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CUARANTEER

This radio equipment, which you have purchased, is licensed cnly for amateur use
and shall carry the following guarantee provided nctice of the purchase of the
equipment with identifying serial numbers end date of purchase is given Collins
promptly, and in any event within nine {9) months follewing delivery of the
equipment to the dealer.

#Guarantee, Radio transmitters are gueranteed to deliver their full reted
radic frequency power cutput at the antenna lead (s) when connected to a
suitable load, but such guarantee shall not be construed as a guarantee of
any definite ccverage or range. Collins Radioc Company agrees to repair or
replace, without charge, any equipment, accessories or parts manufeciured
by or for Collins Radio Company on its specifications which are defective
as to design, workmanship or material, and which are returned to Collins
Radio Company 8% its factory in Cedsr Rapids, Iowa, transportation charges
paid, within a period of ninety (90) days from the date of delivery by the
Company or its authorized dealer,m

Before returning any item believed to be of defective material, workmenship or
manufacture, a detailed report must be subritted to the Cempany giving exact in-
formation as to the nature of the defeet. The information shall include, in as
much deteil as possible, all subiect material listed under instructions for re-
placement of parts, Upon receipt of the repcri by the Company, sand if considered
justified, a returned eguipment tag will be forwarded tc the shipper without de=
lasy. The returned equipment tag must accompany all skipments of defective paris,.
Ne action will be itoken on any equipmeni returned to the Company unless the ship-
ment includes the rsturn tag.

REFLACENNT OF FARTS

In case & replacerent under the guarantee is desired, & full report must be sub-
mitted to the company. This report shall cover all details of the failure end
must include the following infeormation:

(4) Date of delivery of eguipment, (F) Type number ¢f unit from which
(8) Date placed in service. part is remcved.

{G) Kumber of hours in service. (G) 3erisl number of unit,

(D)} Part number of item. (H) Serisl number of ccmplete

(E) Item number (obtain from Parts equipment.

List or Sehematic Diagram). (1) XNature of failure.
(I} Cause of feilure.
{K) Rerarks.

¥hen reguisitioning replacement parts, the following information mst be fur-
nished:
Type number of unit,

Seriel number of unit.
Serial number of equipment.

(£) Quantity required.

(B) Part number of item.

(C} Item number (obtain from Parts
List or Schematic Diagram).
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GENERAL DESCRIPTICN Seetion 1

SECTICN 1

GENERAT, DESCRIPTION

1,1, GENERAL,

This instruction book has been prepsred to assist in the proper instale
lation, adjustment, operation, and msirtenance of the Collins Type 30K Radio
Transmitting Equipment.

: The Type 30X Transmitting Equiprmen®, figure 1-1, is a transmitter de-
signed to fulfill the commnicaiion reguirements of a modern amateur radio
station. The unit emhodies festures which follow the trend of operating
practices necessitated by inersasingly strict governing reguletions and well
populated amateur bsnd conditions, Among these features are: Complete cover-
age of the 80, 40, 20, 15, 11 and 10 meter bends (The 15 meter band. is un-
authorized at present,); quick band-change by means of switches; continuocus
frequency coverzge within the amateur bands by means of a highly stabilized
master oscillator; freguency calibreticn within one ke on 40 meters; & speech

- elipper to prevent overmodulsilon; and an audio response especlally effective

15170

in speech communication,

Other features of the 30X Tronsmitter arz: high efficiency; modern
tubes and eircuits; adequate metering; conservative ratings; safety door

“interlock switchj; CW Sidetone oscillator, CW receiver muting and remote cone

trol from the operating position, The Collins Type 3104 BExciter Unit, fur-
nished with the eguipment, is designed for mounting on the cperating table
near the operator. With the exception of the filament switch, all controls
necessary for turning the equipment on and off arz located on the exeiter unit
front panel,

The trunsmitter contains antenna tuning equipment which is ecapnble of
coupling the power emplifier plate circuit to an untuned transmission line of
any impcdance or to a tuned line of any mmultiple of & guarter wave in length,
It will also function tc couple the transmitter into an unrbslanced antenna
such as the Marconi, end fed Hertz or end fed Zepp. Antenna tuning and load~
ing eontrcls ars. located on the front panel, Three pairs of antenna terminals
arg provided and by connecting jumpers in the BAND switch the bands mey be
paired up as desirad or all bands mey be connected to cne pair of antenna
terminals,

in extra switch section 1s pleced on the power amplifier grid band switch
vhich can be used o operats entenns relays, ete,, automstically when the band
is changed,
1.2, MECHANICAL DESCRIPTION.
1.2,1. OVERALL DIMENSICHS,

(2) 30K Transmitter Unit, - 21=7/8" wide x 66-1/2" high x 18-15/16" deep
ineluding control inobs on front and door hoandie znd antenns feedthrus on renr.

1-1



Sectioen 1 GENERAL DESCRIPTIQN

(b) 310A Exciter Unit, - 17-1/4" wide a 10-11/16" high x 13-7,/16" deep inhe=
cluding control knobs on front,

1.2.2. WEIGHT,
{a) 30K Transmitter Unit. - 355 lbs,
{b) 3104 Exciter Unit, = 50 lbs.

$,2.3., FINISH. « Both the transmitter unit, figure 1-2, &nd the exciter unii,
Figure 13, are finished in St, James Gray wrinkle finish with polished stalne-
less steel trim,

1.2.4A. CONSTRUCTICH, = The Cabinet of the 30K Transmitter Unit is constructed
of heavy sheet stsel plates formsd and welded togstner, AcCCeSS to 211 units is
through & full length resr door, Access to the tubes in the Model 310A Exciter
Unit is through 2 hinged top cover.

1.3. ELECTRICAL DESCRIPTION,

1.3.1. GENERAL. - High overall operating efficiency is attaired by the use of
tetrode and beam powsr tubes throughout the equipment, where apwlicable, and by
the use of Class B, hig: level, amplitude rodnlation. A powsr input of 375 watts
phons cor 500 watts CW is possible cn all bands. A spesch clipper is incorporated
in the sudio secticn so that sideband power can be graatly incrsased without over-
modulation. Freguency contrcl is obtained by the use of a highly stavilized; ace
curately calibrated master osciliator.

1.3.2. RADIC FREQUERCY SECTICH,

(a) Exciter Unit, - The mester oscillator, which is heavily shislded and
terperature corpenssted, employs a Type €SI7 redic tube, The grid circuit of
the master oscillotor tube is permeability tuned by & powdered iron siung. The
master oscillator tuning control is ganged to the frequency multiplier tuning
controls and is operated by the mein tuning centrol wiich is ealibrated to within
.015 per cent. , Following the master oscillator tubs is & Type 6AG7 tube in an
untuned stnge which cperates on the same freguency as the master oscillater and
isclates the cscillator from the fregusncy multiplier stages. 1

Following the Type 6AG7 uniuned stage is the first tuned doubler amplie
fier. This stags employs a Type 6AG7 tube also and is tuned to the 80 meter
band or twice the frequency of the mester oscillator by 2 variable capacitoer
ganged with the master oscilloter tuning control,

The frequency multinlisr stage, o Type 807 beam cmplifier tube, is tuned
to 80, 40, 30, or 20 meters, as needed, by a variable capacitcr and coils se=
lscted by a top switch, The third r-f stzge is alwnys used as & doubler exX=
cept when the final amplifier is operating in the 80 moter hand, in wnich case,
the third stege works straight through on 80 meters. The varicble capacitors
employed te tune the second and third ref stages are ganged with the master

1-2 15171



MODEL 30K TRANSMITTER

CONNECTING CABLES
MICROPHONE ........ 425 00ig 0O
RF CONNECTING...... 503 0807 002

POWER INTERCONNECTING....
... 503 €655 002

FIGURE 1-! COMPLETE INSTALLATION
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GENERAL DESCRIPTION Seetion 1

oscillator tuning control, Excit-tion of the grid of the power anplifier tube
in the 30K unit is accomplished by pick-up coils coupled to the sccond multi-
plier plate coils =nd connected to o smnll coaxisl transmission line which con-
nects to the grid circuit of the power amplifier tubc. The transmitter is keyed
by blocking the grids of the isolation buffer stage znd the first doubler stoge.
A11 subsequent strges including the powsr amplifier strge are bizsed to pirte
current cut off with nc excitetion. 4 keying sidetone oscilleotor is bnilt into
the 3104~3 unit,

(b) Tronsmitter Unit. = Excitation from the second multiplier stage in the
exciter unit is carried through a cosxisl trensmission linc 2nd coupled to the
power amplifier grid circuit which is tuned to the transmitting frequency. The
emount of excitation is controllsble from the front pasnel of the 310A-3 unit,
Bznd switehing by means of tep switches is employed in the grid and piate cir-
cuits of the power amplifier,

1.3.3. AUDIO SECTICHN.

(&) Trenmsmitter Unit. - A1l sudio circuits, which consists of voltege empli-
fier, speech clipmer, high frequency filter, driver ond modulntor circuits, =2re
leoceted in the transmitter unit. Any high impedsnce microphone, such =s
erystzl microphone or high impedence dynzmic, may bs used. The m crophene cable

conrec s directly intc the recr of the specch ampiifier unit in the transmitter,

A Type 6837 cnd one ssction of o Type 68N7 ducl tricde tube provide sudio
voltrge amplifiention., A type €H6 dusl diode tubc is employed in a elipper cir-
cuit to elip both pesitive end negotive cudio penks &t o predetermined level to
provide greoter sidebrnd power without overmodulntion. All high, less useful
speech froguencies are attenunted by = cut-off filter designsd for 4000 cps
cut-off. A Type 6B4G tube is used to drive the grids of the Type 75TH modulator
tubss., The modulators are cepoble of modulsting the re-f crrrier 100% with an
audio response which is within 3 db from 100 te 4000 cps.

1.3.4. AUTENNA CCUPLIVG, - Because of the great veriety of antennas in use in
amateur stntions an exitremely flezible antonnn coupling eire:zit has been in-
corporntcd in the transmitter, To meet the complete frequency coverage require-
ments, it wes found advissble itc use plug-in urnits in the ~nienne tuning ~pparatus
Any type of entenns or tronsmission line ¢rn be tuned with the two plug-in units
supplied. Both the tuning °nd the loading ars conirolisbls from the front panel.
Either series or parellel ituning ¢an be had with sny value of inductonee, The
ends of the cntonns coil arc connected to o prir of rotor contacts in the power
amplifier plate band switch, the stator contrcts of whieh eon be connscted to
any one of throc psirs of antennn terminals., These stator contreis ecan bo
jumpered to get nny combination of antenna terminzls desired, however, 21} are
jumpered tcgether and comnected to the center peir of entenn= terminals when
shipped from the fectory. An extra switeh section is placed on the power ampli-
fier grid bond switeh which can be used to operate cntenna relnys, ete,, nuto-
inticelly when the band is changed.

1.4, ACCESSCRIES,

The Model 30K arnteur transmitter is supplicd complete with tubes, fuses
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Section 1 GENEFAL DESCRIPTION

_ad interconnecting cables. It will be necessary to have the following apparatus
in order to complete the transmitting instelletion:

1.4.1. Any high impedance microphone such as a crystal or high impedance dynamic,
1.4.2. A telegraph key.

1.4.3. & suitable radiating system.

1.4.4. & 115 voit 60 cps power source capable of 1350 watts continucus load.

1.5. REFERENCE DaTA. |

1.5.1., LIST CF MAJCR URITS.

MAJOR
UNIT SUR ASSEWBLY DE3CRATPTI G
30K (520 3507 00) TRLNSHITTER UNIT
520 3508 00 Power amplifisr tank essemdly
520 28356 00 Power ammlifier chassis sssembly
52C 2837 OC Speech arplifier assembly
520 2838 00 1=V Bias assembly
520 2839 00 HeV Reetifier sssembly
520 3502 00 80 = A0 meter ant tank ccil
520 3510 CO 20 = 15 « 10 meter ant tank coil
3108 (520 4014 00) EXCITER
503 6655 002 TR.HSHITTER-EXCITER INTERCONUECTING CASLE
503 0907 002 COAXTAL RF C4BLE (23,35 fi)
425 0018 00 MICROFEORE CARLE

1.5.2, FREQUENCY RANGE, - 10, 11, 15, 20, 40 anc 80 meter amateur bands, (The
15 meter band is unauthorized at this time.]

1.5.3. FREQUENCY CONTRCL. - Kighly stabilized verieble frequency cscillator,

1.5.4., TYPES OF EMISSICN, - Amplitude modulated phone ana Ok, 100% modulation
of carrier possible,

1.5.5, NOMINAL CARRIER CUTPUT. - 250 watts chone, 300 watts CH.

1.5.6. POWER RESUIREVMENTS, = With a 115 volt &0 cps power scurce the following
power is required: {(Power ampiifier loaded to 200 ma CW and 150 ma phone,)

1-4 15173



GENERAL DESCRIFTION Section 1

CUERENT PCWER POWER
CONDITIONS (AMPS) (wATTS) V.A. FACTCR
Filamente O, CY 1.75 140 202 70,0
Filaments CN, Phone 2.32 250 267  94.0
Carrier ON, CW 10.0 1000 1150 87.C
Carrier ON, Phone 10.2 1025 1175 87.5
Carrier ON, FPhone 100% 10.5 1350 1555 87.0

eontinuous modulation
1.5.7. TNPUT IMFEDAHCE {(MICROFECHE),., - Figh irpedance dynsmic or crystal.

1.5.8, OUTPUT IVPEDANCT (ANTENNA). - Any antenna impedance which has little
reactance,

1.5.9. AVBIENT TEMPERATURE RANGE, = O degrees C {32°F) to 40 degrees O {104°F).
1.5.11. AUDIC CHAR CTERISTICS.

(a) Response, - Vithin 3 db from 100 to 4000 cps. 4 cuteff filter is used
to attemizte all frequencies above 4000 eps, '

(b) Amplitude Distortion. = Less then 10% total RIS harmonic distortion
(clipper tube removed) up tc 100% medulation at 1000 eps.

1.6, VACUUN TUBE COMPLEMENT.

1.6,1. 3104 EXCITER UVIT.

SYMBOL TYPE FIRCTION

Vool 6337 Mzster osciliator
V601 6LGT Isclation buffer
V602 6LGT Frequency doubler
V603 807 Freguency maltiplier
V604 807 Frequency doubler
V605 YR105 Voltage regulater
V606 VR105 Voltage reguletor
Ve07 6SL7 Sidetene oscillator
Y608 VYR150 Voltage regilator
V609 VR150 Voltzge regulater

1.6.2. 30K TRANSHMITTER UWWIT.

SYMBOL TVPE FIHCTIC

V201 4=125A Power anplifier
V3Cl 6537 Audio emplifier
V302 €517 Dizl audic amplifier

15174 1-5



Section 1 and 2 GENERAL DESCRIPTICH

SYMBOL TYPE FUNCTICH
V303 6156 Speech c¢lipper
Y304 684G Audio g@river
V305 75TH Modulator
v306 75TH Modulstor
V401 - BR4AGY Bias rectifier
V402 ERAGY LV rectifier
V501 8664 LY rectifier
7502 8664 HV rectifier
SECTICH 2

THECRY OF CPERATION

2.1. MECHANICAL

2,1.1. GENFRLL. = The complete 30K Trensmitting Equi-ment consisis of two units,
the transmitter unitn nd the exciter unit, The trapsmitter unit is contained
in a floor mounting cabinet while the exciter unit is construcied smeller for
table mountirg. Flexible interconnecting cebles are employed between the two
units.

The components of the transmitter unit ere placed on removebie chassis
which are constiructed of heavy gauge aluminum, All power &nd control wirss be-
tween the various units are loced together in nicely formed eables, Connections
to the units are mode to termipal strips having insulating barriers between the
individual screw terminals,

The exciter unit is consiructed on an aluminum chassis contained within
a steel cabinet which is suitable for table mounting.,

The varicus chassis may be remcved from the rear of the transmititer cabi=
net by removing the control knobs from units so equivped, removing the four bolis
which secura the chassis to the mounting cleat, and disconnecting the cabie from
the terminal strip, (A set of “risto wrenches is fastened to the rear door for
loosening set screws in control imobe.) The trensmitter cabinet is equipped with
a full length rear door. A glass covered opening in the front panel allows a

2=l
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THEORY CF CPERATICN Section 2

continucus check on the color of the platie of the power amplifier tube. The
meter panel is alsc bshind & glass covered opening in the front panel therebdy,
in the iniercst of safety, making a completely dead penel, The antemma current
meters are located externelly at the top rear edge of the transmitier cabinet,
This feature 2llows shorter conneciing leads, making more accuraie current
readings possible,

2.2, ELECTIRICAL,

2.2,1. GENERAL, = 4 master-cscillator-power amplifier circuit is employed in the
30K Transmitting Equipment to give 375 wetts input to the final amplifier on
phons and 500 watts input on CW, The final amplifier is high level emplitude
modulated with Class "B" modulator tubes.

2.2.2. PRIMARY POWER CIRCUTITS, - Refer to figure 2-1, The filament transformers
T303, T403, TEC1 and T601 and the bias supply transformer T401 are energized
when the FILAMENT switéh S103 is closed. Each of the above transformers is pro-
tected by a fuse, The primary edjustment teps on filamecnt transformer T403 are
‘brought out to 2 tap switeh S101 which is used to adjust the filament woltage

to the PA and modulator tubes. High volizge plate transformer T101 is energized
by the operziion of plate power relay K401 whick is operated when the PLLTE
switch is closed. Since operating voltage for the plate power relay ccil is
obtained from the bias power supply, the orimery power cannct be applisd to

the high veltzge trensformer until the bies supply is operating thus preventing
applying niate power to the power amplifier eand modulator tubes when there is

no fixed bias, 4 door switch, 8105, operated by the rear access door elso
interlocks the high voltage power supply to prevent accidental shocks; however,
since this unit operates with volteges which asre extremely dangerous to l1ife,
interlock switches should not be depended upon when working on the unit, rather,
completely disconnect the primary source of power by means of a conveniently
located moin power switch,

The TUNE=OPERATS switch S102 is provided with & large resistor in the
TUNE position which reduces the primary power to the high voltage transicrmer
during the tuning procedure. The PLATE power switch in the trensmitter unit "
is interlocked with the POWER switch in the exciter unit in such & mammer that ;};
the trensmitter high voltege cannot be turned QN until the exeiter plaic power
is turned ON.

The function of the exciter POVER switch is as follows:

POSITION POSITICON

NUMBER NAME FURCTIOY
1 QOFF 431 transmitter plate and exciter plate and filaw

ment circuits inoperstive., Receiver interlock cir-
cuit closed., (Does not remove transmitter filament

power., )

2 CAL Exciter plate and filaments operative, Recelver inter-
lock eircuit closed. Transmitter plete eircuits in-
operative,

15176 2~2



Section 2 TRECRY OF (PERATICN

PCSITION POSITIN

NUMBER NAME ' FUNCTICN
3 REC 2411 trarsmitter snd exciter circuits inoperative,

A11 filament circuits operative., Receiver interlock
eireuit closed.

4 SEND A1l transmitter and exciter filament and plate cir-
cuits operative, Recelver interlock cireuit cpen.

2.2.3, RADIO FREQUENCY SECTIGON.

(a) Exciter Unit, = & Type 65J7 tube is employed in a highly stabilized master
osciliator eircuit to generate the controlling radio frequency voltege., The -
oscillator circuit is compensated for temperaturs changes and is entirely enclosed
in a heavy aluminum case, The oscillastor grid operzies in the 1.6375 1o 2.0 me
frequency range, The oscillator plate output is in this ssme range, The cscillator
grid circuit is permeability tuned with a powdered iron siug driven by a threaded
shaft which is connected to the main tuning dial.

The output of the cscillator is coupled to the grid of a BAG7 buffer stage.
This stage is untuned and operates over the frequency range of the oscillator,
The prineipal purpose of this stage is to isolate the master cscillator from the
more powerful frequency multiplier stages vhich follow., Immediately following the
isolation buffer stege is a tuned frequency-doubler employing & 6AG7 tube. This
stege doutles the frequency of the oscillator in =11 cases.

The output of the 6AG7 doubler stage is coupled to an 807 frequency multi-
plier stuge by capacitor €607, This stege doubles, triples, or quadruples the
frequency as needed. It also operates straight-through when the transmitter out-
put frequency is in the 80 meter band. To get to the 15 meter band, this stage
triples the fracusncy from 80 metsrs to 30 meters from where the frequency is
doubled to 15 meters by the following 807 fregquency multiplier tube. The grid ex-
citation to the 807 frequency doubler tube, which follows, is maintained at a
nominal velue by adding cathode bias to the 807 freguency multiplier tube by means
of tap switch section, S601C-1, ganged to the band switch, which switches extra
resistaence in to the cathode circuit of the 807 frequency multiplier tube when &
lesser smount of grid excitetion to the 807 frequency doobler is needed. One
gsection of the band switch selects the proper multiplier coil while encther section
of the band switch short circuits the unused coils,

Capacitor C115 couples the Type 807 frequency multiplier stage to the 807
frequency doubler stage, The 807 doubler stage is alweys used 28 a doubler except
when the transmitter output is in the 80 meter band when it is used as an amplifier
on the fundamental frequency, Two sections of the band switch are used in this
stage, one to select the proper plate coil and one to short out the unused coils,.
Each output coil has a pick-up coil wound over it to pick-up the excitation power
for the power amplifier grid. Tiais pickeup coil is selected by & ssction of the
band switch,

Both 807 tubes have some fixed bias provided by the bias power supply in the
transmitter., Additicnal bias is cbtained by the use of grid lesk resistors in the
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Figure 2-2 Speech Clipper Circuit
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grid circuits of both tubes and by cathode resistors in the case of the multi-
plier tube. Excitstion to the power smplifier is contrclled by a potenticmeter
in the screen lesd of the ocutput 807.

Plate voltage to all stages in the exciter unit is furnished by a step—
up transformer and a 5R4GY high vecuum rectifier, Filament power for all ex-
citer tubes is obteined from a filament transformer T601. The primary circuit
of T601 is fused for protection against short circuits., OW Sidetcne is cbiained
through the use of e 6SL7 dual tricde in an audio cseillator ecircuit. One sec-
tion of the 65L7 receives plate voltage from the low veoliage supply while the
other section gets its plete voltage from the voltesge drep across the erthode
resistor of the freguency multiplier stage whick is keyed on CW.

Bias for muting 2 758 receiver multiplier stage when the key is down is
alsc obtained from the voltage drop across the freguency multipliers cathode
resistor,

{b) Transmitter Unit, = The power amplifier for the Collins Model 30K Ams-
teur Transmiiter is located in the itransmititer unit. Employing = Type 4-1235A
tetrode tube, the power amplifier requires a minirmum of driving power and needs
no neutralizing circuit. Band switching is used throughout the r-f eircuits,
The power amplifier is used straighi-through on 211 bands, rid excitation is
received from the Model 3104 Exciter unit vie the link coupling. Both the
grid and the plate eircuits of the 4~-1254 tube are tunsd to the output fregueney.
Special effort has been made to isolate the grid cirecuit from the pilate cir-
cuit te prevent intersction. The band switch sections in both the zrid and
plate tuning circuits select the proper coils for the bond in which operztion
is desired and, in most instances, short circuits the romeining unused coils.,

The control grid of the powsr amplifier tube is bimsed to, or beyond, plate
current cut=off by voltege from the bias supply. Additional bias is cbhiained
from the veliage drop across grid leal R201. Screen veltege for the 4-125
tube is cobtained from the low volicge power supply. Flate voltaze for the
povwer amplifier tube is obtrined from the high veltege plate supply which em=
ploys a peir of 8654 mercury vapor ractifier tubes in 2 full wrve circuit,

One half of the plate cirecuit tuning variable eapscitor 207 is employed
during operation in the 10, 15, 20 and 40 meter bands while both helves of the
capecitor are connected in parallel for 80 metur operation.

CIRCUIT FREQUENCIES ws OUTPUT FREQUENCY

OUTPUT

FREQUENCY CIRCUIT

(AMATEDR || VAOL V602 ve03 VEDL V605 V201 V201
BANDS) || GRID PLATE PLATE PLATE PLATE GRID FLATE

3'5 nc 1075 mc 1.75 me 345 me 395 me 305 ne 305 me 3-5 me
7 mec 175 me ] 1.75me| 2.5me | 3.5 7 mel 7 mel 7 me
14 me 1.75 me 1.75 mc 3.5me ] 7T 1.4 me 14 me!l 14 me

H
G
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QUTPUT
FREQUENCY CIRCUIT
(LMATEUR || v6OL V602 V603 | V604 V605 y201 v201
BANDS) {| GRID PLATE | PLATE * PLATE | PLATE | GRID | PLATE
21 mc 1,75 me | 175 me | 3.5 mcg 10,5 me| 21 me 21 me 21 me
28 nc 175 me | 1.75me! 3.5mei 14 me| 23 me | 28 mec @ 28 me %
i i i £ . H

2.2.4. AUDIO CIRCUITG.

{a) General. - The audio system of the transmitter is corpletely ccntained in
the transmitier cahinet. A high gain microphone amplifier is followed by & two
stage audio amplifier which is shunted by 2 speech clipper tube. The output of
the audio amplifier is used to excite a driver stage vhich drives the grids of
the Clzss B modulatcr tubes.

100% moduletion is attained by *the ussz of eny high irpedsnce micrerhons
such as a crystal or high impedance dynanic, The speec: clipper clips both the
negative and the positivs eudio peaks, (if clipping is desired), thus preventing
overmodulation while allowing a more powerful side band to he transmitted. A&
cut=off filter attenustes all speech frecuencies zbove 4000 cps,

The plate and the screcn of the power arplifier tube are modulsted by dusl
windings on the mo’ulation trensformer when using phons emission, When GV
emission is employed, the pawer emplifisr plate winding is short ecircuited and
the filements of the modulator tubes sare turned off,

(b) Speech smplifier Circuits, - hefer to Figure 2-2, 4 £5J7 tubs, pentods
connected, is employed as a high goin volteage ampiifier in the input stage of
the speech amplifiecr, The 65J7 input tube is followed by a 6387 dual tricde tube
the first section of which precedes the 616 clipper tube, Refer teo figurs Z-2.
The 6H6 clipper tube is shunted acress the aulic input to the second section of
the B6SH7 sudioc arplifier tubs. Notice that the cethode of ons section of the EHO
tube (pin number 4) is operating at a small fired value of posititive potentisl
by virture of being connected through reactor 1301, resistor R310 to & tep on the
esthode resistors R311, R312, and R313. This positive cathode potential bizses
the corresponding dicde plate and no current flows through this secticn of the
tubs. However, when the megnitude of the negative audio pezks applied to the
diode cathode become largs enough to overcome the fixed pesitive potential, cur-
rent flows through this section of the diode and the negetive audio peak is ate
tenuated by the short cireuiting action of the diode, Likewise, the cathods of
the second ssctiion of the clipper tube is returned to s tap on the 6517 amplifier
cothode resistor wiich is more positive than the top whers its corrocsponding plete
is attached. Thus the plate of the sccond section of the EHE is more negative
than ths cethode and no current flows. When a positive audic peak of sufficient
megnitude reaches this diode plate the fixed negative bias is overcome =nd current
flows through the sccond section of the diode and the positive audio pesk is
ettenusted. Because of the above acticn the audio ocutput of the second section
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of the sudioc amplifier tube cannot rise above the fixed level; therefore, it is
possible to set the degree of modulation with the Clipper Control R315 and be
assured that the percentage of modulation will not rise sbove the chosen amount.

The cutput from the second section of the t pe 63N7 dual triode tube is
coupled to the grid of the modulator driver tube, V304 through capacitor C310
and the Clipper Control R315. V304, a type €B4G power arplifier tube, drives
the grids of the Class "B" modulaitor tubes through coupling transforier T301,

(c) Mcdulator Circuit. - 4 peir of Type 75TH triode power amplifier tubes
are emplcyed as modulators operzting in Class 3 service., Excitation for the
medulztor grids is received from the driver tube through the driver transformer
7301, Both the screen and the plate of the r-f powsr amplifier itube are modu-
lated by individual secoudary windings on the modulsztion transformer T302, VWhen
switchirg to C¥ emission, the modulator fiismenis are turned off and the power
emplifier plate winding in the modulation transformer is short circuited,

Plate volt-ge for *he sudic amplifier end the driver stages is obtained
frorm the low voltage suppiy while plate veltege for the modulstor tubes is obe
tained from the high voliags supply. Scresn voliage for the power auplifier
tube is aliso teken fror the low veltage supply. Grid bias for 211 audio tubos
except the meéuletors is obtoined from enthode resistorz, The modulators are
bizsed by voltnge from the bias supply. & variable resistor, R401, located &b
the ronr of the low veltoge powver supply unit, is used for edjustment of the
modulater bins.

2.2.5, Metering Circuits., = A1l importan®t circuits ars metered in tho transmitier
and exciter units. The power ampiificr grid =2nd glate currents, the moduiator
plate current, the modulator/po er amplifier filesment voltuge, the exciter unit
plete voitage, the frequency multiplier grid =nd plate current, and the freguency
doubler (V604)grid and platz currents are metered, Two 3 ampere radio frecuency
meters to read r-f line current are mounted externally on the roof of the trans-
mitter cabinet tc be connected as desired. ‘

2,2.6, Antenna Termination. - Refer to figure 3-3, The antenna tuning unit ine
corporated in the 30K tronsmitter is s condenser — coil combination which can be
conveniently changed from a series io g perallel tenped cireuit. The induciance
of the coil and the place of antennan fesder attachment can be changed av wiil,
with the result thet proctically any type of antenna or antenna feeders esn be
employed. In order tc cover the enitire fr.oguency range of the transmitter, two
sets of plug-in coils are used. One set covers the 10, 11, 15 and 20 metor
bands while the other set is used on the 40 end 80 meter bends, The coil units
plug into a jaclk strip mounted on top of the antenre tuning condenser. The an-

- tenna coils are split end a movesble link inserted between the sections. This

link is =zetuslly a continustion of the power amplificr plate tank coll, The
connection between the two sections of the antonna coil is actually = small
jumper which, when opened, places the antenne tuning espacitor in scries with the
anternnz ccil thus making it possible to tune sxiremely low impedance antennas or
transmission lines. When this jumper is closed, the tuning capancitor ie in
p2rallel with the eceil and high impedance antennas and transmission lines can
then be tuned.
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In additicn to the features already menticned, it is possible to connecy
the feed lines to any turn on the antenna coils by mesns of small contactor arms
with which ecch coil is provided. This allows for perfect transmission line i
pedance matening.

SECTION 3

INSTALL:TION £ND INTTIAL ADJUSTMENT

3.1, INSTALLATIGCH.
3,1,1. PRELIFINARY,

(a) Unpacking, = Refer to figure 1-1, The Model 30K treansmitiing eguirment
is packed in a rumbsr of wooden packing cases. Refer te the LIST OF MAJOR THMITS
in Section 1 of this book ané to the packing slip for a list of all the nits
suprlied. Open packing crates with 2 nzil puller rather then & bar cr & hommer
to prevent accidental damege to the urits ithin. Remove the packing material
and carefilly 1ift the units out of the cases. OSearch 211 of the packing ma-
terial for small packages. Inspect ecch unit for loose screws and bolts. Be
certain all controls such as switches, dials, etc,, work properly. All claims for
damege should be filed promptly with the transpertetion company. If a claim for
damage is to be filed, the original packing case and natericl must be preserved,

3,1,2, INSTALLATION PRCCEDURE.

() Placing The Cabinets. - Fach owner of the Collins Model 30K transmitting
equipment will have his own individual nlacement problem and extensive thought
and study should go intc the proper placement of these units in crder to get
paximim efficiency from the egquipment and slso resli-e the operating advantages
of the equipment, When choosing 2 locaiion, consideration should be given to
convenience of power, antenna, snd ground connections, placement of remcte cables
and to meintenance,

As 211 the units are placed in the 30K cabinet from the rear, sufficient
clearance should be allowed for a worlman between the cabinet end any obstruction.
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In addition, sufficient clearance should be provided to ellow for the rear door
to swing back 11l out of the wey. Refer to figure 3-1 for outline dimensions
gnd clearcnces,

The Model 310 Exciter unit should be located on the operating table whieh
should be within convenient erms reach of the Hodel 30K transmitier unit if ad-
vantage is to be tzken of the vrricble frequency festure of the equipment. See
figurs 3-2,

{b)} Instellstion of Units, - Reference to the photographic illustrations will
assist in the assembly of the transmitter. See figure 3-3. Any cords designed

- to hold the ecable in place for shipment should be untied snd removed, FPlace the

heavy plate nower transformer ontc the bottom of -the cabinet and meke the con-
nections indicated by the white tags tied to the cohle Iugs. After this, the
power transformer may be placed cver the mourting holes znd bcited into plsce if
desired, Proceed with the placement of units from the bottom to the top. The
tabulation below lists the verious units of the transmitter, For purposes of
identification the unit letier designction which cprears on schematic diagram is
also shown,

Unit Letter
Desionotion Descripiion
A | leter Panel
B RF Fower fmp Tube znd Tarnk Cireuits
o Speech Amp 2nd Mod
D Low Voltoge end Bias Power Supply
E High Voltzge Rectifier
F Contrel Panel
G High Voltage Power Trepsformer
H Terminal Broclket

Eech unit should be ploced with protruding control shafts properly centered
to prevent binding =nd then bolted in plaecs witl: bolis provided for the purpose.
A set of Bristc wrenches is ati-ched to the reser door to be used in tightening
control knob set screws.

The meter panel should be in place and connections made before the coil
mounting plate of unit "B" is belted to the ceramic stand-offs,

(e) Internzl Commections. - The connections between the units of the 20K are
made by a pre-formed cable. The cable leads are formed end laced tightiy so that
they have z netural tendency tc seek the proper terminel. Each wire is cclor
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coded and otherwise identified on the schematic drawing by means of the unit
Jetier and terminal number to which the wire should be terminated, Each cable
connection in the transmitter is marked by & tag when the transmitter is dis-
mantled for shipment., The cable connections can therefore be properly installed
by following the markings on the tags.

The order of designation of inter-unit cabling is as follows: When a wire
terminates on a single numbered terminal on 2 unit, the wire route is from the
source to the terminal on the specified unit and is indicited by the unit letier
designation followed by the terminal number. Thus, if & wire emanating from
terminal number 2 on unit & is to be connected to terminal number 12 con Unit G,
an arrow at terminel number 2 on unit A would indicate G12 and & similar arrow
at terminal 12 cn unit C would indicate AZ,

Color coding of wires is used to facilitete cornecting cables to terminal
strips. The code is indicated by =z letter such ae &, B, ete., fcllowed by &
figure such as 1, 3, 5, etc, The letter designates the wire structure, size,
erount and kind of insulstion and rating. The figures refer to RMA color code
for resistors etc. 4 Class A Wire with solid red covering would ba an A2 wire
while a Glass A tracer wire with o red body and & white tracer would be designated
A29.

(d) Fuses. - All fuses should be examined and their ratings checked. Refer to
the MATNTENANCE section of this book for a table of fuses.

{e) External Connections. - Place 211 POWER switches in the OFF position hefore
attempting to meks any external connecticns. The external connecticons for the
Model 30X transmitter consist of the following:

AC power line

Control and Audic

Execiter output

Radiztion system

Utility R

1. AC Power Linc, = The 30K is designed to opercte from 2 115 volt, single
phase, 40 cycle power source. The supply line voliage and freguency should be
checked before connections are made. The mexmimum load taken by thls equipment
is 1350 watts, A power line of at least 2 k.v.a, capacity should be installed
for each transmitter installation, Ccnnect the power line directlv to the bote
tom terminals of the line fuse block in the bottem of the ecabinet, Number 10 or
larger, suitsbly insulated wire, should be used, The "high" side of the line
should be comnected to terminal #15, if possible, The "high" side of ths line
maey be found by checking with a small 110 vols bulb from ecch side of the line to
an external ground. It is recommended that an external wall mounting, two pole,
disconnect swiitch be installsd between the transmitter ond the main line cone
‘pnections. If line voltege is more than 5 volts too low or toc high, tne instal=
lation of an auitotransformer is advissble, If 220 volts is availeble, & step-
down eutotransformer may be used,

Twoholesm7f8“ in diamcter are svailable in the bese of the eabinet for
power leads, if a power conduit channel is used; ctherwise the power leads mey
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Figure 3-1 Transmitter Outline and Mounting Dimensions
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enter the cabinet through the holes in the rear of the bzce and thence through
the above mentiocned holes teo the terminel board. Refer to figure 3-1 for lo=
cation of the power entry holes, A 1-1/2 inch hole drilled ir the side of the
cabinet &t base level is also amvailable for powsr lead entry.

2. Control and Audic, - A 25 foot length of ten-conductor cable is provided
for connecticn between the 3104 Exciter unit and the 30K Traansmitter Unit.

The two units sre connected together as follews:

3104 Terminal #30K Terminzl
Number To ' Number
1 Orange Ha
3 Plack "7
5 Green H5
6 Blus EE
8 Blackewirite R H2
9 White . HA4
12 Red QrERD H3
GND Shield H1

Contrel cable comnections to the Exciter unit are made through a cut-cut
rear of the exciter eabinet. The control ceble may enter the transmiiter cebi-
net through the side of the transmitier cabinet, .

The telegraph key mey be plugged into a key jack in the front of the ex-
citer unit or connected from terminal number 7 to gnd stud st the rear of the
exciter unit; in which case, the key Jack wire, connected to terminal 7, must
be removed,

The microphone connection is made to the speech amplifier and modnlator
chassis by mesns of an amphencl single connsctor microphons receplecie, This
receptacls is located at the rear of the chessis ané the microphone ecablc mey
enter the eabinet at the same place as the contrel cable, It is very important,
in avoiding feedback troubles, to vighten the ring on the microphone plug very
securely. See fipure 3-5 for a schematic on how to connect & microphone switch
for push-to-tslk operstion., 4 7/8" hole is drilled in the side of tho cabinet
rear the audioc input jack for mierorhone cahie entry.

3, Sidetorns, ~ The CW sidetone is terminated between tersdnel #13 and GND
al the rzar of the 3104 unit, OSpeakers with impedance rating. of 500 to 1000
chms or hecdphones with impedence ratings of 500 ohms or hizher will be suitable
for sidetone reproduction.

# The 30K fterminals in the botiom of the cabinet are numbered similar to the
terminais ot the rear of the other units. The numbers, however, arse behingd
the terminals strips,

15184 : 3~4
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4. Receiver Muting. - Terminals 14 at the rser of the 3104 unit is provided
for use witt a Collins 75A receiver to provide CW break-in operation, This con-
nector furnishes spproximately 15 volis of positive voltage which cuts the receiver
audic off when the key is pressed. Terminal number 14 should be cornected to
terminal B on the receiver. The receiver and exciter unit grounds should be con-
nected together,

5, Exciter Output, - The exciter output is transmitted to the 30K Transmitter
unit by means of a small concentric transmission line. Zach end of the transmission
line is equipped with a suitable connecter., Use only the length of RF cable supe
plied. Do not cut it or use a longer cable as it may be difficult te secure propsr
drive on all bands,

The transmitter end cf this transmission line is connected to a recsptacle
at the rear of Unit B while the exciter end is connected tc a receptacle at the
rear of the exciter unit., Be sure both connectors are clamped in thelr respective
receptacles tightly.

6. Redistion System.

2. General, — This transmitter hos antenna tuning fecilities which will tune
any kind of antennz or antenna trensmission line. Two plug-in coil units are nee
cessary for complets coverags. The coil unii with the single turn lirk is the
proper unit for 10, 11, 15 end 20 meter operaticn while the other unit is intended
for 40 and 30 meter use. Throee sets of antenna terminals are mounted at the rear

 top edge of the cabinet to provide comnections to soveral different antennzs, The

equipment is shipped with the various antenna selcctor contacts cn the P4 band
switeh connceted together and then connected tc the center pair of antenns termi-
nels. If more than ons entenna is available, the jumpers should be romoved from
the band switch 2nd reconnected to provide for the extra antennas, The following
instructions will ennble cne to conncet the antenna tuner for operation with any
of the popular antennas found at amateur stetions.

b. Untuncd High Izpednnce Transmission Line. - If the 1inc has a charac-.
teristic impedance volue of 50 chms or ovir, parnilel tuning of tho antenna coll
should be amploye=d, For parallel tuning, the 1littlc jumper seen underneath the
antenna coil should be closed. The tuning capacitor tap arms should be approx-
imately as indicated in table 1 and the transmission lins tazp arms should bo set
on the same turn as the capacitor tap arms. The transmission line tap arms are
those which are nesrest the eabinet wall, In this type of operation, low values
of capacitance znd high valuss of inductancs are best.

&. Untuncd Low Impedance Transmission Lines., - Transmission lines having &
charceteristic impedonce of less than 50 ohma require series tuning of the ane
tenna coil, This is done by opening the small jumper underneath the coil and
moving the tronsmission line tap arms te the inside coil turns. The capacitor
coil tap arms should be sef approximetely as shown in table 1 to start, In this
type of oper-~tien, high values of capacitance and low velues of inductance are
preferred, '

d. Voltnge Fed Tuned Transmission Lines, = Transmission lines which have 2 T
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current node at the transmitter should be connected exactly like the high ime
pedance untuned transmission lines are connected. See parsgrepn b. above, It
is highly recommended that tuned transmission lines be cut to multiples of a
querter wave in length.

e. Current Fed Tuned Transmission Lines, = Trensmission lines which have
voltage nodes at the trapsmitter should be connected exactly like the low im-
pedance transmission lines are connected. See paragraphk ¢. above, These lines
should also be cut to miltiples of = gquarter weve in length for best rosults,

. Quarter Wave Marconi, = Series tuning is indicated for the guarter
wave Marconi antenra. 1In this type of operation the antenns tuning elrcuit
should be commected so that the two sections of the antenns coil and one half
of the sntenns tuning capesitor are in series. To do this, place a grounding
jumper to the rotor of the antenns tuning capaciter, cornect the antenna to one
end of the entenmz coil, connect ons stetor secticn cf the entenna tuning capac-
itor to the other end of the antenna coil znd disconnect the other siator come
platsly (slids contzctor arm off wirc). Refer to figure 3-4.

 g. End Fed Helf Wave. - End fed half weve (or even multiple of a half
wave) antennas can bu excited by ewploying parcllel tuning. In this type of
overstion, the antenne is connected to one antenna terminal while the other
antenns terminal is ccnnected to trensmitier ground. The little jumpser under
the tuning ccil should be elosed end the tronsmission line top arm cormecied to
the grounded antenna terminal should bs moved to the inside ceil turn. The cor-
responding tuning capacitor top arm should be moved to the turn indicated in the
table for untured high impsdance transmission lines. The other capseitor ep ’
arm shonld olso be sct at the pesition indicated in the table for high impedance
tronsrission 1lines =nd the transmission line *ap fto which the sntennc is ate
tachad should be set on this szme turn,

-~

h. Ground, -~ i good ground should bz connzscted to the lerge stud in unit ;x\
B (bottom of the cabinet) to reduce possibilities of r-f feedback.
.—-u-"'——_...m——'

7. Tility Connections,

2., Antenna Relays. - An exira switeh section is placed cn the pover amp=
lifisr grid band switch for automaticelly operzting entenna relays or cther
control relays, The switeh poinis er: brougat out to terrinals marked 7, 8, 9,
10, 11 and 12 at the rear of unit B, Terminal #7 is the common terminzl of the
group.

Terminals 11 and 12 of unit H are connected to 115 velis =.c, for uss
in exciting the coil of an external relay. These terminazls are in parallel witn
the UV tronsformer primrry and are energized when the itrensmitier is emitting a
signal, Sec figurc 3-5 for possible uses of external relinys connected to
terminals #11 and 12 of unit H,

8., Receiver Std-By, - Tarminals nurb:ir 15 end 16 at the rear of the 31CA

exciter unit are connected to & switch section on the exciter POWER switch and
may be used to turn the receiver on end off for stand-by purposes. A4S connected



Section 3 INSTALLATION AND INITILL ADJUSTMERT

=t the fretory, the receiver would be turned on in every position of the exciter
POVER switch excepting the SEND position. If other merns of recelver stend-by
are employed, this switch could be used to turn 2 cw or phone monitor on or for
sone other useful purpese.

3.2, INITIAL ADJUSTMENTS,

3.2.1. GENERAL., = The initial cdjustments consist of selecting the operating
frequency, tuaing the power amplifier to the crersting frequency, loeding tae
antenna, snd sdjusting the spsech system, A4ifter =11 internal ond external
connecticns have been made and inspested and the tubes and fuses have been in-
serted in the proper sockets, the 115 volt 60 cps power mny be spplied. 3e sure
211 power switches are in the CFF position.

3.2.2. FILAMENT VOLTLGE, - The correct value of filament voliage on i
amplifier and meduistor tubes (5.0 volts a.c.) is rather impcrtant, therefors, =
front panel mamual adjustment is included on the 30K unit to compensate for
vrrring power amplifier snd modulstor tube filsment veolteges,

citer POWER switch to the RECTIVE position providing the FILAVENT power swi
on the 30K unit is in the O pesition. The filaments in the 20K unit may be
turned ON by opercting the FILAMENT switen %o the OF position, Whan turning the
30K filaments or for the first time, the filemsnis of the 866i rectifiers should
bs sllowed to opsrate for 15 minuies before applying vleite power ito the rectifiers.
Thereaftsr only 30 seconds will be recuired.

3.2.3. ADJUCTHMZNT PRQCEDIRE,

7 {2) Exciter Unit,

u

1. Placs the FILLMENT power switch in th

2 20K unit in the O position. 3Be
sure the PLATE POVER switch is in the OFF pecsit

iorn.

2, Rotate the EXCITER CCNTRCL switch tc the REC position. (41low 30 seconds
for the tubes tc heat,)

3., Choose the operating band with the BAND switch znd close the telegraph key.

4. Rotate the TUNING Control o the desired frecusncy snd chock in a reeeiver
to see if the channel is zeceptable,

5, Operate the EXCITER COWTRCL switch to ths SEND position.
(b) 30K Trensmitter Unit,

1. Be sure the PLATE power switch is in the OFF position end the AUDIO control
is in the "0" pcsition,

2. Insert the proper antenna tuning coil, YUse ths coil wiih the single turn

.
link for 10, 11, 15 ond 20 meters. Usc the coil with the 6 turn link for 40 and
80 meters.

3-7 15187



INSTALIATICN AND INITAL ADJUSTMENT Section 3

3, Operate the PHONE-CW switch toc the CW position.

4. Operate the PA GKID and PA PLATE BAND switches to the band that includes
the fregquency selected under 4. above.

5, Place the LV-TUNE-OFERATE switch in the LV position.
6. Operate the ANTENNA COUPLING control to the counterclockwise position.
7. Operate the PLATE POWER switch to the ON position.

8. Tune the P4 GRID Control for meximum PA GRID CURRENT. Msnipulate the
_ EXCITATION sontrol until 12 te 15 ma grid current is obtalned
f j_"_-f—‘,..: .
~PCI 0 g, Operate the LV-TUNE-OPERATE switch to the TUNE position and tune the PA
PLATE tnnlng conuro_ to Pi PLAT” CJRREWT dlp or minimum, ——— PARNT

’ g S .
_J_A?lO ;y;aCﬂ the T -OPAR.TE swluch in the OPTR_TE Uosztzon. >< ! klﬂ;;;”'
.»;j ‘
| \> 11, Tune the antenna and load the transmitter as outlined in paragraph (c)
below,

12. Re-check the Pi PLATE TUING control for exsct regsonance,  (Normal
color of Pi tube plate is from dull to cherry,)

13, Check the FILAMENT VOLT.GE &nd adjust the FILAVEKT aD JUSTIENT until 5 b~
volts ig obitained, Be sure to turn the PLATE power OFF whi le changing the
FIL-EENT . uJETEMTMpsmiﬁ

{¢) intenma Tuning and Loasding. - Having completed steps 1, to 10, in
peragravh 3.2.3.(b) sbove, the antanna can be tuned and,the transmitier lcaded
by the following method. Refer to paragreph 3.1.2 (e)&? RADIATICH °"°T*” for
connections for verious types of antennas and trensmission lines,

1. Farsllel Tuning., - (High impedance untuned lines and voltage fed tumed
lines,} Be surs the smell jumper under the cntenne coil is closed end the
feeder switch arms sre on the same turns on which the capscitor tap =rms ars ,
set. The capacitor swi :tch arms should be sot on the turns sc designated in
teble 1 for the operetzng fraguency.

&. Rotate the ANTENNA TUNING Contro1 uptl‘ sntenna resonancs is indicated

by maximum antenna current, -~ - . P s

b. Rotate the LNTENHA COUPLING Control clockwise until & reading of 200
ma is obtained on the PA PLATE meter. (If it is imposcible to get 200 ma
reaeding, turn the plate power of f and rotate each transmiszion line top a&rm on
the antenne coil towsrds ths centsr of the coil one turn at o itime until this
reading is possible., Use the turns which aliow tightest ccapling.)

NOTE

Fewer turns between antenns taps means increased looding.

15188 | 58
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Section 3 INSTALLLTION AND IMITIAL ADSUSTMENT

KOTE

The tap arms on the antenna coils shoeuld be pesitioned on
top of ezch lurn rather ithan between two turns.

In this type of operation, large amounts of inductance and
low values of capascitence in the antenns tuning c¢ircuit is
desirable,

2. Series Tuning., - {Low impedance, i.e., below 50 chms, untuned lines and
current fed tuned lines,) The smell jumper under the antennz coil should bs open
and the transmission line tepy arms shiould be on the inside turns of the antenna
coils while the tuning capazcitor tep erms should be 2s indicated in table 1 Zor
the operzting lrequency. (This is mera2ly & gocd stariing position only.)

2+ ¥ith the COUPLING Control at the extreme coun
turn the LNTENNL TUTLKG CONTROL urntil resonznce is ind
rent meters,

tercloskwise position,
icalted by the antenna cur-

b. If the LNTENNA TUIING Control is positicned with the capscitor plotes
"darly closed, turr the LANTENHA CCUPLING Control clociksise uatil 200 ma is ob-
tained on the Bh FL.TE Meter,

go If it is impossible %o lozd the power amplifier ic 200 ma or the an-
tenna tuning copacitor is in the low cepazity portion of ths 2ial, fturrm the plate
power off and move tne iuning cupmc4tcr tap orms toward the center of ths antenns
coils and repsnt the tuning preecedure.

ROTE

In this type of oporation, large values of capecity and small mounis of
inductrnes ars desir=bls In the azntenna Tuning cireuit.

[l

3. Har“o i Antenna, - In general, tuning Insiructions indiecsted for SERIES
TUNING, parsgreph 2, above, apply. Remember that l=zrzoe values of circulating
current e pos sinle so men~ns should be taksn to prevint demage to r-T meters,

4o End Fed intennas, - Lny antennz that is even multinies of 2 guartsr wave
long can be end fed with a parcilel tuned cireuit, The tuning instructions for
this type of operstion are the same s for PuR:iLLEL TUUTNG, parcgrarh z. abovs,
See paragraph 3.1.2.(e}4. Radiction System for snienna circuit connsciions,

5. Antenna Tuning Notes,

a. When using tuncd transmission lings, »etier resulis cen be obitzined
from lines which are very rerrly & multiple of a guertor wav:s in lengih; other-
wise high velues of reactonee might be present which will necessit-te s=dditional
resctive elemonts of opnosite sign pisced scross the transmission lins befors
the line cen be mode to take prover loading.

v
O
]
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DNSTALLATION AND INITIAL ADCUSIMENT Secticn 3

b. The roter of tae antenna tuning eapaciior can be grounded for harmonic
suprression by placing a jumper across the balelite rear support of the cepac-
itor, providing a well balanced antenna is used,

(d) CW Overation. - For CW operation in the PHONE~CW switch should be in the
CW position end the key plugged into the KEY jacl on the front panel of the ex-
citer unit, See paragraph 3.1.2.(e)2. in the INSTALLATION section of this bock.

The AUDIO gein contrcl should be in the "O¥ position; PA PLATE CURRFNT
should be 200 ns,

(e} Phone Operation.

1. Tuning Adjustments. - The tuning operstions are identical to those oute
lined in paragrach 3.2.3.{b}, except that the PA should be loeded to 150 ma in
step 11,

The PAOKE~CY switch should be in the PEGHF position and the telegraph key
shorted.

The modulateor tubes stztic platz current {no modul ation) shovld be ad-
justed tc 45 me by rotating the MCODTLATCR BIAS control at the rezr of unit €
with the trensmitter fully cperafiing. This will have to be done by steps since
opening the rsar door opens the LRU@TlOCk switch and iurns the plae pewer off,

CATITION

Do not operate the PHUNE-OW switch w ils tne plete power is (H,
Alwnys turn the PLATE POJER switen to the OFF position before
cperating the PHONE-CW switck,

2. Andio Adjustments.

a. Speech Clipper Cut, - The percentzge of modulation =t which spesch
clipping occurs has besn choserd as 100k and ths modulation control locked at
the factory., If spzech clipping is not desired, merely adjust lhe AUDIC GAIN
Control cn the frond pane.1 until «pﬁrov Prntely 15“ s MODULLTCR PLATE current
is obtairable cn kheavy medulation pe

In event speech clipping is to ko dispensed with entirely, the GEO
Clipper tube cen be removed from its socket in the modulator unit, No horm
can result other than the pessibilitr of overmod-lation,

b. Spesch Glipper In. — This adjustrent should be mads using 2n cscile
loscope to cbserve percentage of modulation., The oscilloscope should be
coupled to show PA r-f envelope efter which the conirol at the rsar of Unit
{ should bz advanced to about the mid peoint., This control is used to set the
pcreentege of modulation &t which clipping ocecurs. Procesd ic italk intec the
microphone and advance the AUDIO gain control on the transmitier panel until
peak clipping is chserved on the oscilloscope serson, The percentege of modu-
lation crn now be set with the control at the roer of Unit C,

15190 310
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Section 3 INSTALLATION AND INITIAL ADSUSTMENTS

Once the percentage of medulation has been set, the value of speech
clipping can be adjusted by the AUDIO gain contrel., ''ith the centrol in an
advanced. position, a greater amount of sideband power is cbteined becauss of
the higher modulation aversge. With the conitrol set thus, however, a quiet

operating position is desirable beceuse of the higher audic gain with resuli-
ant higher room necise,

NCOIE

Since clipping over & db results in less desirable quality, even though
the intellipibility msy be better for working through interference, the
signal should be moniteored znd the audio gain adjusied to the point wnich
produces = balance betweern more audio pover and good quality.

£, Calisvrate,

(1) Generszl, = The CALIBRATE position on the Zxciter Control Switch Is
provided to eneble the operator to set the transmitter frequency on a clear chan—
nel within the amatsur band. In the CLL position, the Exciter Control Switch
turns on the plate powsr to 21l of ths tubes in the exciter but disconnccts the
cathode resistors in the 307 sizges. The signal thus produced is wesk and can
be tuned in on the commnications reeceiver. If the signol is *oo weak, & small
pick up antenns, connected to ths receiver, can be placed nesr the E c;tcr Unit.

TLBLE 1

ANTENUA TUNING CHaRT FCR 300 OFM RESTSTIVE LOLD

Band Antenna connection Tap antenns Tunine Capacitor Tap
10 #1-1/2 turns total #3 turns totel
15 2 turns each sidc of center 3 turns each side of center
20 2 turns each side of center 5 turns esch side of center
40 5 turns ench side of center 13 turns esch gids of center
g0 5 turns each side of center Entire coil

# Divided as equally eech side of center as pcssible.

a. Parallel tuning should be used with this table.

b, Except where designated with the asterisk (*) count each wirec as a full turn
even *though it actually is a part of 2 turn or & full turn and s fraction,

¢. This table is for 300 chm resistive load; for other loads the settings will
differ somewhat, Higher impedance lines require more turns from center for an-
tenna connection taps, likewise, lower impedance lines re-uire fewer turns from
center,

d. This toble isntt suitable for lines below 50 ohms impedance whichk reguire
series tuning of the sntenns coil.

NOTE

The eclipper level adjustment at the roor of ths speech unit is set at
the factory using the following procedure,

3-11 | 15191
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(2) Operate FILAMENT switch to ON position.

INSTALLATION AND INITIAL ADJUSTMENT Secticn 3 and 4

NOTE

The transmitter is loaded for normal power input and a 400 cycle sine
weve audic tone fed into the microphone input. The clipper control
should be set et approximately 1/5 turn back from the full clockwise
position. Advance the zudic gein control {front panel) until approxi-
metely 75% modulation is obtained on an oscillescope observing the
modulated wave form., Increase the audio input 12 db, Adjust the
elipper control so that just 100% moduletion is reached. Repeat if
necessary so 12 db increase in audio level raises modulation to just
under 100%. : :

SECTICN 4
OPERATION
STARTING THE EQUIPMENT.

1. PROCEDURE. (Be sure FA PLATE FOWER switch is in OF7 pesition,)

to heat,)

(b) Operate the EXCITER CONTRCL SWITCH to REC. position.

(e

11

} Select the itype of emission with the PEONE-CY switch,

(d) Operate the transmitter PLATE switch tc the N position.

(e) Proceed to control the emission with the EXCITIR CONTROL SWITCE and the

key.
bals

4elo

STOFFING THE EQUIFHERT.

1. PROCEDURE.

(2} Emergency.

15192

1. Operate the FILAMENT switch to OFF

(411low 30 seconds for filaments

41



Section 4 OPERATION

2. Open station main power switch,
{b) Routine.
1, Operate the EXCITER CONTROL SVITCH to the RECEIVE position.
2, Operate the Transmitter PLATE power switch to the OFF position,
3. Operate the FILAMENT switch to the OFF position,
4.3. GENERAL,
Le3.1, FIRICTIONS OF THE EQUIPMENT,
(a) Types of Emission, - Voice or Continuous Yave.
Fi
(b) Frequency Range, = 3.5 to 4.0 me,
7.0 to 7.3 me.
14,0 to li.4 me.
*21,0 to 21,5 me.
28,0 to 30.0 me,
%¥ This band is uneuthorized at this date. (3=5+47)

{e) Power Input. = VOICE = 375 watts
CW = 500 watts

(d) Frequency Control. = Strbilized mester oseillator.
(e) Power Source., - 115 volts 60 cps.
(f) Power Consunption (Max)., - 1270 watts.

{g) Microphone. - Any high impedance microphono. {Crys*tal or high impedance
dynemic.,)

4.3.2. OPERATING PRECAUTIONS,
(a) Operate 211 tube filamen® within +5 percent of published ratings.

{b) Allow 30 seconds for tubes to warm up upon turhing transmitter on after ary
appreciable shui-down period.

{¢) Do not opervte power amplifier stage off rescrance except in TUNE positien.

~ {@&) Always plece the PLATE power switch in the (FF position when operating the
i PHONI-CW Control or the FILAMENT ADJUSTLENT.

4eto ROUTIFNE CPERATION.

4ebol, PANEL CONTRCL,

bl 15133



OPERLTICH : Seetion 4

(a) Starting the Ecuipment.

1. Operste the FILAYEMNT switch te the (N position, {£11ow 30 seconds for
tube filaments to warm up.)

2, Select type of emission with the PHCNE-CW switch,

3, Operate the EXCITER CONTROL SYITCH to the RECEIVE position. (£1llow 3C
seconds for tubes to warm up.)

L. Operste the transmitter PLATE power switch to the O position,

5, Operate the EXCITER COHTRCL SWITCE to the SEND position and clese tele-
graph key.
NOTE
Llweys place the TURE-OFERLTE switch in the TUNE position when tuning
the power amplifier plate cireuit to resonance. (Slight adjustments
cen be made in the OPERALTE position. No harm will be done if the Pi

tube plate does not get too bright. Dull red to cherry red is proper
in normal operation.)

{b) Stopping the Equipment,
1. Operate the transmitter PLLTE switch to the OFF position.
2. Opsrate the EXCITER CONTROL SWITCH to the OFF position,
3, Operste the transmitter FILLMENT switeh to the (OFF position,
4.te2, Remote Control.

(&) General, - It is intended that this equipment shall be normally controlled
from the receiving position which may be at & position removed from the trans-
mitter unit, The folilowing procedure mey be followed for operating the equip-
ment at such a position, The transmitter must be tuned and in cperating
condition before the following operaticns are performed.

{b) Starting the Equipment.

1. Operate the transmitter FILAMENT switeh to the ON position.
2, Select type of emission desired with the PHONE-CW switch,
3, Operate the PLLTE power switch to the CN position,

4. Operate the EXCITER COHTROL SWITCH td the RECEIVE position. (421ow 30
seconds for the tubs filements to warm up.)

15194 : 4m3



Section 4 OPERLTICN

5. Operate the EXCITER CONTROL SYITCH to the SEND position to transmit and
to the REC, position to receive,

{c) Stopping the Equipment.
1, Operate the EXCITER CONTROL SWITCH %o the RECEIVE position,
2. Cperzte the PLATE powsr switch to the OFF position,
3 Opérate the FILAMENT switch to the OFF position,
NOTE

Steps 1 and 2 are performed in the interests of safety only. Actually,
the egquipment can be turned off with step 3 only,

Le5. TUNING IHSTRUCTICHS,
4.5.1. EXCITER WIT.
{a2) Place the EXCITER CONTROL SWITCH in the CLLIBRATE position.

(b) Rotate the BAND switch to the band containing the desired operating fre-
quency.

{(c) Rotate the TUIING knob until the slide rule dial indicates the first two
digits (if oper=iing in the 7.0 me band) or the first three digits (if operating
in the 3.5, 14, 21 27 or 28 mc bands)., Seez figure 4-2.

{d) Continus rotating the TUNING knob until the vernier tuning dial indicates
the last digits of the desired fregquency.

(e) Check the freguency with a receiver to ses that therc has been no error in
tuning the exciter. (With the EXCITER CCNTROL SVITCH in the CALL position, listen
to the exciter output with a recsiver.)

KCOTE

On the slide rule dial, each division eguals 100 ke on zl] bands excepte
ing the 80 meter band where each division equals 10 ke.

Le5¢2, TRANSMITTER UNIT, - If the Exciter unit is tuned to frequency, the trans-—
mitter mey now be tuned and adjusted. (Be sure thc transmitier PLLTE swiich is
in the OFF position and the LV-TUNE=-COPZRATE switch is in the LV position,)

(2) Operate the P. GRID band switch and the Pi PLATE band switch to the bands
which contain the desired operating frequency,

(b) Select the type of emission with the PHONE-CW sclector switch and rotsie
the AUDIO GAIN control to the OFF position,

15195
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(e} Reduce the ANTENKA CCUPLING to counterclockwise position.
(d) Place the EXCITER CONTROL SWITCH in the SEND position.
(e) Operate the PLATE power switch to the ON position.

(£) Rotate the PA GRID tuning control to the point of maximum grid current

&5 shown on the P4 GRID CURRENT meter. The grid eurrent should be 12 to 15

milliamperes,

{g) Place the TUNE~OPERATE switch in the TUNE pesiticn and tune the P4 PLATE
TUYING control to rescnance as indicated by minimum PA plate current.

(h) Advance the ANTENNA COUPLING & few degrees and tune the antenns tank cone
denser to rescnance,

{i) Rotate the TUNE-OPERATE switeh to the OFERATE positiocn and observe the
PA PLATE CURRENT. IT the plate current is more than 150 ma for phone operation
or 200 ma for CW operation, reduce the antenna coupling with the ANTEXNA COUP-
LING control., If the PA PLATE CURREYT is less then these values incresss the
coupling until the proper 1oad*n5 is obtained,

(j) After the tuning operstions are completed, the sudio gain contrcl may be
returned to the operating position,

4.6, SPEECH CLIPPER ADJUSTMENT,
4.6,1, SPEECE CLIPPER OUT,

{2) Reduce the AUDIC gein control until at normsl speaking level,; the MODU~
LATOR PLATE current pesks should be less then 150 ma,

(b) If speech clipping is to be dispensed with entirely, remove the 6H6
Clipper tube. No harm will result other than the possibility of overmcdulation.

4.6,2, SFEECHE CLIPPER IN. - The point at which speech clipping occurs has been
set 2t 100% modulation st the fectory. The dogree of speech c¢lipping is raised
by advancing the AUDIC GAIN Control clockwise,

NCIE

Ldvencing the AUDIC GAIN control will result in a greater amount of
side-band power a&nd higher background noise level, therefore a quict
cperating position is desirsble, Reducing the AUDIO GaIl will result
in reduced side~band power and eventually e lower psrcentage of modu-
lation. With the control set as furnished, any level of audic ecan

be applied to the microphone without over modulating the transmitter.

4.7, CW OPERLTION,

To operate the transmitter with continuous wave telegrerhy emission, tune
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the transmitter as outlined in paragraph 4.5.2. in this section exeepting that
the plate current to the power emplifier may be increased to 200 ma.

For CW operation the PHONE-CW switch should be placed in the CW position
and & telegraph key plugged into the KEY jack on the exciter unit frent panel,
Any speed of keying pessible with & manually opersted straight key or semiw~auto=~
matic key may be employed. The tone of the CW sidetone signel can be changed to

suit the operator with the PITCH Control while the audio strength of the sidetone
can be controlled by the VOLUME Contrel,

FARZ N TYPICALWMETER READIEGS,
4.8.1., CW OPERATION,.
(a) Filament « 5 v
{(b) PA Grid Current - 15 ma
(c) PA Plate Current - 200 ma
(d) Exciter Plate Voltage - 480
(e) Freq. Malt, Grid Current - 1 -« 3 ma
(f) Freq. Mult. Plate Current = 10 - 50 ma
(g) Freg. Doubler Grid Current - 4 = 5 ma
(h) Freq. Doubler Plate Current = 20 - 70 ma
L.8.2, PHONE OPERLTION,
{a) Mod, Plate Current 45 ma {Static) 150 ma {100% no clipping)
(b) Filament = 5 v
{(¢) PA Grig Cﬁrrent - 15 ma
(d4) PA Plate Current -~ 150 ma
ROTE

Exciter meter readings same as for CW operation.
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MAINTENLNCE Secetion 5

SECTICN 5

MAINTENANCE

5.1. INSPECTIOH,

5,1,1, GENERAL. = This radioc equipment has been consiructed of meterials cone
sidered tc be the best obitainable for the purpcse end has been carefully in-
spected and adjusted at the factory to reduce maintenance to & minimum, However,
a certein amount of checking and servicing will be necessary to meintain ef-
ficient and dependnble operation. The following section has besn written to aid
in checking the squipment,

5.1.2. ROUTINE IKSPECTION, -~ Routine inspection schedules should be set up for
periodic checks of this equipmeni. This inspection should include examinztion
of the mechanicsl syste: for excessive wecr or binding end cf the elsctrical
system for electrical defects and deterioration of components.

If the routine inspection of the eguirment is carried out faithfully, the
chances of improper operation of the eguipment are greatly minimized. It is,
therefors, imporiant that this inspection be made a5 freguenily as possible and
it should be sufficiently thorough to include all mojor electrical circuits of
the equinment as well ss the mechanicel portion,

{2) Cleaning, - The greatest enemy itoc uninterrupted service in equipment of
this type iz corrosion and dirt. Corrosion itself is accelerzted by ths pree
sence of dust and moisture on the component parits of the assembly, It is dime
possible to keep moisture out of the eguipment in cortoin localities, bul for-
eign pariicles znd dust can be pericdically raemoved by means of o soft brush and
a dry, oil-fres jet of sir. Remove the dust as ofien as & perceptible guantity
accumlates in any pert of the eguirment. It is very important that rotating
equipnent such as wvarizble condensers and tep swiiches be kept free from cdust to
prevent undue wear, Likewise, varizble condenser plates should be kept free
from dirt to aveid flasnover on modulntion perks,

Cne of the greatest scurces of trouble in eguipment locoted in a salt
atmosphere is corrosion, Corrosicon resulting from szl spray or salt laden
atrmosphere may cause failure of the equirment for no appsrent reascon, In general
it will be found that contacis such as tep switches; tube prongs, cabls plur con-
nectors, =nd relay contacts sre mest affected by corrcsion. When it is necessery
to cperate ths equipment in localiiies suhjecl to such corrcgive atmosphere, in-
spection of wiping cont-cts, cable pings, relays ete., should be made mors free-
guerntly in order to keep the equipment in good conditien,

{b) Vacuwm: Tubes. - Meke 2 check of emission chrrocteristices of all tubes,
After the emission check, examine ths prongs on all tubes to make sure thet they
ere frec from corrosicn. See that 211 tubes are roeploced correctly and fully in
their sockeis, and & good electrical contoet is mede between the prong of the
tube end the socket, Use ceutioh in remcving end replacing grid or plate caps
on tubes so eguipped. Before = tube is discarded, make certein thet the tube
is at fault =nd the trouble is not a loose or broken conneelion with the
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equipment. A complete set of tested tubes of the same type specified should be
kept on hand at all times, If faulty operztion of the tremsmitler is cbserved
and tube failure suspected, each tube may be checked by replacing it with a tube
known to be in good ecomdition. Defective tubes causing an overload in power cir-
cuits may usually be located by inspection., It will be found that excessive
hesting or sputtering within the vacuum tubes is a good indication of a fault in
the tube circuit,

If tubes have besn in use for a pericd of time equal to or excezsding the
marufacturers tube life rating, it is suggested that they be repizced., A marked
improvement in the perfurmance of the eaulpment is usually noticeable after the
weak tubes have been replaced.

1, Precautions for Sztisfactory Tube Lifse,

2., Before any tube is removed from the eguipment, mske certain the primary
power is disconnected from the eguipment,

b. Operate all tubes within +5% of rated filamen®t voltage,

&. Do not exceed the rated plate current of any tube during ncrmel operation
of the equirment,

2. Tube Replacement Precautions,
a. A1l tubos are rewcved by pulling streight up on them.

b. Remove plate cap comnschors, from tubes so eguipped, with great care to
prevent brecking the sezl around ths plate eap. Grid znd glate cap adaptors are
used on the modulator fubes, To prevent glass breakage when chenging tubes, lay
the tube on its sideo on a teble, grasp ines adeptor with 2 pair of piicrs, and
loosen the ssi screws with a Bristo wrench., ¥Whsen tighiening ths set scrowus on
the new tube be sure end hcld the adaptor with the pliers,

¢. Befors o tube is inscrted, make certain that the type of tubs is correct
for the socket into which it is being plzced.

NCIE

Changing master oscillator tubes (VOOl may cause a slight change in
master oscilliator calibratidgn,

{c)} Relays, = 411 relays should be inspected st reguisr intcrvels, Chock the

contacts for proper clipnmment, pitting end corrosion., Use z burnishing tool to
clean corntects = never use sandpaper or emery cloth,

5.2, TROUBLE SHOCTIHG
5.2.1. CGENERAL, =~ The most general cause of improper operoticn of radio eguirment

is tube failure, Refer to paragraph 5.1.2.{b) in this scction for comments cone
cerning vacuum tubs replescemcent, Defective tubss causing arn overloezd in power
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circuits may usually be located by inspection. 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 eguippent for
no apparent reason, - :

In general, trouble encountered in radio apparatus may be isclated by
means of various tests and measurements, and the section of the tronsmitter de-
termined in which the trouble is loeated. If this is done, the componenits in
the associsted circuit mey be checked and the trouble Joceted. Refer to the
tables of meter readings in Section 4 of this bocok,. '

Ko one but an suthorized and bompetent service man equipped with proper
test facilities should be permitted to service this eguipment.

5.2.2. FUSES,

(2) Generzl, - This equipment is supplied with fuses of thc corrzet rating in
each position. Fuse failures should be replaced with spares onily after the cir-
cuit in question has been czrefully examined to make certain that no permanent
fault .exists. Alweys replace s fuse with the rating speeified in the following
tﬂble . "

FUSE TABLE

SYMBOL LOCATION TYPE RATING
F601 Exciter unit filament Cartridge (34G) 1/2 amp.

trensformer primary.

F301 Troensmitter zudio . Cartridze (34G) 1/2 amp.
amplifier tubes filament
transformer primery.

F401 Transmitter bias supply Cartridge {3AG) 1/2 amp.
primary.

F402 Trensmitter LV power supply Certridge (34G) - 3 anp.
primary.

F403  Transmitter modulator and PA = Cartridge (34G) 2 amp.

‘ ' filament transformer primery.

F501 . Pransmitter HV rectifier Cartridge (34G) 1 amp.
filement primary.

F101 Transmitter power line, Plug 15 amp,.

Fi02 Transmitter power line, Plug 15 =nmp.

5.3. ALIGNEIENT.

5.3.1. GENERAL, - Should, for any resson, the Model 3104 exciter unit get out of
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alignment, it is recommended that the unit be realigned at once. Improper
operation might result in damage to valuable equipment,

5,3,2, OSCILLATOR ALIGNMENT. - Should trouble develor in the high fregquency
master oscillator, the unit should be returned teo the factery for servicing.
However, the unit can be serviced and realigned by persons understanding such
techniques providing accurate test equipment is at hand. A crystzl controlled
frequency standard with cutputs at 1700 and 2000 ke with an accuracy of better
than 015 percent must he used for setting the band edges.

(a) Procedure..

1. Apply power to the exciter unit and werm up the oscillator for approxi-
mately 30 minutfes.

2. Couple a receiver to the output of the cscilliator.
3. Set the vernier index tc exact cent r of the dial window.
4. Tune receiver to ocutput of 1700 ke freguency standard.

5. Rotate ¥0 to vicinity of 3400 ke cn the exciter dial and zerc beat with
the signal from the standard., Write disl re-ding decwn for use as a reference,

6, Rotate ths MO éial toward 4 me exactly 12 turms,
7. Tune the receiver to the 2000 ke output of the standard.

8, The MO should zero beat with the 200C ke ocutnut of the standsrd at ex—
actly 12 turns of the M0 dial.

9, If such is the case but the dial resding is incorrsct, loosen the set
screw in the oscillator couplsr =nd turn the dial to the cerrset roeding (4000 k)
after which, tighten ths set seresws again, If the MC does not zero bect with the
standard at 4 mc, proceed as follows:

10, Read the ke difference ( the differsnce of where the signal appeared from
where it should have appezred after 12 turns) and multiply it by 5, add this
figure to the cctual beat note dial setting if the beat note was less then 12
turns or subtract it if the beat note occurred at more then 12 turns, Now set
the dial to this new freguency, remove the trimmer plug from the top of the
oscillator, and turn the adjustment until zerc bert is again reached,

It will be found that the high and low ends are very nearly 12 wurrs
apart. Repeat the abovec procedure until such is the case; remember thet & nsw
reference point will occur a2t the low end of the dicl ench time. Examples of
above operactions:

#1

Beat note 2t low end of dial
Rezding at which beat note should oppear = fier 12 turns of dial

3402 ke
4007 ke

Iton
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THEQRY CF CFERATION Section 5

‘Aetusl dial reading = 4003 ke
Difference freguency {4003 - 4002) = 1 ke
Multiplied by 5 = 5 ke
Subtracted from 4003 {since beat note occurred et more than 12

turns) = 3998 ke

After setting dial to 3998 k¢ and zero beating the MO to the standard
with the trimmer agdjustment, the low end beat note should asppear a1 3396 ke,

#2
Beat note on low end of dial = 3498 ke
Reading at which disl should appear after 12 turns = 3993 ke
Actuel dial reading = 3996 ke
Difference freguency {3998 ~ 3996) = 2 ke
Multiplied by 5 = 10 ke

Added to 3996 (since beat notectcurred &t less than 12 turns of
the disl) = 4006 ke

Lfter setiing the dial st 4006 and zero beating the MO to the standard
with the trimmer adjustment, the low end beat note should sppear st 3406 ke,

11, After the oscillator has besn adiusted to cover the range 3400 tc 4000 ke
in exsctly 12 turns, the coupler set screws can be loosened and the dial set on
fregquency.

NOTE
The above method of edjustment is that which is used at the factory.
This is a short cut method and proves very relizble, Actuslly, *the
object is o get the 1700 ke and the 2000 ke outruts of the oscii-
lator exesectly 172 turns apart and it can be atiained by using the
slower method of moving the trimmer cepzocitor in orne direction or the
other and checking the results until the desired rnswer is obtained,
Be sure to replsce the trim.er cover plug after alignment,

5.3.3. BEXCITER ALIGHMEKXT,
{a) Equipment Set-Up.
NOTIE

If any of the main tuning cepacitors have siipped with respect to
each other or with respect to the dizl, the fellowing five steps
must be performed beforeproceeding with the alignment., Sec steps
3, 4 and 5 for positions of capacitors and dial.
1, 411 power disconnected.

2. Loosen sa2t screws in coupler comnecting C613 shaft to dizl drive.
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Section 5 THECRY OF QFERAT ION

- 3, ¥isuaslly synchronize 0606, C613, C618 (by turning capecitors to max.
capacity position). Position crank arms on push rod to C606 at about 207 counter-
clockwise from the plane of the straight edges of the rotor plates.

4. Visuzlly align G606, CH13, C618 at 90 rotetion from mex. capacity posi-
tion, :

5, Set Main Tuning Control at 3870 end tighten set screws on coupler connecting
£613 to dial drive,

{b) Set Controls,
1, 3CK-1 Fil Sﬁ oh.
2, 30K-1 plate voltage control on LV.
3. 30K=1 plate S4 on.
Lo 3104-3 emission SW on SEND, key closed.
5, 3104«3 Bxcitation control on position 7.
{(e¢) Trimmer Adjusiments,

1. The following table lists the trimmer to be sdjusted in each stage, on
esch band, in the order given, for meximum grid current in the following stage:

V602 V603 V604

. Set Set Plots Plate Plate
Band_SW Main Tuning  2nd 64G7  lst 807 2nd 807
20 4,000 £636 c637 cé32
3,400 1602 L604 L5610

40 7,300 — ———r £633
7,000 ——— — 1611

20 14,400 L — 0638 Cé34
14,000 B 140% 1612

15 21,450 g Cé39 Cé35
21,000 e 1606 1613

10 29,700  — G640 619
27,000 — 1607 1614

2. Start with inductive trimmers approximciely centersd in thelr adjustment
range and coupling coils in place on the "cold" end (nearest chessis) of the
plete coils of the V6O, stage.

3, Alignment will be indicated on the meter as shown below:

Circuit Meter Switch Typlcoel Meter Readinz
Plate 2nd .6aG7 1st 807 grid 1=3 MA
Plate 1lst 807 2nd 807 grid 4=5 MA
Plete 2nd 807 P.A. grid current 15 MA
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4. Set Band Switch at 80,
5. Set Main Tuning at the higher frequency {4,000 kej.

6. Adjust 0636, then 0637, then 0632, keeping the Grid Tuning control on
the 30K-1 in resonance when adjusting 0632. Alignment will be indiested as in
paragraph Co.3.

7. Set the Main Tuning Control at the lower frequency {3400 ke) and adjust
1602, then L604, then 1610, keeping the Grid Tuning Control on the 30K=1 in
resonance when adjusting 1610,

8, Repeat step 6 and 7 until tracking is obtained at each end of the band.

9, Alignment of the other bands is to be done in a similar menner, fellowing
the table in c,l above,

10, NOTE: On the 40 meter band no adjustment of the V602 and V603 stages
is made,

11, NOTE: On the 20, 15 and 10 meter bends no adjustiment of the V602 stage
is msde,

12. Check second 807 grid current and FA grid current while funing across
each amateur band for abnormal vari-tion or unstable operation. Variations
should be gradual,

5. OSCILLATCR TUBE REMOVAL.

Replacing an oscillator tube requires the breaking of the sezl arounc the
shield and it will then become necessary to reseal the shield, If it becomss
necessary to replace an oscilletor tube, use a glyptal cemeni or a generous
porticn of Duco cement to resesl the shield.

5.5. DESICCANT CAPSULE.

A silica—gel tube is mounted on the top of the oscillator shield, The
silica-gel sbsorbs moisture from within the oscillztor and aids in retaining
the oscillator calibration. Moisture czuses the color the silica-gel to change
from blue to pink. The silica-gel tube is screwed into & hole in the shield
and should be replaced by & new tube of silica-gel when all of the material with-
in the tube has chrnged from blue to pink., New tubss of silica-gel may be
ordered from the Collins Radic Company.

NOTE
The sezl around the oscillator tube shield and the silica-gel tube is

more eacily broken if the parts are warm, This can be done safely with
a light bulb or infre-red lamp placed clese itc the oscillator.
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PARTS LIST

3104-3 EXCITER UNIT

M

. v SN LM

ITEM i CIRCUIT FUNCTION 5 DESCRIPTION :: FARC-? I,QLJ’:&SEER
ol : L
TOE8-4 OSCILLATOR: | This unit has been dehydrated and hermeti<
) t cally sealed and should be returned to !
) s the Collins Radio Company if servicing is:.
g i required é
c601 § V601 Cathode bypass % CAPACITOR: .01 mf +20%, 300 WY %935 2118 00
C602 § V602 Grid eoupling E CAPACITOR: 2200 mmf + 20%, 500 W ?35 4123 00
603 é V602 Screen bypass g CAPACITOR: A700 mmf +20%, 500 WV ?35 2104 00
C604 % V602 Cathode bypass % CAPACITOR: .01 mf +20%, 300 W ?35 2118 00
C605 § V602 Plate bypass i CAPACITOR: 4700 mmf +20%, 500 WV %35 2104 00
C606 § V602 Plate tuning § CAPACITCR: 6 mmf min, 50 mmf max %22 0021 00
ce07 § V603 Grid coupling §CAP&CITOR: 1000 mmf #20%, 2500 W ?36 0250 ¢0
608 § V603 Grid bypass ?CAPACITOR; 2200 mnf 420%, 500 W 935 4123 00
609 i V603 Cathode bypass %QAPACITOR: .01 mf 220%, 300 WV %35 2118 C0
CE10 % V603 Filament bypass %CAPACITOR: .01 mf +20%, 300 W %35 2118 00
c611 § V603 Screen bypass %capacx&oa:l 4700 mnf +20%, 500 WV ?35 2104 00
célz2 § V603 Plate blocking %CAPACITOR: 2200 mmf +20%, 500 WV ?35 4123 00
0613 % V603 Plate tuning %ckpACITOR: 6 mof mirn, 50 mef max 'ézz 0021 00
Cels4 é V604 Grid coupling %CAPACITOR: 001 mf +20%, 2500 WV %36 0250 00
c6bl5 § V60/, Screen bypass ?CRPACITOR: A omf +40  -15%, 600 WV ‘éél 4020 00
C616 § V604 Filament bypass édAPACITOR: .01 mf +20%, 300 W %35 2118 00
c617 § V604 Plate Blocking %CAPACITDR: 2200 mmf +20%, 500 W %35 4123 00
618 § V604 Plate tuning %CAPACITQR:, 35 mof max, 5 mmf min ézz 0022 00
C619 § L614 Tuning ECA?AélTDR:_ 25,7 mf max, 3.9 mof min %22 0017 00
0620 i V607 Feedback -EGAPACiTQR; .01 mf 320%, 300 W %35 2112 00
621 ; V607 Feedback . §CAPACITOR: .01 =f +20%, 300 W §35 2118 00
] - “ . 1
c622 ; V607 Cathode bypass ; CAFACITOR: ..OL mf #20%, 300 W %935 2118 GO0
0623 | V60 Cathode bypass  CAPACITOR: .OL mf 420%, 300 W 935 2118 00
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: ! i COLLINS

ITEM | CIRCUIT FUNCTION , DESCRIPTION ' EART NUMBER

] §
1] E 3 l:lllsllllll SERJEIETEITN; 4
1 1

€624} Side-tone pitch ! CAPACITOR: ,01 mf +20%, 300 WY 1 935 2118 00
' determining i !

€625 ! C625 A and B : CAPACITOR: 3 x 0.1 mf + 40 - 15%, 600 WV ;961 4059 00
¢ : i

0625h Sidetone plate bypass | CAPACITOR: Part of C625 g
¥ " '

C6258; Sidetone plate bypass | CAPACITOR:  Part of C625 5
' ] t

C625C! Sidetons plate bypass | ChPACITOR: Part of C625 5
! " :

0626 1 Sidetone output { CKPACITOR: 0.5 mf + 40 - 15%, 600wV $ 961 4077 00
i coupling i 3 .

6627 ! V601 Grid coupling | CAPACITOR: 100 mmf #10%, 500 WV 1916 4003 00
! I ¥

C628 ! Oscillator B+ { CAPACITOR: 10,000 maf +20%, 350 WV i 913 0106 00
H r-f filter ; i

C629 | V601 Grid load 'CAPACITOR: 10 mmf #20%, 500 WU 1935 0071 00
1
¥ ! !

C630 ! V601 Grid bypass {CAPACITOR: 0.1 mf +10%, 400 W 1931 3020 00
: t i

C631 | V601 Screen bypass  {CaPACITOR: 0.1 mf 203, 300 W 1935 2118 00
' 1 '
i 1

€632 | L610 Trimming ICAPACITOR: 25,7 mmf max, 3.9 mof min 1922 0017 00
t
! N 1

€633 | L61l Trimming |C&PACITOR: 25,7 mmf max, 3,9 mmf min 1922 0017 00
i
I [} ¥

0634 | L612 Trimming 'CAPACITOR: 25,7 mmf max, 3.9 mof min 1922 0017 00
1 ! H

C635 | L613 Trimming 'CAPACTTOR: 25.7 nmf max, 3.9 mmf min 1922 0017 00
i : 1

C636 | L602 Trimming 'CAPACITOR: 25,7 rmf max, 3.9 mmf min 1922 0017 00

o ! :

€637 i 1604 Trimming 'CAPACITOR: 25.7 mmf max, 3,9 mmf min 622 0017 00
: i i

€638 : L1605 Trimming {CAPACITOR: 25.7 mmf max, 3.9 mmf min '922 C017 OC
1 N » H
1 1 i

C639 | L606 Trimming 'CAPACITOR: 25.7 mmf max, 3.9 rmf min 1922 0017 00
' : :

C640 i L607 Trimming 'CAPACITOR: 25.7 mnf max, 3.9 rof mim 1922 0017 00
i ' ;

C641 | V601 Flate bypass ICAPACITOR: ,O1 mf +20%, 300 W 935 2113 00
b : : ;

E60L | V603 Grid suppressor {PARASITIC SUPFRESSOR: 47 ohm +10%, 1 w 1571 1064 10
! i resistor shunted by 8 turns #18 H
! | copper wire H

E602 | V604 Grid suppressor |PARASITIC SUPPRESSOR: 47 ohm +10%, 1 w  [571 1064 10
} | resistor shunted by 8 turns #18 :
: ? copper wire :

62
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1 i" l:
1 i COLLINS

ITEM z CIRCUIT FUNCTION | DESCRIPTION ' PART NUMBER
of . . p——
! i '
: 5 i
3 B

E603 V603 Plate suppressor i PARASITIC SUPPRESSOR: 47 ohm # 10%, 1 w 1571 1064 00
: i resistor shunted by & turns #18 copper i
H v wire %
1 H
1 ; 1

E604 ! V60, Flate suppressor « PARASITIC SUPPRESSCR: 47 obm +10%, 1 w E 571 1064 00
H i resistor shunted by & turns #18 copper 1
H ¢ wire ¢
1 3
] t 1
! Power connector i STRIP: Terminal, phenolic, 8 post 367 0039 00
]
1 ! i
' Power connector i STRIP: Terminal, phenolic, & post %367 0039 00
i
H 3 i

F601 ! Fil. transformer fuse iFUSE: 1/2 amp, 250 v P 264 4260 00
: : *

I101 !Dial lamp iLAMP: 6 v, 0.2 amp, bulb T-1-3/4 i 262 0023 00
H t t

1102 !Diel lamp 'LAP: 6 v, 0.2 amp, bulb T-1-3/4 | 262 0023 00
1
f t ¥

1103 | Dial lamp |LAMP: 6 v, 0.2 amp, bulb T-1-3/4 262 0023 00
: ! %

1104 :Dial lamp SLM{P: é v, 0.2 avp, bulb T-1-3/4 5262 0023 0C
: : §

1105 iDial lamp 'LANP: 6 v, 0.2 amp, bulb T-1-3/4 1262 0023 00
i 1 ?

1106 {Disl lamp iLAMP: 6 v, 0.2 amp, bulb T-1~3/4 %262 0023 00
' H

1107 1Dial lamp 'LA¥P: 6 v, 0.2 amp, bulb T-1-3/4 1262 0023 00
1 t 1 .
' i ¥

1108 1Dial lamp 'LAMP: 6 v, 0.2 amp, bulb T-1-3/4 1262 0023 OC
' ! : "

1109 iDial lamp 'LANP; 6 v, 0.2 amp, bulb T-1-3/4 1262 0023 00
1 : :

1110 1Dial lamp 'LAMP: 6 v, 0.2 amp, bulb T-1-3/4 i262 0023 00
; i 1
' ! t

1111 :Dial lamp ‘LAMP: Pilot, 6.3 v, 0,15 arp 1262 3240 00
; ; : :

J601 EKey jack 'JACK: 2 conductor, closed circuit, for {360 106C 00
; i plug with 1/4" barrel E
1 H 1

J602 ER—F Qutput 'CONNECTOR: single conducter, pressure 1369 1007 00
: \  type contact i
1 H T
i Interlock connector ECGNNECTOR: 2 econductor convenience cutletiBéS 4500 00
] 1 i
?
!Filter connector ETER INAL: Socket for banana plug {(4) %3:’34 0021 0C
\
: | :
; { :

6-3
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ITEM CIRCUIT FUNCTION DESCRIPTION
L601 ; V601 Plate COIL: Choke, 2.5 mh, 0,125 amp
L602 1 V602 FPlate coil COIL ASSEM: 37 turns #30 wire

L603 : V603 Plate choke

1604 1 V603 Tlate coil
L605 + V603 Plate coil
L606 1V603 Flate eoil
L607 1V603 Plate enil
L608 1V604 Grid choke
1609 V604 Plate choke
L610 V604 Plate coil
L6ll V60D, Flate coil
L612 V604 Flate coil
L1613 V604 Flate coil
161/, !VED4 Flate coil

L615 {Pick up coil for L61O

Y S50 E Al B4 B e e e ke TR e e e T Y N P AN W AR T R W M TR M e Wa W e e M T M Ta e T e A e A R N R W A P R wm M A e e e s W e A e W e o G B M SN B W B e e Vm e e e e e

L616 |Pickup coil for L6l1
]

L617 |Pickup coil for L612
1618 iPickup eoil for L613
L619 Fickup coil for L6l
L620 Osc B+ r-f filter

bt

COIL:

COTL:

iCOIL:
1COTL:
COIL:
COIL:

ar e A e ok T A T W v P e A o e e W e T e A o e e e e e e e ke e A e ke ok e e b o e b e e S MR M A A W M o e A R R e e M o A A Y e e T T e e e AL A WR Mg W T e e e e e e e e e s

COIL:

CCIL:.

COTL ASSEI.:

GOIL ASSHEM:

COIL ASSEM:

COIL ASSEM:

COIL: Choke, 2.5 mh, 0,125 amp

80 meters, Malt

40 meters, Mult

30 meters, Mult

20 meters, tult

Choke, 2,5 mh, 0.125 amp, 50 ohm

Choke, 1 mh #10%, 0.6 arp

COIL AZGEM:

COIL ASSEM:

COIL ASSEM:

COIL ASZEM:

COIL ASEEM:

Part

Part

Part
Part
Fart

80 meters, Tank

40 meters, Tank

20 meters, Tank

15 meters, Tank

10 meters, Tank

of L610, four turns

of L611, three turns

of 1612, two turns
of 1613, one turn
of L6ls, cne turn

Choke, 2.5 mh, 0.125 awp, 50 chm

- A A T T s o £ B W Y R YL R v R A Sk e e bt e o (i e M A4 S bt Bl ol AR B A WO B U B ot T N v T W S W P e T ey P er e e e G e A sl CIOR A i A e A G D e R e e e e R e T e e e e

[T e P E T AT I T

! COLLINS

LEIREESE

| PART NUMBER

240 5300
503 6761
240 5300
503 6762

503 £763

]
e ML LT B T W52

00
003
co
Co3
003
¢o3
003
oo
00
COo3
003

003

240 2100 CO
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COLLINS

; ! ;
ITEM E CIRCUIT FUNCTION E DESCRIPTION ' PART NUMBER
. lllnulrllﬂﬂ"l“i"“lIil“lilul
" X '
M601 | Grid end plate ! METER: 0O~5 ma DC movement, marked 0-1000,! 458 0165 00
' : 0-100, 0-10 '
; Output connector i CONNECTOR: plug for single conductor 1 360 1006 0O
1 ! cable 1/4" max {(2) :
i Interlock comnector | CONNECTCR: 2 prong male plug -} 368 0028 U0
; ' i
R601 i V601 grid 'RESISTOR: 22,000 ohm +10%, 1/2 w 1745 1142 00
f : :
R602 1 V601 Cathode 'BESISTCR: 1000 ohm +10%, 1 w 1745 3086 00
f H ' i
R603 | V602 Grid | RESISTOR: 47,000 ohm +10%, 1 w 1745 3156 00
i ) : H
R604 ¢ V602 Cathode {BESISTOR: 470 ohm #10%, 1 w {745 3072 00
i { *
RE05 1 V602 Screen {RESISTCR: 33,000 ohm +10%, 2 w 745 5149 00
} ! ;
R606 | V603 Grid {RESISTOR: 22,000 ohm #10%, 2 w 1745 5142 00
! : i
RE07 | V603 Cathode (RESISTCR: 750 ohm +10%, 10 w 1710 1750 20
: ; ;
R60E ! V603 Cathode |RESISTOR: 4700 ohm #10%, 2 1745 5114 00
' ; 1
R609 . V603 Cathode iRESISTOR: 3300 ohm #10%, 2 w 1745 5107 00
t 1 i
R610 , V603 Cathode JRESISTOR: 3000 ohm #10%, 25 w 1710 3342 00
: 1 1
R611 ! V603 Screen ;RESISTOR. 47 ohm 410%, 1 w 2745 3030 00
: : !
R612 ! V604 Grid {RESISTCR: 22,000 ohm +10%, 2 w 1745 5142 00
! ' i
RE13 ! V604 Screen suppressor;ﬁ“SESTOR. 47 ohm +10%, 1 w ;745 303G 00
1 ' s
i H
R614 | Piteh control 'RESISTOR: Varisble; 250,000 ohm +20%, 1376 3026 00
: ' /2 w ;
R615 | Sidetone volume iRESISTDR: Variable; 1000 ohm, 63 mz 1377 2200 00
{  control ! i
R618 | Regulator tube droppingRESISTOR: 3000 ohm 310%, 25w "710 3372 00
H i P
] i
R61G : Voltege divider ERESISTOR: 3000 ohm +10%, 25 w Y710 3342 00
1 ‘ 1
1 1 i
R621 ; L604 Loading IRESISTOR: 47,000 ohm +10%, 2 w 745 515¢ 0C
! i
1 i i
R623 | V604 Screen divider  RESISTCR: 22,000 ohm +10%, 2 w 745 £142 00
i H
] i 4
R624 1 Output lecad RESISTOR ASSE!: Nicrome wire wound on 1503 4439 0C2
i ! specizl form :
3624A§ Part of R624 BSISTOR: Part of R624, 15 H
; i :
R62/B ' Part of R62/ RESISTOR: Part of R624, 15
15209 6-5
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ITEM CIRCUIT FUNCTION

I

DESCRIPTION

R624C 1 Part of R624

Ré25 t V601, V602 Grid
R626 ; Keying load
R627 ; V607 Plate decoupling
R628 , V607 Flate load
RE29 | V607 Plate load

3
1
'
i
k]
'
H
1
]
1]
i
¢
t
B
1
1
3
1
i
11
i
'
i
]
1
s
1
]
1
:
'
' .

R630 . V607 Grid
)
$
t
1
]
]
3
'
i
]
]
i
i
1
1
]
i
3
¥
5
!
H
1
!
i
i
1
1
]
H
f
1
i
3
]
1
)
:
1]

R631 ) V607 Grid
R632 | Meter shunt
Ré33 1 veter muit
R634 1 Meter mult
R635  Meter mult
R636 1 Meter mult
H637 ¢ Meter shunt
R638 1Meter shunt
R639 !NMeter shunt
R6LO iHeter shunt
RE.L1 iExcitation control
RE42 | 1605 Load
R643 i L606 Load

i
i

Ré64/4 | V607 Plate decoupling

1
1

R6/5 | Regulator dropping
H
1

RELT V601 Sersen

]
i

S601 | Bond change
'

H
S6014 ! V603 Plate coil
shorting

é-6

1
iRESISTGR:
ERESISTDR:
IRESISTOR:
,

?ESISTOR:
?ESISTOR:
RESISTOR:
.

,

RESISTOR:

RESISTOR:
1
1
RESISTOR:
t

SSISTOR:

1

RESTZTOR:

i
hESISTOR:

-

RESISTOR:

RESISTOR:

RESISTOR:
]
RECISTOR:
i
RESISTOR:
i

%szCH:

SWITCH:

Part of R624, 8.5
100,000 ohm +10%, 1/2 w
220,000 ohm +10%, 1/2 w
10,000 ohm +10%, 1/2 w
47,000 ohm #10%, 1/2 w
47,000 ohm +10%, 1/2 w
10,000 ohm +10%, 1/2 w
4700 ohm +_10%, 1/2 w
25 chm #5%, 1/2 w
100,000 ohm +5%, 2 w
100,000 ohm +5%, 2 W
100,000 okm +5%, 2 w
100,000 ohm #5%, 2 w
25 ohm +5%, 1/2 w

25 ohr +5%, 1/2 w

1.2 ohm +5%, 1/2 w

1.2 ohm +5%, 1/2 w

Variable; 25,000 ohm, 0.013amp

47,000 ohm +10%, 2 w
47,000 ohm +10%, 2 w
47,000 ohm +10%, 1/2 w
10,000 ohm +10%, 25 w

100,000 ohm +10%, 1/2 w

Part of 35601

e o e S U v D

CCOLLINS

PART NUMBER

VErcreka £ DI IEEEPEHEE IR

745 1170 00

i
1745 1184 00
1

745 1128 00
H

7,5 1156 00
]

45 1156 00

i
745 1128 00

745 1114 00

¢

7701 0001 Q0

745 5169 00

745 5189 00

7.5 5169 00

B45 5169 0O

Y01 0001 00

Yo1 ooo1 00

Yo7 0053 0O

07 0053 CO

77 2280 00

745 5156 00

745 5156 00

745 1156 00

vi0 3104 20

H
y45 1170 00

Band change, 7 circ, 5 pos, 6 deck 259 0030 OO

15210



; i COLLINS
(TEM CIRCUIT FUNCTION ! DESCRIFTION ' BART NUMBER
} ' { S
E T p
S€01B! V603 Plate coil ~  SWITCH: Part of $S601 §
' selecting : : !
S601C+1 V603 Cathode bias + SUITCH: Part of S601 i
i
1 ! H
5601C0+2 Dial light |SVITCH: Part of S601 f
H t '
£ 3
S601D} V604 Plate coil short-iSWITCH: Part of S601 E
1
i 1ng £ i
SE0LE! V604 Plate coil ISUITCH: Part of S601 §
; selecting ' i
S601F; Output link selecting ’SWITCH: Part of 8601 I
! i 1
1
5602 5 Functicon switch iSEITCH: Band change, 5 cire, 4 pos, E259 0c31 00
' ! ) 3 deck H
S6024: Recsiver disabling 'SWITCH: Part of S602 !
i N :
! 8
56028 ] Plate switch ISVITCH: Part of 5602 :
: f ;
S602C| V603, V604 Cathods  SWITCH: Part of 5602 :
5 opening ; |
S602D D! HV Plate control ISWITCH: Part of S602 §
] i
' h '
S602E | Filament ISWITCH: Part of 5602 :
1 3
i ; 1
£603 E Interlock ISWITCH: Snap, single pole, normally open ;260 0708 00
1 : ;
8604 E Meter circuit selector |SYITCH: Bsnd change, 2 cire, 5 pos, 1257 0045 00
: ' non-shorting H
S6044 1 Part of S604 ISVITCH: Part of S604 ;
) : t
S604B | Part of S604 ISWITC: Part of S604 |
. : ;
TEO1 | Filament transformer [TRANSFORMER: Anp £il., Pri: 115 v, 672 0065 00
; ; 2500 TV, 19 V4, Sec: 6.3 v CT, 3 amp rms,
; ! 2500 TV, 19 VA ;
V601 ! Isolation buffer [TUBh Type 6AG7, pentode power amp 255 003% X
; 3
V602 ! Frequency doubler :TUBE: Type 6AG7, pentode power emp 1255 003% 20
! t !
V603 ! Frequency multiplier ETUBE: Type 807, beam power amp 2256 G033 o
: ! '
V604 ! Freguency doubler ?UBE: Type 8C7, beam power amp PS& 0033 00
H i H
] 1
V605 ! Voltage regulator ?UBE Type VRLS50 R57 0001 00
H i 1
V606 ! Voltage regulator TUBE: Type VRLOS 257 0002 00
! i t
H :
V607 | Sidetone oscillator  TUBE: Type 6SL7GT, twin triode 255 0040 00
i ! !
V608  Voltage regulstor TUBE: Type VR150 257 0CO1 ON
b7/
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1 A

- . i | COLLINS

ITEM ; CIRCUIT FUNCTION b DESCRIPTION ! PART NUMBER
; - oo
1 " :

V609 i Voltage regulator iTUBE: Type VR1O5 1257 0002 00
' ! i

XF601} Fuse holder iCLIP: Fuse, phosphor bronze 1265 1002 00
! : : ;

XI1111 Pilot light socket 'SOCKET; Pilot light 1262 1210 00
: : o i

XV601, Tube socket ISOCKET: Octal 1220 1005 00

XV602 : ;
| : o

XV6034 Tube socket ISOCKET: 5 prong 1220 5520 00

XV604 1 i i
' " ‘ '

XV605, Tube Socket ISOCKET:  Octal 1220 1005 00

XV606, i ;

XV607 4 i i

XV608 ; :

XV609 : i
: 5 ‘
! : ;

30X TRANSMITTER UNIT i ;
i : i

C201 i PA grid tuning ECAPACITOR: 20 mof to 67 mmf ;920 00C1 00
' ; i

C202 ! Pi grid blocking CAPACITOR: .00 mf $20%, 500 W 1935 4101 00
! ' :

£203, ! Filament bypass CAPACITOR: D047 mf +20% 1936 1105 00

C204 | E i
; ! 3

€205 ! Screen bypass CAPACITOR: ,0047 mf +20% 936 1105 0G
P . i 1
t 1

C206 ! Plate blocking C&PACITOR: 150 nnf 92/, 1004 00
t
§ : i

€207 | C207A and B CAPACITCR: Dual section; 13 mmf to 34.5 1920 0002 Q0
i PA plate tuning t mmf and 20 mmf to 57 mof i
! 1 1

208 | Antenna coil tuning iCAPACITOR: 19 mnf to 202 mmf; dual sectior;920 0G23 00
i 1 ' !

€209 | 20M grid coupling CAPACITCR: 200 mmf +5%, 600 WVDC 913 0132 00
4 ] ¥

€210 | 20K grid coupling DAPACITOR: 250 mmf +5%, 600 WVDC 913 0133 00
i ! !

€211 |15 grid coupling C4PACITOR: 300 mmf +5%, 500 WWDC 913 0134 00
1 H i

c212 ; 10 grid coupling CAPACITOR: 250 mmf +5%, 600 WVDC %913 0133 00
: i 1

C301 V30l cathode bypass  PAPACITOR: 20 mf +100% -10%, 100 W 583 3310 00
i : i

C302 103028, C3028, C302C  PAPACITOR: 3 x .1 nfd, +40 -15%, 600 W BEL 4059 00

6-8
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PASTEI IR

- : ! '
(. mEm . ciRouTFuNcTiON DESCRIPTION ;
§ i ; %
C3024i V301 Screen bypass ! Part of 0302 ;
. C302B: V30l Plate i Part of (302 :
€302C: Decoupling H :
: : |
C304,i Audic coupling ' CAPACITOR: .01 mf +20%, 200 WV 1G35
. €305 1 capacitor ' ;
: ? 3
C306 ! Filter tuning {CAPACITOR: 180 mmf +5%, 500 W 1035
i capacitor : i
' ! i
0307,§ Audio filter {CAPACITOR: 200 mmf +5%, 500 WY 1935
0308 i ; ;
' f : :
C309 | V302 Cethode bypass {CAFACITOR: 20 nf + 100% - 10%, 100 WV ;183
H '
€210 ! Audio coupling |CAPACITOR: 0.1 mf + 40% - 15%, 600 W 1961
1
\ { H
C311 ! V304 Cathode bypass  1CAFACITOR: 20mf +100% - 10%, 100 W 1183
t
] ' !
€312,! Plate decoupling ICAPACITOR: 4 mf +40% - 15%, 600 WV 1961
€313, !~ ; i
. 0314 | 1 i
. : ! :
( €315 ! Nod grid bypass \CAPACITOR: 4700 mnf +20%, 500 W 1935
C316 | V301 grid bypass ECAPACITOR: 100 mmf +20%, 500 Wv %935
. i ¢ i
C317 ! V301 Cathode bypass  ICAPACITOR: .00l mf 20%, 500 WV 1935
: ! i
€401, Filter ICAPACITOR: 4 mf + 40% - 15%, fixed, 1961
C402 | ; 600 W i
' ! i
C403 | Filter ICAPACITOR: 10 mf +10%, 1000 W 1930
! i . i
0501 | Reactor tuning ICAPACTTOR: 0.1 mf +10%, 5000 WV 1930
i ; i
#0501 E Reactor tuning '*CAFACITCR: -15 mf +10%, 5000 Wv 1930
£502,1 Filter IGAFACITOR: 2 mf +10%, 4,000 WV 530
€503 | : :
; t |
FlOl,E Line fuse JFUSE: 15 amp, 125 v 264,
F102 ; i
i g :
F301 | T303 Primary PUSE: 1/2 anp, 250 v, 2 ohms 1264,
o ; | :
F401 | T401 Primary 'FUSE: 1/2 amp, 250 v, 2 ohms 1264,
. ¢ ; i
{w - ¥ 30 cps equipments ' :

15213

CGLLiles
FART NUMBER

2118

D116

0118

3310

5023

- 3310

3005

2204
0107

41C1

3L05
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00
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PARTS LIST
L] { i
i : " | COLLINS
iTEM : CLRCUIT FUNCTION E DESCRIPTION :pAﬂT NUMBER
l‘: : .E lllll TH I EIREIRITIRT HAS
F402 1 T402 Primery ! FUSE: 3 amp, 250 v } 264 4080 60
H ; f
F403 | T403 Primary ' FUSE: 2 amp, 250 v } 264 4070 00
t : 1
F5011 T501 Primary | FUSE: 1 amp, 250 v, 0.7 ohms } 264, 4280 00
! ; s i
¥ 1
1101 i Filament pilot y LIGHT: Candelgbra base; 125 v, E 262 3320 0C
t i . 0,040 amps, 6 watts !
1102 ! Flate piloet 1 LIGHT: Candelsbra base;125v;0,040arps;é w: 262 3320 Q0
J201 } PA r-f input :CONWB”TGR Standard open circuit input; §369 1007 00
H receptacle :uall mounting; pressure type contact for
' ;single conductor shielded cables |
! H ' i
J301 | Microrhone connector EGDN@ECTOR: Standsrd open circult input; 5369 1008 00
: receptacle rwall mounting; pressure type contact for !
: t single conductor; shielded cables %
1 H 5
i
K401 | Flate power contrel %RELAY: Single pole normally open double 2405 0021 00
‘ i break; 15 emps, 112 v, 5000 ohn:s ¢
¥
3 : t
L201 | V201 Grid |COTL: 80 meters; 48 turns #24 G.A. enam. {503 4441 002
) i wire ;
1202 | V201 Grid | 0OIL: 40 meters; 80 turns #24 G.A. {503 4442 002
1 ! magnet wire ;
1203 | V20l Grid 1COIL: 20 meters; 10 turns #12 G.A. 1503 4443 002
5 ) ; tinned copper wire !
1204 1 V201 Grid 1 COIL:s 15 meters; 7 turns #18 G.A. ' 503 4444 002
E ' tinned copper wire !
L205 . V201 Grid ' COIL: 10 meters; 5 turns #18 tinned 1503 4445 002
% H copper wire H
L211 : V201 Grid 'CHOKE: 2.5 mh #10%, 50 ohms 1240 5300 00
! ‘ i
L212 ; V201 Plate 'CHOKE; 1.0 mh +10%, 0.6 amp 1 240 2600 00
1 i !
1 1
1213 i V201 Plate {C0IL: 40 % 80 meter plate tank, 24 turns ;503 3491 002
! : #14, wire :
L214 i V201 Plate iCOIL: 15 & 20 meter plate tank, § turns 3503 3492 002
¢ 1 #10 wire i
L1215 i V201 Plate !COIL: 10 meter, 4 turns #10 G.A, tinned }503 8832 002
L ‘ E N . copper wire E
iglé i Link coil :COIL ASSEM: Plug~in; 80 - 40 meter 1520 3509 00
17 ¢ Antenns coil 1 ;
1218 | Antenna coil i i
! :
H t )
Lg%é t Link coil ECOIL ASSEM: Flug in; 20-15-10 meter :SPO 3810 00
L217 t Antenns coil i 1
1218 | Antenna coil ; :
! j §
L219, Static drain choke ‘CHOKE: 1 mh +10%, 0.6 amp 2.0 2600 00
- L220
15214



PRETE RSt

: f {  COLLINS
ITEM : CIRCUIT FUNCTION ! DESCRIPTION ! PART MUMBER
" J i :iculau LERRELI LY
] : |
L301 | Audio filter 'CHOKE: Audio reactor, 3.75 hy #0.25 678 o077 00 -
i : henry, 100-5000 cps
L302 g V301 Grid ! CHOKE: 3,8 microhy, 300 ma '240 0032 00
i L3
L401 E Filter ECHOKE: 12 hy 75 ma filter reactor, "¢78 0075 CO
i : 120 cps :
L402 i Filter 'CHCKE: 6 hy 250 ma filter reactor 1678 0076 00
i ! 120 cps H
L501,, HV Filter ECHOKE 12 by 300 me, filter rsactor 1678 0081 00
L502 : ; 120 cps ;
i : i
M101 i PA Plate current IMETER: 300 ma, 30 scale divisions, 10 ma (450 0031 00
H ! per division, DC milliameter :
M102 E FA Grid current ‘MWTER 25 ma, DC milliameter 1450 0029 00
H
1 i
¥103 g Filament voltage IMETER: 10 v AC 1452 D006 0O
1 : ; i
M104 E Modulator plate curreny METER: 200 ma, 40 scale divisiens, 5 1450 0030 00
! H milliamps per division ;
¥105, 1 Antenna current METER: 0-3 amp RF, 30 scale divisions 1451 0018 00
¥106 : i
i ! i
P301 5 Microphone plug 1CONNLCTGR Flug connector for single 5369 1006 00
! ' i conductor shielded cables ;
R101 ! Series resistor for  BESISTOR: 660w, heater element comical, 1711 0003 00
: tuning 3 115 v i
! 1 ¥
R201 ! PA Grid leak RESISTOR: 5000 ohms +10%, 25 watts 1710 3542 00
i : 1 3
R202 % PA Screen dropping ?ESISTGR: 5000 ohms +10%, 50 wattis ?10 4542 00
! . resistor i !
R302 | V301 Grid RESISTOR: 1.0 meg #10%, 1/2 watt 745 1212 00
H t t
R303 | V301 Cathode RESISTOR: 1000 ohms #10%, 1/2 watt 745 1086 00
; : 1
R304 EVBOI sereen dropping RESISTOR: .47 meg #10%, 1/2 watt %45 1198
ot : i
R305 | V301 Plate RESISTOR: 100,000 ohms +10%, 1 watt, 2745 3170 02
] ! t
R306 | V302 Grid RESISTOR: 500,000 ohms potentiometer 76 3027 00
' : 1
¥
R307 | V302 Cathode RESISTOR; 1000 ohms +10%, 1 watt gu,s 3086 00
H
3 £
R308 | V302 Plate RESISTOR: 47,000 ohms +10%, 2 wabt PA5 SL5€ €
I
§ t
R309 EAu&io dropping %ESZSTOR 160,000 ohms +10%, 1/2 weti ?45 117¢ 00
{ i 3
R310 3 V302 Grid RESISTOR: 100,000 ohms #10%, 1 watt 745 3170 00

15215
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o ' | COLLINS =~
ITEM ' CIRCUIT FUNCTION : DESCRIPTION | PART NUMBER
3 ] .
] 3
¥
R311,} Voltage divider and IRESISTCR: 620 ohms #5%, 1 watt 1745 3077 00
R312 } V302 cathode ' P
t i : '
F . 1
R313 ! Voliage divider and :RESISTOR: 330 ohms +10%, 1 watt i?AS 3065 00
! V302 Cathode i ;
} 3 i
[]
R314 | V302 Plate IRESISTOR: 47,000 ohms #10%, 2 watt 1745 5156 00
¥ ' 1
t - 1
R315 | Gain control :RESISTOR: 100,000 okms potentiometer 2380 3100 40
i i T
1
R316 | V304 Bias IRESISTOR: 750 ohms #10%, 10 watts 1710 1750 20
- i 1
] -
R317 i Plete decoupling EHESISTOR- 47,000 ohms +10%, 1 watt 2745 3156 00
' | ’ H
R318 | Plate decoupling IRESTSTOR: 4000 ohms #10%, 50 watts 1710 4442 00
i : §
R319 E Plate decoupling ERESISTOR: 20,000 ohms +10% 10 watts 710 1204 20
r i ]
R320 ; Plate decoupling @ESISTOR: 4,700 ohms +10%, 2 watt 3745 5114 06
: 1 , :
R40L i Modulator bias control RESISTOR: 750 ohms #10%, 25 watts 1735 0002 GO
i , ' '
R402 E Bias voltage divider RESISTOR: 500 ohms #10%, 10 watts 17710 1800 20
: ' :
R403 : Bias voltage divider [RESISTOR: 1000 ohms +10%, 10 watts W10 1142 00
H H - * '
1 \ 3 :
R404 | Bleeder voltage divider RESISTCR: 25,000 ohms +10%, 50 watts 210 4254 20
t L
1 : 1
RADS 5 Relay voltage dropping RESISTCR: 1250 ohm #10%, 10 watts ?10 0024 0O
H ; § ‘
gsgg, i Bleeder RESISTOR: 25,000 ohxs #10%, 50 watts ?10 4254, 20
502, ! ;
R503, ! i
R504 ! E
! 3
SlOl.i Filament adjusting SVITCH: 3 position single circuit, 59 1180 00
! ! 10 amp contacts in all positions
$102 ! Tune-operate BWITCH: 3 positicn single circuit, 59 1180 00
: i 10 amp contacts in all positions
S103 ! Filament power §w1TCH: SPST toggle 66 3005 00
i
i _ ] i
S104 ! Plate power BUITCH: SPST toggle R66 3005 00
! ¥ )
i M
S105 ! Door interlock BUITCH: FPush button, 3 amps, 125 v R66 0003 00
i
¢ t . ]
5201 | 82014, S201B, S201C, GWITCH: 4 circuits, 5 position, 4 decks; k59 0020 00
} S201D i 3 decks are single circuii 5 pesition
H t shorting, 1 deck shorts all except one
contact together
6-12
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PAETE sk

; 4 ! COLLINS

TEM | CIRCUIT FUNCTION : DESCRIFTION | PART NUMBER
i : :

82014 Relay selector i Section of 5201 i

S201B; Lirk selector | Section of 8201 ;

S2010! Grid coil shorting i Section of 5201 1

52010 Grid coil selector ESectlon of 8201 i
i
' + ]

52021 S2024, B, C, D ESTILCH: 5 position tap switch, 4 deck 5503 3540 004
H t 1

SZGEAE Plate coil sslector i Section of S202 :

S2028! Plate coil shorting iSection of 8202 i

5202C; Antenna selector ESection of 85202 E

5202D! Antenna selector Section of 5202 !
]
1 ] i

S301 ! 83014, B ?szTc includes :
: lSiANDQFF. (qu 2 req) ceramic, 1"x3/8"dis :190 0012 0O
H aSTANDDFF. (aty 4 req) ceramic 2" x3/8"dia 1190 0021 0O
' ICO”TACT STUD: 8-32 hex :305 0145 00

33014} Mod fil switeh :Sectlon of S301 !

8301R| Mod transformer :Sect¢on of S3C1 !
H shorting ; !

T101 ; High voltage plate i TRAENSFORMER:  50/60 eps; Pri: 115 v; Sec:i 662 0015 00
| 5700 v CT; 300 ma ;

T301 ; Modulator input | TRANCFPORL.ER: Driver; class "B"; Pri: 60 1677 0074 00
: ! ma unbalanced; 2500 ohms; Sec: 15 ma
i ) balanced; 15,000 chms, CT ;

7302 1 Modulstion 'TRANSFORI'ER: Nodulation; Pri: 175 ma bal;!677 0C73 0O
; : 32,000 ohms CT; Sec #l: 150 ma; 16,700 !
: ! ohms; Sec #2: 50 ma unbalanced; 248 v}
E ' rms w/1770 v across Sec #2 !

3 [}

i 1

T303 { V304 Filement | TRANSFORMER: 50/60 cpe; Pri: 115 v; 1472 DOAD 0O
; ! Sec: 6,3 v; CT; 3.0 amps !
' ; ;

T401 ; Bias power 'TRANSFORMER: 50/60 cps; Pri: 115 v; 1672 0068 00
: } Sec: 5.0 vy 2.0 amps; 5.0 v, 2.0 amps; |
3 I 420 v, CT; 0.100 arp :
: i i

T402 + IV Power {TRANSFORrER: 50/60 eps; Pri: 105v, {672 0080 00
| E 115 v, 125 v; Seec: 1320 v; CT; 177 amps;
1 N 1

T403 1 V202, V305, V306 'TRANSFORER: 50/60 cps; Pri: 10%5v, 110 vi€72 0072 00
; Filament ! 115 v; Sec: 5.0 vy CT; 20.0 arps :
i ; i

T501 E High voltage rectifier;TRANSFOR‘?R- 50/60 ecps; Pri:  105v, 110 v;672 0079 00
t filament 1 115 v; Sec: 2.5 v; 10 A ;
! I :

V201 E Power amplifier ETUBE: Type 4-1254; power tetrode 2256 0068 00
! i £
1 H

V301 | Audio input ;TUBE: Type 6537; triple grid detector i255 0030 00
’ amplifier

15217 6-13



: i T CoLLING
ITEM CIRCUIT FUNCTION ' DESCRIPTION ' PART NUMBER
..... : : L.
; : :
V302 | Audio amplifier | TUBE: Type 6SN7-GT; twin triode smplifier: 255 0033 00
H ' }
V303 | Clipper |TUBE: Type 6H6; twin diode 1255 0117 00
' " i
V304 5 Ludio driver *TUBE: Type éB4G; power amplifier triode :255 0124 00
1 : B
V305, odulator {TUBE: Type 75 TH; medium MU triode i 256 0071 00
V306 : E E
H ' '
V401 3 Bias rectifier ITUBE: Type ERAGY;.full wave high-vacuum }257 0020 0O
! ; rectifier !
V402 ¢+ Low voltage rectifier (TUBE: Type 5R4GY; full-wave high-vecuum {257 0020 CO
; ! rectifier H
V501, High voltage rectifier!TBE: Type B6O6A; half-wave mercury- ‘256 0049 00
V502 ; H vapor rectifier H
1 ! H
XFlDl; Sockets for F101, FlORMTG BLOCK: Fuse; 2 plug recsptacie ;265 1013 ©0
: ’ -
X¥301: Holders for F301, F401,HOLDER: Fuse; extractor post ’255 1002 0O
XFL01t F402, F403, F501 i :
XF402} : '
XF403 4 : 3
XF501: 3 ;
: . H :
XIlOlE Sockets for 1101, I102,SOCKET: Pilot light 1262 0033 00
¥1102! : ;
i : H
XRlOl? Socket for R101 ESOCFET: Heater; std screw type 2265 1010 00
: ; =
V201! Socket for V201 ESOCKET. Tube socket for 5 prong tube 1220 1016 €0
; 1
¥V301,] Socket for V301, ,ESGCKET: Eight prong tube sockei ;220 1005 Q0
XV302, V303, V304 : '
s : |
: H i
' ! i
1 ; i
X305, Socket for V305, ISCCKET: Four prong tube socket 3220 5450 00
XV306; ' :
' ' '
V401, Socket for V401, bGCKET: Fight prong tube socket 220 1005 CO
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XV501, Socket for V501, isocth: Four prong tube socket, 9/16" x kzo 5450 00
xvgozg E1-131/16" x 1-49/64™ i
! i :
i i ¥
t i H
; ! ;
614

15218



