TR A R b

P Y T
o - w&”{%}%@“ﬁ - Wm%

Va e R e S eE S : = St o s oy

. o o e - .

. M%@ - - - vg\mﬂw%%ﬂu

.. - - . - - = .

. w/”;@‘jﬁfvﬁ%% - o - - -

ey s i RN s i A & 7 2

D - = - - -

. - .

=

G A . i

SMTE i S " s S

ey e e : o X I i e

e = : : : e S ey

Tainaae S S e
e - o Soenn s e

o 7 v %,CM%“W%%?

- e : e i

e

o

s Lo A
S

T

e

SN i
T

-
Yty




L g ey 7252 'y _

'C.OE.MNS AMATEUR §€§§5'§?§ﬁ?§?§’? i@%ﬁs&%ﬁi?ﬂ&ﬁ

The Collins Amaleur equipment described hereln is sold under the following goarantes:

Collins agrees io repair or replace, without charge, any equipment, parts, or accessories which are
defective as to design, workmanship, or malerizls, and which are retursed o Collins at its {actory, trans-
s poriation prepaid, provided:

{a} Buyer has completed and returned to Colling promptly isilowing bis purchase the Registration Card
inciuded in the Instruction Book furnished with the eguipment,

(b} Motice of the claimed defect is given Collins within 26 days from the date of purchase and gonds ars
returned in accordance with Collins' instructions,

{c}) Egquipment, accessories, tubes, and batteries not mamfactured by Collins or from Collins' designs
are subject to only such adjustmenis as Collins may obinin irom the supplier thereof.

id) Mo eguipment or accessory shall be deemed to be defective i, due to exposure or excessive
moisture o the atmosphere or otherwise after delivery, it shall fail tu operate in 3 normal and
Droper ImManner.

(e} Any failure due to use of equipment in excess of that comemplated in normal amateur operations
shall not be desmed a defect within the meaning of these provisions,

The guarantee of these paragraphs is void if egquipment is altered or repeired by others thasn Collins or
" iis authorized service cenler.

Mo other warranties, expressed or implied, shall be applicesle to said equipment, and the {oregoing
. shall constitute the Buyer's sole right and remedy under the agreements contained in these paragraphs. In no
cevent shail Collins have any lisbility for copsequentlal damages, or for loss, damage or expense directly or
' indirectly arising from the use of the products, or any inability fo use them sither separately or in combination
with other equipment or materials or from any other cause.

g Ii is necessary thal the business reply card included hevewith be fled out and toailed io the
IMPORTANT! Company promptly in order for this guaraniee 1o be affsctive,

HOW 1O RETURN MATERIAL OR EQUIPMENT if, for any reason, you should wish to return

* material or equipment , whether wnder the
. guaranies or otherwise, you should notity us, giving full particulars inciuding the details Hated helow, insofar as
applicable. If the item is thought to be dafactive, such notice must give full information as to paiure of defoct
©cand identification {including part number if possible } of pari gonsidered defective, (With respect lo tubes we
~suggest that your adjustments can be speeded up if you give notice of defant directly to the tube manufacturer. )
;. Upon receipt of sueh notice, Colling willpromptly advise you respeciing the return. Fallure io secure our advice
U Uprior to the forwarding of the goods or {ailureto provide fullparticulars may caunss unnecessary delay in handling
of your returned merchandise.

. ADDRESS: INFORMATION NEEDED:
Coilins Radio Company {4} Type number, name, andserizlnurober of sguipment
Srnies Service Department {B) Dafte of delivery of equipment
Cedar Rapids, lowa {0} Date placed in service

{3} Mumber of hours of service

{E} Mature of trouble

{F) Cause of trouble if known

{G) Part number (5 or 10 digit number) and name of part
thought 0 be cauging trouble

{H} Tem or symbol number of same obtained from parts
1ist or schematic

{1} Colling’ number { and nare ) of unit sub-assemblies
involved in trouble

{7} Bemarks

HOW TO ORDER REPLACEMENT PARTS When ordering replacement parfs, you should direct

your order as indicated below and furnishihe following
information insofar as applicable. To enable us to give you belter replacement service, pleasebe surelo give us
compleie information.

ADDRESS: INFORMATION NEEDED:
Collins Radio Company {A) Quantity reguired
Saies Service Depariment 4B} Collins” part pumber 9 or 10 diglt sumber) and de-
Cedar Hapids, Iowa scription
{C} Iem or symbol wamber obiained from parts st or
Schematic

{3} Collins® type number, pame, and serial number of
principal sguipmani
{£} Unit sub-assembly number fwhers applicable)




ADDEINDA 32V-3

R

in the
eribed The schematic diagrams of transmitters with serial numbers 561 and above
should show the jumper removed and a coil, L-1lhk, connected between contacts
and 5 of switch S101E. In addition, capacitor ClL6 should be removed from

:'ha gchematic. The part number of L- 11k is 505 G138 002,

In transmitters with serial numbers listed below, the VFO has been changed
a Model 70E-8B and a transformer to energize the filament of the VFO tube has
en mounted on the rear access plate. The filament of the VFO is now biased
gatlve 25 volts to eliminate pogsibility of hum modulation of the VFO.

908 962 99k
909 963 995
910 96k 996
91z 966 937
91k 967 995
916 968 599
917 970 10C0
919 971 1001
920 973 1002
925 975 100k
933 976 and all above
934 977

935 976

937 979

935 g32

okl 983

gL 98k

943 985

Olsk 987

945 958

950 989

955 990

956 991

95T e

959 993

G61
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GENERAL DESCRIPTION Section 1

SECTION 1

GENERAL DESCRIPTICH

1.1. GENERAL,

“1.1.1. This instruction book describes the installation, operation, and
‘maintenance of the Collins 32V-3 amateur transmitier.

The type 38V-3 transmitter is a small, compact, VPO controlled

fﬁ'featuring complete bandswitching and is capable of CW and phone
ration on all amateur bands between 3.5 and 29.7 megacycles., Final
te power inmput of 120 watts phone and up o 150 watts CW is possible.
2 shielding and filtering is employed to minimize possibility of
erference to other services. In fringe areas where television signals
‘ery weak, certain installations may experience interference. In this
event a low-pass f£iiter such as the Collins Model 35C-2 should be installed
nma lesd at the transmitter. TInstallation of a high-pass fiiter

ﬁefanteﬁk
ne’ television receiver antenna lead may prove helpful.

3 transmitter is designed for table mounting. The complete
/8" wide, 12-1/L" high and

“The 32V-
Openings are provided

,ﬁter is housed in a single cabinet 21-1
16" deep and welghs approximately 110 lbs.
e adequate ventilation for all heat producing elements.

Transmitter components are divided into the five units named below:

TOE-84 Oscillator
R-F Unit

Output Network
Speech Amplifier and Modulator

Power Supply

viring is independent of the cabinet, and the complete unit
moved from the cabinet for inspection or maintenance.

mplete coverage of the 80, 40, 20, 15, 11 and 10 meter bands Is
the 32V-3. Quick band-change on all stages is accomplished
_g!_ Tuning controls of the permeability tuned circults of
d 3rd multipliers are ganged with the oscillator. The final
; f;imﬁedance matching network with two separate controls

he front panel, one for tuning and one for loading.

.‘dﬁiy‘toggle switches control the low voltage and high
he switches asre so arranged that the high voltage




Section 1 GEWERAL DESCRIPTICHN

For convenience in applying high voltage, a push-to-talk switch assoceiated with
the microphone may be used instead of the EV toggle awiteh.

A meter selector switch on the front panel enables the operator %o
meter all important circuilts of the transmitter. This switch can be rotated
to five different pogitiong. Each position inserts a meter into the seleched
circuit to be metered. A separate meter reads FINAL AMPLIFIER plate cur-
rent only. The CW-CAL-PH switch is used to select the type of emission
degired and to calibrate the accuracy of the dial reading against & known
standard freguency. In the CW position, the modulator is disabled and the
master oscillator operates continmacusly with the HV switch on. In the "CALY
position a signal of strength suitable for zerc-beating with incoming signals
nay be heard in the associated receiver without operation of the final ampli-
fier. On phone position, the key is closed and the modulstor is operative.
Keying is accomplished by means of grid block keying of the buffer stages.
This keying 1s done on the buffer and first and second multiplier stages.

1.2. REFERENCE DATA.

Power Source: 15 volts ac 5@/60 cps single phase.

Power Input Reguirements: The maximum overall input power re- %
quirement is 500 watts at 90% power
factor.

PA Plate Power Input: The nominal rated power input of the 32V-3
is 120 watts on phone and 150 watts CW.

Audio Distortion: Audio distortion is less than 8% at 90% modu- |
lation with a 1000 cps input freguency.

Frequency Response: Within 2 db from 200-3000 cps.

1.3. TUBE COMPLEMENT.

Quantity Tube Type Function
1 6377 Oscillator
1 EAKE Buffer Amplifier
1 6AGT First Multiplier
1 TC5 Second Multiplier
1 705 Third Multiplier
1 ip3e RF Power Amplifier
1 6SLT Audio Amplifier
1 6SNT Audio Driver
2 8o7 Modulstors -~ -
1 5Zk4 LV Rectifier -~ -
2 SRLGY BV Rectifier = 0
1 VR-T5 Bias Regulator . .. -
2 QA2 Sereen Voltage Limiter

o

1-2 2326




THSTALLATION Bection 2

th BECTION 2

THETALIATION

Uﬁ?ﬁﬁgiﬁgc

A*ﬁmr removing the unit from the packing box, inspect the weit for
Gopd- BCTeWws or boiuﬁq Be certain all contrels, such as switches, diasls,

S In ﬁaﬁm of demeges, Tile ail claims prompbtly with the
a claim for damage is to be filed, the original
“a_klﬁg cage and mzter1a? mxs% e pregerved. To assure the clearing away of
11 packing or blocking mate s, remove the transmitter from ite cabinet.
en’ removing the transmitier, pﬁorw the rear of The chassis to prevent
reaking the interlock switch e right rear edge. (neck all tubses to

P

=i that they are fully in thelr sockeitg. See flgurs 2-1 for iube placement.

FLACING TRANSMITER,

The con”ol@ Type cabinet is designed %o be placed on the operating
ﬁbi@ along with the receliving eguipment. Aljow enough spacs alt the resr
For making the necesssry axternal connections and for replacement of fuses.
Provide sufficient clearance at the gides for full circulstion 0F air,

3. EXTERHAL QONNECTIONS.

Place the two powsr switchas in the off position before attempiing
4o make any exbternsl copnechtions. Thege connentiong are as follows:

7 AC Power Line
Microphene apd Xey

i Remots Relsy
§
LY

.1 Rediation System {

Recelver Disabling Circuli
) ERemohe Push-To-Talk

2.2.%1. POWER LIEE. ~ The 42¥-3 opezrates from a 115 volt, single phass,
-§%f50 cy¥cle povwer source. The maximum powar reguired from the line is 500
watts. Check the povwer line to sees That It meets These specificaiions.
Tosert the 115 volt plug into a convenient stendard oublet.

2.3.2., MICROPHONE AND XBY. - The microphons plug is inserted in the micro-
‘Phone Jack, J20L1, on the front of the iransmititer. Msaske sure the clamping
‘wring on the micropheope plug is tightly turned on the thread around the in-
“pub receptacle. Push-toetalk control connections are made to pin number 2
50 ground in the microphone plug if the microphone being used is eguipped
with & push-to-talk switch. When us 125 s microphons that does not have
such a gwiltch, the transmitier can still be conbrolled from a remote pogi-
tion by running a palr of leads from terminal 11 and 12 on the rear Ler-
minal strip {E308) to a switch box located st some point convenient to the
operator.

2327 2=1




Section 2 INSTALLATION

CAUTION

Do not get the microphone and push-to-talk connections reversed
when assembling the microphone plug as the relay wvoltage pre-
sent could damage certsin types of microphones.

2.3.3. RECEIVER DISABLING CIRCUIT. - Terminals 24 and 25 on a rear terminal
gtrip are connected to normelly cloged contacts on the carrier control relay
and are to be used for connections to the receiver disabling 01rcu1t Remove
the Jumper on the receiver terminals and connect to these two ‘terminals. The
recelver can then be made incperative when the push-to-talk switch is pressed,
or whenever the HV switch 1s operated.

2.3.4, REMOTE RELAY CONNECTIONS. - Terminals &, 9, 22 and 23 at the rear of
the terminal strip may be used for operating an antenna change-over relay,

or {when the 32V-3 is used as an exciter) they may bé used as a velay for
turning on the plate power of a power amplifier stage. I a 115 volt a-c type
relay is used, connect the leads Irom the relay coil to terminals 22 and 23.
In this manner, the relay coil will be energized thru contacts 8 and 9 of re-
lay K301 whenever the push-to-talik gwitch or HV switch is opersted. If a d-c
type of relay is used, remove the jumper from terminals 8 and 9 and use ter-
minals @ and 23 to control the operation of the remote relay through the con-
tacts of the transmitier relay.

CAUTION. - TPerminals on E-308 are not filtered for TVL.

CAUTION. - Do not use the RECEIVER DISABLING CIRCUIT AND
REMOTE RELAY CONNECTIONS for conducting large currents,
ag demage to the relay contacts may result.

CAUTION. - For safety reasons, remove the 115 volt plug
from the a-c pover outlet while making connections to the
rear terminal strip.

2.3.5. RADIATION SYSTEM. - The output network will match resistive loads of
26 to 200 chms on all bands. It will tune out inductive or capacitive reac-
tances normally encountered. The outpul network is unbalanced with respect

to ground and may be used to feed directly infto unbalanced systems. .. Connec-
tion to the antenna transmission line is made by means of - a UG« ElB 1. { Amphenol
82-61) 50 ohm coaxial connector. Do not end feed antennas’ whlch are”multaples
of 1/2 wave in length directly from the antenns terminals; rat
ternal antenna tuner. Refer to "The ARRL Antenna Handbook' o
antenna handbook for antenna constructional informati
tal shocks, attach a ground wire to the lower Tefu?han
net rear) bolt that holds on the largest rear ter

2.3.6. EXTERNAL ANTENNA TUNER. {Not Availablﬁ
mission lines, tuned or untuned, couple the transmi

ansmission

2.2
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INSTALLAT I0N

TELEVISION INTERFERENCE

.. The design of the 32V~3 transmitter is such that spuricus radiation
Hes been reduced to a low value, particularly on television frequencies,

_ The rf unlt is completely shielded in 2 metal box inside the main

.gabinet. Most cireuits passing through the cabinet are filtered for attenu~

~ation at television frequencies, These features minimize direat radiation
from the cabinet and external leads.

Spurious radiation from the antenna is atbenuated by careful design
of the rf circuits. In the power amplifier the use of a pi section Followsd
by a L section is effestive in reducing harmonics of the carrier frequency,
Use of a coaxlal transmission line from the transmitier to the transmiiting
antenna 1s reccmmended,

However, when a television receiver is operated within a few hundred
feet of a powerful transmitter, even though the transmitter does not radiste
an Interfering signal on ths TV channel, it is to be expected that interfor-
ence may be caused by lack of enough selectivity in the television reeeiver
input clreuit.

In such cases, ilmprove the receiver selectivity by installing a high
pass filter at the receiver antenna terminals, If a booster is used ai ths
television recelver, install the high pass fiiter at the antenna input termi-
nals of the booster and use very shor: leads betwsen the beoster oubput and
the television reeeiver input,

If the interferance persists and proves io ke high freguency harmonic
output of the transmitter, install a low pass filter as elesely to the trang-
mitter antenna connector as possible, The btransmitter cabinet is punched to
mount a Collins Type 350-2 low pass filter which has a lsast 70 db atienu—
ation to all outputs 54 megacycles or higher, :

The following publications contain information on the elimination of
television interference at the reseiver: The Radio Amateur’s Handbook pub-
lished by The American Radio Relay League, West Hartford, Connecticut; and
Television Interfersnce, published by Remington Rand Laboratory of Advansed
Research, South Norwalk, Comnecticut,
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THNSTATLLATION Section 72

1ine through a simple, tuned circuii. This arrangement will matceh a wide

range of impedances. It will also add further attenuation to harmonics

cousing TVI, providing it is completely shielded. Figure 2-3 illustrates

sn sntenna tuner that will function satisfactorily in this application.

© The impedance of the transmission line is matched by proper choice of

. .taps on the inductances L1 and L2. The coupling link is coupled ag tightly
a8 possible and all losding adjustments are made by means of the LCADIEG
.control on the 32V- 3. On the 15, 11, and 10 meter bands, the number of

“turns In the coupling coil should no+ exceed one turn; two turns may be

‘mecessary on the 20 meter band.

: 5. UNTUNED HIGH IMPEDANCE TRANSMISSION LINE. - If the line has a
ﬁavacterlsila impedance of 73 ohms or more, employ parallel tuning of the
tenna z0ils L1 and 12. For parailel tuning, close the jumper beiween
gnienns coils. Transmission line ta@s then should be set on Lhe sane
ns s the capscitor taps to start with, varied toward the center of the
5118 until proper loading is cobbained. In this bype of operation, low
wes of capacitance and high values of inductance for the operating
freguency generally are best. BSee illustration A., figure 23,

: UNTUNED LOW IMPEDANCE TRANVSMISSION LINES. - Transmission lines
ipg a characteristic impedance of lese than 50 ohms reguire series tun-
“5f the antenna coils. This is done by opening the jumper between the
‘s and moving the transmission line tap arms to the inside coil turns.
‘eapacltor taps should set ab the outside turms and veried toward the
de turns until proper leading is obtained. Higher values of tuning
mcity usually work out best in this type of operaticn. Bee itlustra-
2., flgure 2-3. ;

. VOLTACE FED TUNED LINES. - Transmission lines that have high
o tag@ points at the tuner should be connected and tuned according Lo
ified instructions in paragraph a. above. These lines should be cut
o oexact multiples of a quarter wave in length

4. CURRENT FED TUNED LINES, - Transmission lines having high cur-
“the tuner end should be connected and tuned according to instruc-
ren in paragraph b. above. These lines should also be cut to
miltiples of a guarter wave in length.

€., QUARTER WAVE MARCONI. - Series funing is indicated for guarter-
areoni antennas. In this type of operation, connect the antenna
reuit so that the two sections of the antenna coll and one-halfl
an'enna tuning capacitor are in series. To do this, place a ground-
g jumper:to the rotor of the antenna tuning capacitor, connect the
nia Lo one end of the antenna coil, connect one stator of the tuning
Or to the other end of the antenna coil and disconnect the other
ompletely. See illustration C., figure 2-3. In event r-T

2-3




Section @ THSTALLATION

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.

f. END FED BALF WAVE. - This tuner can be uged to tune this type of
antenna also. Employ paraliel tuning for this type of operation. Connect the
antenna to one end of the antenna coil, make & ground connection to the inside
turn of one of the antenna coils and close the jumper between the coils. The
tuning capacitor taps should be egually spaced from each end of the antenna
colls for proper tuning at the operating freguency. See illustration D.,
Tigure 2-3.

2.3.7. ANTENNA TUNER ADJUSTMENT. - After recognizing the high order of filter-
ing that it was necessary to incorporate in an amateur transmitter operating

in close proximity to television receivers, Colling engineers designed an out-
put network to be used in the 32V-3 which should offer s great deal of attenu-
ation to high order harmonics. In order to do this, it was necessary that an
additional "L" section filter be added to the existing pi section, This new
section contributes a great deal of filter action, but also offers some dis-
advantages. The first apparent difficulty noted ig +the apparent sharpness of
tuning on the high frequency bands, particularly 28 mc. It must be recognized . %ﬁ?mg
that this is inherent in any tuned filter where & high degree of gelectivity ' :
is needed, and the fact that it does tune so sharply indicates that it is
operating properly.

The pi section network was designed so that when used with the T section
a suitable range of impedances could be satisfactorily matched. The extrenme
cagesg were tabulated and the resulting volisges and currents were calculated.
These voltages and currents were of such a magnitude as to not exceed the ratings
of the components. However, when the customer connects The 32V-3 to an antenna
system, frequently the standing waves are of such a nature as to reflect suf-
ficient reactance so that the assigned endpoints of impedances are exceeded.
This may result in an excess current thru the loading capacitors and sub-
seguent failure.

However, when adequate precautions are taken, this problem can be
greatly reduced. These precautions may be described simply by stating that
they are directed in such a manner as to insure a flat 52 or 72 ohm line from
the 32V-3 to the antenna tuner. The tuning procedure is as follows.

Disconnect the ccaxial line from the anitenna buner Iink and terminste
it in a non-inductive resistor whose value is the same- ag the 75 0f the coaxial
line, and whose power rating is sufficient to dissipate 50 watts or so for
prolonged periods. The transmitter should then be tuﬂédjaﬁd,ioadéé 0 the
proper point in the "tune" position. The unit Sh@ui&fﬁh§ﬁ bemem§ﬁﬁari1y gwitched
to the operate position to see that the final plate current reading is correct.
In the event that pon-inductive resistors are not available, it is Dossible o
use a 100 watt lamp and obtain a SWR of about 1.5/l 6n a ine

iitie

2-L 2330
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INSTALLATION Sectiong 2-3

The coaxial line should then be connected through a series variable
capacitor to the antenna tuner link of one turn on 10, 15 and 20 meters,
two bturns on 40 meters and three on 80 meters. The antenna tuner is re-
_gonated with the transmitter and the link reactance tuned out with the
Ceoaxial line series capacitor. The feeders should then be moved in egual
“increments out from the cenber, with the tuned circult resonated, until
“the gsame loading condition exists that was noted with the dummy load.

T This will set up the desired condition where the transformation of im-
“pedance from the coaxial line is from 52 or 72 onms to the antenna
“impedance. If this is done no standing waves will exist on the coaxial
line and the loading capacitors will not be operated at excessively high

Syalues of current.

.3.8,  35C¢-2 FILTER INSTALLATION. - If a 35C-2 Low Pass filter is used,
dnetall ag indicated in the 35C-2 book. Make the interconnecting coax
lead as short as possible and clean the paint from around the mounting

joles so that the case is well grounded.

ADJUSTMENT AND CPERATION

SECTION 3

ADJUSTMENT AND OPERATION

ADJUSTMENT,

;;

1.1, 600 v - 700 v SWITCH. - This switch, located in the primary of the
ower transformer, has been placed at the rear of the transmitter to sslect
itput voltages of either 600 or 700 volts. It is recommended that this
iteh be placed in the 600 volt position for initial adjustments.

'_2, CALIBRATION. - To check dial calibration, proceed as follows:

i a. Turn the eguipment ON as outlined in gteps a. and b. para-
ph 3.2.3.

. b. Tune g communicabions receiver to WWV at 10 me. The BFO in
receiver should be OFF.

c. Rotate the BAND switeh to 80 meter band. (lowest scale)

4. Rotate the TUNING dial to 4.0 me.

&, Rotate the CW-CAL-PH control to CAL. This turns the VFO,
er, first and second multiplier stages QN sc that a calibration signal

be heard. (lose the telegraph key.




ADJUSTMENT AND OPBERATION

tinue 1o rotate the TUNING dial about 4,0 me until the cali-
s zero beat with Wwv.

gL Turn the FIDUCIAL screw until the hair line is on 4.0 ne.

. “h. In like manner, the dial can be calibrated on 15,000 ke by
the communications receiver at WWV on 15 me and the 32V-3 TUNING

15 mc on the 20M BAND position. See the following table.

Dial Oscillator Cgeillator
Freguency Setving Frequency Harmonic
10 me b,000 2,000 Sth
15 me 15,000 1,875 &th
15 me 7,500 1,875 8th

3.2, OPERATICHW,

3:2.1. GENERAL. - Operation of this equipment is exceedingly simple once
the functions of the controls are understood. The function of the ocon-
trols is hereby given, followed by a step-by-step procedurs for operation
of the equipment.

3.2.2. FUNCTION COF CONTROLS.

&. BAND SWITCH. - This control selects the Proper tuning elements
for all stages of the amateur band upon vwhich operation is degived. The
knob rotates 180 degrees between adjacent vands. Clockwise rotation selects

higher frequency bands. The band selected is indicated by the band iighted
slide rule dial,

b, TUNING Control. - This control vperates both the slide rule
dial and the vernler dial to select the exact freguency upon which oper-
ation is desgired.

¢, CW-CAL~PH Switch. - This thres-position switch selects the
type of emission required. In the CW position, the secondary of the mod-
uiation transformer is short circuited, the screen voltage igs removed from
the modulator tubes, a bleeder is placed bebween the PA screen grid %o
ground and the carrier-control relay is connected so that it car be operw
ated by the HV gwitch. The transmitter ig ready for CW operation when the
key is inserted in the KEY jack. Tn the CAL position, the VFO, buffer,
and three multiplier stages are in operation to eupplyﬁaisigﬁala'ﬁ”ﬁuita&
ble strength for zero-beating agsinst received signals without causing
interference to other stations. The carrier control telay fs digsonnected
from the HY switch so that the associated receiver and an nna. changeover
relay will be in the "Receive" condition. In the PE posi: he &w
opens the short circult on the secondary of the modulati
closes the keying circuit, spplies screen voltage to the modulat
and connects the carrier control relay so that iﬁgqaﬁ:;é by
HV switch or a push-to-talk switch on a microphone. :

er
or- tubes
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ADJUSTMENT AND OPERATICH Section 3

- d. WMETER Switch. - The METER switch selects various circuits to
e metered by the meter directly above the switch. This meter has 3
5 0-250; 0-50C and 0-10C00, The table below indicates how it is

FULL SCALE
METER SWITCH CIRCULT DEFLECTION
POSITION METERED READS
v Low voltage 500 wvolts
"y 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 secale
¢tion reads 500 ma.

-~ e. AUDIO GAIN. - This control adjusts the level of woduwlation
hone operation.

f, LV Switch. - The LV switch turns on the filaments and the low
“plate and bias supply. (Plate voltage is not applied to the r-f
ter tubes, however, until the EHV switch is turned on, except when the
AT-PH switch is on CAL position.)

vg. BHY Switch. - The HV gwitch turns on the high veoltage supply
cts plate voltage to the r-f exciter tube through operation of
éontrol relay K301, The push-to-talk connections are in parallel

fFINAL TUNING. - This conbtrol is used to obtain resonance of
plate circuit. It must be reset after each ad justment of the
NG -controls.

ANT, LOADING. - This control is used to obtain correct antenna
d loading. Start with this control in position number 1. Ususlly
er pand will load up on position 1, 2, or 3, the EQ-meter band on
meber band on 5, the 15-meter band on £, and the 10 and ll-meter
ition 6 of the lcading comtrol.

?UNE—GPERATE SWITCH. - This switch inseris some resistance
mary-of the power transformer in the TUNE position to reduce
voltage ‘during the tuning procedure. This switch should always be




Section 3 ADJUSTMENT AND CPERATION

index during calibration adjustments. Once it has been set, further ad-
Justment will be unnecessary over long periods of time.

1. 600 - 700 v SWITCH. - This switeh, located at the rear of the
chassls, is used to select either 600 or 700 volts {approx. ) for applica-
tion to the plate.

3.2.3. COPERATICN 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)
¢, Turn the ANT. LOADING control %o position 1. (minimum loading)

d. Place the CW-CAL-PH control in the position indicating the de-
gired emission.

g, Rotate the BAND switch to the band containing the desired
operation freguency.

f. Rotate the TUNING dial to the desired freguency.

g. Place the Meter selector switch 4in the GRID rosition and close
the telegraph key. {(If PHE emission was selected, 1t will not be necessary
to close the key.)

h. Place the TUNE-OPERATE switch in the TUNE position.

i. Observing the FINAL PLATE meter, turn the HV switch ON and
quickly 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 % and 15 ma.

k. Operate the ANT. LOADING control clockwise until approximately
125 ma loading is obtained while keeping PINAL TUNING at rescnance. Repeat
this procedure until 125 ma reading is obtained with complete resonance of
PA. If it is imposseible to load to 125 ma PA plate current, rotate the ANT.
LOADING control clockwise until proper loading ig 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 FINAL TUNING contral. s Ty
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JUSTMENT AND CPERATION Section 3

WARNING

Operation of this equipment involves the use of high voltages
ki are dangerous to 1life. Uhgerve all safety regulations. Do not
shange tubes or make adjustments inside equipment with the high volt-
supply'ON Do not depend upon door interlocks for protection but
8 turn the high voltage supply OFF. SWITCH TO SAFETY,

+. m. If CW emission is selected, the telegraph key can be open-

rd the transmitter keyed. If PE (phone) emission is selected, turn
AEIPER switeh to MOD. and observe the static (resting) modulator

& current. This should be about 50 ma Tor the 600 v position of the
qO0 v switeh at rear (55 ma on the 700 v DODIVTOH) While speaking
ormal tones into the microphone, advance the AUDIQ GAIN control until
dulator plate current swings to about 100 ma on peaks. This will
in approximately 100% modulation with voice input. If desired, a
%act check of modulation level can be made with an oscilloscope
rving the proper meter swing for the volee of the individual

ohae
crator.

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

With the METER switch set to MOD. IND,
65 approximately 100% modulation on volce peaks.
7rnat@ method of indicating modulabion level since no deflection

i the meter until the modulation level reaches approximately 55%
«1 at which the meter kicke depends somewhat upon the loading of

T ffﬁéi amplifier and characteristics of the modulator tubes.

This is useful as

HOTE

In step g. above, the key plug can be pulled from the key
iack since this is a closed circult type Jack.

CAUTICN

When changing BANDS, place the HV switch in the OFF posi-
jon. Also place the PUSH-TO-TALK switch in the OFF

cosition.
HOTE

F the HG0 - 700 v switch is placed in the TOO v position,
he PA plate current should be 220 ma.

a slight kick of the needle
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Section 3 ADJUSTMENT AND OPERATION

3.2.L.  TYPICAL METER READINGS. {PH position without modulation. )

POSITION FINATL PLATE
OF 5305 LV Hv GRID MOD _BOTH PHONE & (W
600 v 250 580 10 50 160
700 v 240 720 10 55 200

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 alt the corregponding gcale to which the slide rule dial
is positioned.

The dial 1s read by combining the vernier disl reading with the
glide rule disl reading. The exact method varies somewhnat for the low
frequency bands and 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 when loading into wvarious an-
tenna impedances on the different bands.

POSITION OF ANT. LOADING CONTROL
{for resistive loads)

FREQ 26 ohm 50 ohm 100 ohm 300 ohm
MC LOAD LOAD LOAD LOAD
3.5 2 2 2 2
L,o 3 3 3 i
7.0 L L b I
7.3 4 L L Iy
b0 5 5 5 5

4.4 5 5 5 5
21.0 6 6 6 6

21.45 6 6 & &

27.2 6 6 6 5

28,0 & 6 6 6
29, 6 6 6 6
3-6 2336




CIRCUIT DESCRTPTTION Section 4

SECTION &

CIRCUIT DESCRIPTION

AENERAL. The Following paragraphs have been written to enable the
fa 32V-3 to understand the functioning of his transmitter more
This section should be read and wnderstood before an extensive
g is attempted.

TROUIT DESCRIPTION. -

BE. CIRCUITS.

S0 OBCTILATOR. - A type £SJFT tube Lg employed in a highlv stabi.
ter ogcillator cireuit to generate the controlling radio fre-
ltege. This frequency generating unit 1s a linearly - tuning
ty-tuned oscillator with a range of 1. & to 2 megacveles., Six-

¢ of the main tuning dial cover this range. This provides 50 KU
jon of the second harmonic (3.2 to & me band). With the end
@periy set up, the tuning curve 1s linesr within one dial division
“tuning curve on any of the bands in the operating range. The
circuit is compensated for temperature changes and is entirely
g hegvy aluminum case,

e e e

INTERMEDIATE STAGES. - Following the master oscillator a type
ved in an untuned, Class A amplifier stage. This stage com-
lates the master oscillator from the remaining tuned stages.
qves a series of three frequency multiplier tubes, the first
g type 6AGT. The operating freguencies at the plate of the
abes for the different bands is given in the following table,

18T MULT, 2ND MULT. 3RD MULT.
6AGT TC5 75
3.9 me 3.5 me 3.5 me
3.5 me 3.5 me 7 mc
3.5 me 7  mc 14 me
5.75 me 16.5 me 21 me
6.8 me 13.6 me 27  mc
7 me i ome 28  me

stages is obtained from
multiplier stages ig ob-

a common platform, in and
: This piatform
ron-cores are attached is also gangeﬁ to the master oscillator
mplete, single control tuning of the exciter stages. Band
ﬂpllshed by adding extra padding capacity across colls by

Lol




Section b CIRQUIT DESCRIPTION

means of the band switch in all cases except that of the lh-me output of the
third multiplier where an inductance is switched in parallel with the existing
L0 meter inductor to lower the tuning inductance for 14 me oubput.

c. POWER AMPLIFIER STAGE. - A type 4D32 tetrode power amplifier tube
is used in the PA stage. This tube always operates as a stralght amplifier.
The plate circult is tuned by a combination pi-network and "L" network which
is band-switched along with the multiplier stages. The combination network
reduces the output impedance to arcund 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 of 26 to 200 chms. It is
also affective in reducing harmonic output of the transmitter. During phone
transmission, the screen grid and plate of the LD32 are both modulated. Plate
and screen voltage is obtained from the high voltage supply while filament
power is obtained from the low voltage plate supply. transTormer. The tube
is biased with 75 volts of fixed-bias plus scome grid lezk bias.

k.2.2. AUDIO CIRCUITS, - The first and second auvwdic suplifier consists of

a type 6SL7 tube operated as a cascade ampiifier. A volume control, R205,

ig located in the grid circuit of the second amplifier stage. The driver
stage employs a type 68N7 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 circult and operating class ABs.
The output of the modulator is coupled to the Ffinal amplifier by transformer,
Tz02, to modulate the plate and screen of that stage. During CW operation,
the secondary of the modulation tranzsformer is shorted out by S3024. Blas
for the modulator tubes is adjustable by R305, is= obtained from the 1ow volb-
age supply and is regulated by the voltage regulator tube, V304, type VR-T75.
The secondary of the modulation transformer has a 500-ohm tap provided for
supplying 50 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 em-
ploys two type SRLGY rectifier tubes connected in parallel in a full wave
eircuit. The outpul is filtered by a single section choke input filter,
This supply furnishes voltege for the plate and screen of the final ampli-
fier and plate voltage for the modulator tubes. The amount of output volt-
age from this supply may be either 600 volta or 700 voits, depending on the
position of the tap switch, $305, in the primary winding of the high volt-
age transformer, T302. For the same power input, the efficiency of the
final smplifier improves with the higher operating voltage. The tube
menufacturer recommends no more than 600 plate volts for phone cperation,
but this is for CCS rating. A pair of 15-ohm resistors are connected in
series with HV plate transformer primary for "tune-up”. These are

shorted cut when operating.

L.2.h. LOW VOLTAGE SUPPLY. - Transformer, T30l furnishes power for both the
voltage plate supply and the filament of all tubes in the transmitter. 7T-301

L.2 _:,*f:faf. 2338




