcd. See figure 5, VWaen using thce system, conncct the balun,
with its attached 20 feot of RG-8/U, directly to tho transmitter or to the
output of a 35C-1 Low Pass Filter. &nv bouds in thoe systom should be gradual
and the spacings between the two conducters must be maintained,
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315E-1 BALUN TRANSFORMER

DESCRIPTION PART NAIE PART KU:BIR QUANITY

7 to 30 mc Balun 3158-1 Kit 520 4704 00 1
Balun Cable Assenbly 504 4520 002 1
No. 3 Cable Assembly 504 4526 002 1
Support Plate 504 4525 002 1
Left Bracket 504 4522 002 1
Right Bracket 504 4523 002 1
1 inch Tubing 504 4527 002 2
1/4 inch Tubing 504 4521 002 2
No, 1 cable Spacer 504 4517 001 17
Nos 2 Spacer 504 4518 001 2
No. 3 Spacer 504 451% 001 8
Receptacle, single Connector 357 2005 00 2

female contact
Solder Lug 304 0017 00 1l
8-32 x 1-3/4 Screw 343 0319 00 8
8-32 hex Nut 313 0054 00 16
No., 8 flat Washer 313 0058 00 8
No. 14 bus Wire 421 1420 00 0.2 £t
6-32 x 1-1/8 PBH Screw 343 0337 Q0 17
6-32 hex Mut 313 0053 00 34
Double ended female Connector 357 9062 00 1

adapter
4=40 x 1/4 PBH Serew 343 0133 00 2
No. 4 shakeproof Washer 373 8010 00 2
4=40  hex Nut 313 0043 00 2
4~/0 x 5/16 PBH Screw 343 0286 00 )
No. 4 shakeproof Washer 373 7010 00 8
=40 hex Nut 313 0051 Q0 8
No. 1 Cable Asserbly 504, 4528 003 1
No, 2 Cable Assembly 504 4524 002 1

15867-1




i S — —_ — — 1
) ’—_ Cizz 3RD MULTIPLIE I R €140 o an32 4_‘ ,,C401 OUTPUT NETWORK)
L " AP L
| 100 0o | vios I ' w00 ragg 1] |
—— N Rlgi 54018
s SIOIF 1 - pis I 2 |
C150 _g o 3 ‘
3 x|/ /
T s-50| 7 3 | l
IR °§)
Os ™ N o~ = I
° 7~ 13 o‘;g Claa |
= ©| |~ gil i % l
3 Yoo [cial 500 2N~ -
&l ol oo w4y = Ky /FINALI
o L5 57| 5 pipd | 2 A TUNING
S wr | -1 4
<= FINAL AMPLIFIER iml B[
=19 K l
A 2 3 2
ity - P © |
i o4 e T L
O ) SR 8ls
of I
- 31 1312 .
KEY _{|. x NIN BAND 5 l 1] GND. £ 309
z | 256-32Mc ol °
1 BAND 4 a il
i | 1s.2- ANT, J 30!
20 0 0000 0| ez 307 g l
12.8-16 MC \'Ixaos Py — I FINAL
DD 000 @ @] aos 30 @ rate
64-8MC 4] M302
BAND | L 3 REAR TERMINAL  +  0-500
L 3.2-4 MC ) jui STRIPS
"\ RECEIVER DISABLING
SCREEN _VOLTAGE  LIMITER v < M CIRCUIT
3 |
N —10r— } FUSH- TO-TALK
o JX 3 H— SWITCH
S @H—= For
“1 T & REMOTE | 115 vOLT AC
3 j RELAY FOR
03 REMOTE RELAY
Q)
if ©
S5
= CONNECTIONS SHOWN
s OD FOR NORMAL
ooy 0} OPERATION
4 & 2
E3Nl /r'@-j
(D
> Py
-75V 100M 100M +
R309 -| R3O = R3IS R34 CONNECT AS SHOWN BELOW FOR
P A USE AS AF AND RF. DRIVER FOR
7500 L302 130! ~ng HIGHER POWERED TRANSMITTER,
R307 mEQ C303
Raos | v i Sy
sl ul< 25 ' sy Sl 8MF
2:.§ 3 R3I1 ST OT~ o c30s
=S |2 100M ‘ 3 !
2
MOOTT I8 : 3 25 MF
8! o HV RECTIFIER ) (63 500N
Y |BiIAS REGULATOR AUDIO OUTPUT
5 olo | - = @A 60 WATTS
I QfR 5R4GY 5R4GY
T V302 vao3 Or._ CONNECTION TO
-4
¢ @ SUPPLY UNMODUL ATED
d d ® HIGH VOLTAGE TO
YELLOW L_ vios
=== T302
” "o 2 / Er_—_—]BLACK E314
= ol £ R320 /5
6.3V > L (8H——> CW SIDETONE
P SR321 /5
INTERLOCK $305 H——» REC. MUTING
S$-301 j TUNE |
o
F30l F302 OPERATE
Lv. ° 3AMP 5AMP
SWITCH g
5304 ( - 115V, AC

ic Diagram



— —_— — —_ BAND SWITCH— ——— ~— ——— —— —_—— - —
r j f N

PUFEER — |7 7 TCio7 ST MULTPER | ————-_—éﬂi_—ﬁo_mﬁﬁlﬁiq— T |7 ciz2 3RD MULTIPLIER |
In 7C5 .

6AGT In
i B
%‘ 100 | 100
4 —
p
3
3 ]
i } ITd
X RAY 1 14 g
.o CI33=  .OMF 208
01l MF RI21
o REFER TO SIOIF 220m
. .,
X REFER TO si0B REFER TO SI0ID W o
0l cHa-22 cl23~20 Cl34—5-50 R o |
o§:¥ ClI5— 22 Cl24-22 CI136 —5-50 %
zES €137 /20 3
xFo Cll6—5-50 Cl125-5-50 C139-5-50 (o)
Cl17 - 180 Cl128~/50 C 14 50t~ ~75V. 20 SI0IG |
CliB-5-50 Ci27-5-50 CI46;20 7
Cl47-8-30 KEY " « B2,
| cin X
T 0iMF ]
= RF EXCITER J'OZ[O Y50 6 0 0o
K301
£33 L1 F P02[0 @ @ @ @ ©® O®
‘! r.l *J; -
12 12 1 3 Ly 7 B Je 10 "
>
3 +240V. FROM RELAY
PH « KEY -
S302F 53026 S302H N . S302A 53028 s302C $3020 [ s302E X
O, 5 O3 Os s s O, (13: § E3N
)2 [eF] Q2 CAL-02 02 2 02 oﬁl @ ::8
= 9
q -J7 d 7 [ 7 / NS
cCW-7 i
|| L R (L Ll /R Y Y
S OH.Y.SWITCH
i $303 MOD.
ouTt
Ty
-75v
R3oo | Rao =
5000 7500 L302 130
PoQe307 . R307
o
S S R3oe |
W a 0 P WW 100M 9.9 o
o 23 INEIRKL iy 8Ly
hR €3 3 R311 RE Q7+
< $S|% 100M :
1 - J MOD$ <
= Z|% Zl2l < BIAS §
4lg S el ., a LV RECTIFIER
x|d 15109 « v T
ATOR o ¢ Sla ol > 318 @ N
o o o el x . >| T
51 @ N 81312 8§ W
1202 — + 31212 3 o a
xe—1@| |@
RED @ |©
WHITE_@ G
RED YO G
4 4
BROWN J INTERLOCK
It -
I} 0} @—-—“. 5-301 0/00
2 2
1 LV.
/ 1 SWITCH
L] 5304
| _

Figure 5-8 Model 32V-2 Complete Schematic Disgram

B



BAND SWITCH—

ERAMPLIFIER |7~ cior _ 1sT muLTP[lER | Ciz2 3RD MULTIPLIER | | |~
4 6AGT H—
100 V’%[ 100
== SI01D
= s
" =3
= .
av
L p 3 x
N 85: ,.\85 3y Si N
3, | 9°%xg 4 §
b c»ﬁe e
= 1€
= .omF )
P S
-
i REFER TO.SIOIF
X REFERTO siamB REFER TO $I0ID Y
< —5— 1
0l CHa=22 cl23-20 e 62
SEY  cus-22 Cr24-22 €39 T
C2 3 C116—5-50 Cl125-5-50 Ci39-5-50
CH7T-/80 Ci28-/50 Cl45-=0/MF -75V. 20
Clig-5-50 c127-5-50 = 7
i47-8-50 cla6—20 KEY o
| Cit
T .o/MF
= RF EXCITER w02O O 006 & e
K30l P302
£313 o L! PO 9D :
> o re
12! 18] 3 L lel”7 p o /0 "
>
;} +240V. FROM RELAY
oH < KEY
s302F 53026 S302H N 5302A | s3028 [ s3o2c $3020 [ S302€ X
Oy s O; Os s s Oy 5: § E
02 02 02 CAL-02 [oX] 2 [e24 oqz/fl .4 =:g
= @ J
7 4 7 7 7 7 7 d Q |
cwW7 7 ]
Ly || L £ —_ (L Ll . T
o H.V. SWITCH
_T_ 5303 MOD.
= ouT
T
7y
-75v
1309 R310 X
I s 5000 73‘53 L302
1> e %0 Pe 307 T R
) @ 0 @0 © @ ® |8 9] R308 |
= 100M
w = 0 w T W Pl | W a
’ - = __—W al 2 o nl|= 25 3 <
) @ (? @ ® @r @ ?J e 2:.§ 3 R3II aT= C
1 2. 2lel3 MoDER | & room
TowlQ L BIAS a LV RECT!
— wf< glElol @ Y |BIAS REGULATOR
MODUL ATOR %3 Sl1318 < 2| > s
BLUE o|o L > a|% | a gz
o) © o el x| o >
5| & X JHEE iF:
T . + 313183 o a
xe—@| [@
RED. Q| |C
TWHITEL G| | @
RED 13 G ;
4
BROWN ! INTERLOCK
LO® 4 S-30!
2 2= - LA
D | Ob— SWITC
el I ek $30
B |




- —_ — —_ — —_— —— TUNING —_ _— — I — -
(. 70E-8 OSCILLATOR - (;_007_—_11 [ 7T BUFFER cior ST MULTIP [IER
| 6sJ7 {¢ | | ‘0%—
Vool _
} coes e } ,
2 gAY S fe 7
N |3 0 Y] ml
I AL 100 ] 8. s ol ! |
=10 5%, 1o 3 X9 83 oo S
|87 | gfsBsare 397 2R o —9¢7¢ S )
- - | h -
l 8 (8] ~ g S o o }b‘%ﬁ\ S LS N’ s © 3 Li?)
|5 ¥ oL o 2 SMH e RN o3 2%y
2]3 M1 O 'i Y| |a¥a T [z
I ES V=3 | 1= d N
| o8 ST Tt
‘ 0 — | |
ey Ep R
% THE VALUE OF CAPACITOR C002 IS CHOSEN TO FULFILL | X Rerer 1o o0
THE REQUIREMENTS OF THE INDIVIDUAL OCILLATOR | S,
ol -
| 9§;§ cns—z2
NOTE: M=1000 | TFo Cli6 = 5-50
NOTE: UNLESS OTHERWISE INDICATED, ALL | CHT =750
RESISTANCE VALUES ARE IN OHMS,CAPACITANCE Jiol CliB=5-50
VALUES ARE IN MICROMICROFARADS, AND IN- ! C147-38-30
DUCTANCE VALUES ARE IN MICROHENRIES.  KEY ﬂ% T
. | L OIMF
NOTE: ALL TAP SWITCHES ARE SHOWN IN
EXTREME COUNTERCLOCKWISE POSITION. ! =
e o — e — — -
METER
}\ S$306A
PN {
AN b
; &
LLv. .
2.HX o
3.FINAL GRID ! PH
4.MOD. IND. | g S302F 33026 | 5302H ~o
5.MOD. PLATE > wg
| 6} M3 253 0z ocz/ﬁx 0z CAL-02
- o< /
k * F’gin / // cw//’
N S3068 9 L n
\\ y 0 H.v.SWiTCH_
o j_ $303 MC
s oL
.©-
5O L
—
M CW SIDETONE OSCILLATOR 1
| R212, . 22M .
c208,, R213 . L20! | Iy
I t W T
OIMF| 22M coia 500 |
| Y 8 vel | R deao =4 |
l 052883 | T \Jomr L202 |
| Eaé) A L5 500 ] | L L reTe307
| s 2 3 R215 T B Pa03(0) @ © © ® ® C 2
Tsx X - L203 — — — ]_hi_____
-Q @ 7 8
N
} sPEECH @83 esLi6T L 500 J203l ONOBONO) ®
v205 - '—_}‘_j'—‘—_ﬂ
| AMPLIFIER 12]'2 c2i3 L204 = z|%
AND T Z
IST AND 2ND| H A
' MODULATOR AMPLIFIER |47 =47 cao0s DRIVER BLUE %l N
miw Q =
I OIMF w q‘ o
5,03 8SN7 2 T202
© ~4 2 5 @
| 83:9 oz X a
ax<Te T
| RED z z
N \,ﬁ_/ FWHITE
I 335- 33: ¢ |3 0% X = | |
l 3 g:ggg':sg:: gi;§§:_§ =% o RED |3 | G—ro
N SoT a3y @
{ © BROWN l——'—‘@ Or-
_L l_ H\ X R216 V204 CAP
| = lauoo cam G2l .SME = 0| | OFr—
2200 ®
| 6
| o) |o——
L —

Figur



	32V-2-_08-49_-Sec1 c20020202 [12].pdf
	32V-2-_08-49_-Sec2 c20020202 [7].pdf
	32V-2-_08-49_-Sec3_4 c20020202 [13].pdf
	32V-2-_08-49_-Sec5 c20020202 [18].pdf
	32V-2-_08-49_-Sec6 c20020202 [12].pdf
	32V-2-_08-49_-Sec7 c20020202 [16].pdf

