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GUARANTEE

The equipment described herein is sold ander the followiag guarantieel

Coilins agrees to repair or replace, without cbarge, any equipmesnt, paris or accessories which
are defective as to design, workmanahip or material, and which are returaed to Gollias at its fac-
tory in Cedar Rapids, Towa, traasportation prepaid, provided that the foregoing shall not be applic-
able to.

la? PBguipmeat or accessories as to which notice of the claimed de-
fect is not given Collins within one year from date of delivery

{b} Eguipment and accessories manufactured by others than Collias,
tubes and batteries, all of which are subject only to such ad-
justmezt as Collies may oblain from supplisr thereof;

{c) Equipment or accessories which shall fail 1o aperate iz a tormal
or proper manier due Lo exposure to excessive moisture inthe atl-
mosphere or otherwise after delivery, ausy such failure not being
dezmed a defect within the meaning of the foregeing provisioas,

Collims further guarantees that any vradio traasmitler described herein will deliver fall radio
frequency power outpust at the astenns lead whes connected to a suitable load, but such guarantee
shall not be comstrued as a guarantee of any defimite coverage or range of said apparatus,

The guarantee of these paragraphs is void if equipmeni is altered or repaired by others than
Collins,

Notice of any claimed defect must be given to Cplliass prior to return of awny item. Such notice
mugt give full information as 1o nature of defect asd identification {including part number if pos-~
siblel of part cossidered defective., Upon receipt of such motice, Collins will promptly advise re-
specting returns of equipment, Failure lo sacure our advice prior to the forwardirg of goods for re-
turn may cause unnecessary deliay in the bandling of such merchandise.

No other warranties, expressed or implied, shall be applicable to said equipment, and the fore-
going shail constitete the Buyer's sole right and remedy uwader the agreemenis ia this paragraph coa-
tained, Im no event shkall Cogllias have any liability for comsequential damages, or for loss, damage
or expense directly or indirectly arising from the wse of the prodacts, or any inability to use them
either separately or is combination with other eguipmeni or malerials, or from aay cause,

HOW TO ORDER REPLACEMEHT PARTS

¥hen ardering replacement paris, Jyou sbould direci your order as isdicated below and Iurrish
the followirg information iasofar as applicable:

Address: Lollinms Radio Company
Sales Service Department
Cedar Rapids, Iowa

Information Feeded:

i3 Quantity reguired

{B} Part pamber of item

{C]  Item number {obtais from Parts List or Schematic Diagraml
(b} Type number of unit

tE]  Seriasl sumber of uwpit

{F} Serial number of eguipment

HOW TO RETURM MATERIAL OR EQUIPHENT

If, for any reason, vou should wis return maierial or eguipmerti, whether uader the guaran-
tee or otherwise, Fou should sotify ugy ‘iag fall garziculars incleding the details listed below,
insofar as applicable. Upon receipt of Such notice, Uclliss will prompily advise you respecting the
return, Failure to secure our advice grzor tothe forwarding of the goods or failure to provide full

Zpartlculars may CauSe UNDECRBA3ATY delay im- ﬁaﬁdllng of vour returned merchandise,

Address: Colliss Radio Company
Sales Service Deparimesnt
Cedar RaﬁidS, Towa

Ipformatiosn Needeé

{) Date of delzverv of eguipment
{B) Date placéd ifi sérvice

[C) Nuomber of Bodfs in service
IDY Pary pumberiofitem

YE) Itemonambeér lobidin from Parts List or 3chkematic Dxagram}
{F1  Type-dumber ©f . wzit from which part is removed
! Seriaildumbericl unit

) Serfial numberis? the complete eguipment

To Watdreet faiince

1 Casselofs fallure'
'} Eemarks' :
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GINERAL PESCRIPTION

SECTION 1

GENERAL DESCRIPTIOH

1.1, GENERAL,

lolede PURPOSE UOF BOOK, = This instruction book has been prepared ta assist

in the installation, operation, and maintenance of the Colling 51J-3 Radio
Communications Recsiver,

1.1.2, PURPOSE CF EQUIPMENT., - Collins 517-3 Receiver is designed for

communiication applications which require the highest order of stability and
dial accuracy. Under ncrmal operating conditions, the receiver tunes the
range of C,5 to 30.5 me with a normal setting error and drift of lsss than
1 ke at any freguency wibhin its range. Designsd primsrily for amplitude-
modulated and continuous-wave reception, the accuracy snd stability of the
receliver also make it suitable for applications where 1% is desired %o
receive or set definite frequencies without searching or frequent adjusting.

l.1,3, DESCRIPTION.

{a) MECHANICAL, ~ The 51J-3 receiver is constructed in a panel and
ghelf assembly designed for mounting in a standard rack casbinet. Oversll
dimensions are 19 inches width, 10-1/2 inches panel height snd 13-1/2 inches
depth behind the panel, Damage from dust and other foreign matter is
prevented by s dust cover which fits over the top of the chassis,

The following controls are located on the front panel:

B-F GAIY CRYSTAL PILTER SELECTIVITY
AUDIC GATH CRYSTAL FILTER PHASING

BFD ON=0FF OFP-STANDBY-0N

CALIBRATE ON-OFF MEGACYCLE TUNING {BAND CHANGE)
BFO PITCH KEILOCYGLE TUNING

AVC ON-OFF ZERC ADJ.

LIMITER ON=OFF METER QUTPUT-INFUT

ANT, TRIM CAL. {100 KC ADJUSTMENTS)

The funing range of .5 to 30.5 me 1s divided into 30 bands, each
one megacycle wide., Bands are selected by the BAND CHANGE knob and in=-
dicated by & slide-rule type disl calibrated al one~tenth megacyele
{100 ke) intervals. The kilocycls tuning control covers each of these
megacyele Intervals with ten turns of a 100-division circular dial calw
ibrated at-ons kilocycle intervals. 7The stability of the receiver is
consistent with this finely divided calibration evern at the highest fre-
usnceisds g

A four-ohm headphone jack and a 600~ohm speaker jack are pro-
vided on the froni penel. The antenns connsctor , 50-ohm i-f output

2019 1-1




GEHZRAL DESCRIPTION

commector, break-in relay terminals and four-chm snd 600-ohm sudic cutput
terminals are provided on the rear, Also, a heavy duly a-c power cord
extends from the resar of the chassis,

{b) ELECTRICAL, - Where advantageous, the 51J-3 Becsiver uses single,
double or triple conversion in tuning the entire freguency spectrum of .5
to 30.5 me, Eighteen tubes, three of which are dual tubes, are smployed in
the receiver., With the exception of the rectifier tubse, all are of the
miniature type. The tuning renge is divided into 30 onammebac /cle bands by
g system of switches and colls that are parts of the r-f amplifier and first
mixer circuits., Bands are changed by moving powdered ircn slugs into the
coils in ons megacyeles sbeps until the colls! inductance 1limits are resched,
then chenging coils and repeating. Tuning involves posiitioning these slugs
within the one-megacyels intervals, Injection voltege for the first mixer
is obtained from either the fundamental or the harmonic oulput of an oscile
lator, the frequency of which is controlled by one of ten quartz crystals
selected by the BAND CHANGE sontrel. The kilocyele tuning control drives
a vernler disl ecalibrated in 100 one-kilocycle divisions, This control
operates through a differential mechanism to move the slugs in the ceils
until they cover the range between the one megacycle band change steps, Thus
the BAND CHANGE control selects colls and erystals and roughly positions
the tuning slugs, It also selects one of two ranges of the variable i-f
channel and tunes the selected I-f coils along with the r-f coils,

hat the

Crystal freguenciss for first mixer injection ars so chosen i}
Frequency produced Q; the Plfsﬁ mizsr siways falls in either the 1,

2.5 me or the 2.% to 2,5 me range of the variable i-f channel,

t:)
5%

Excepiions fo the operation Just described are bands 1, Z and 3. Band
1{.5% %0 1.5 me} uses an intermediate mixsr beiween the first nixer and the
variable i-1 coiis, ?him mixer ascepts Ffrequencies in the range of 10.5 to
11,5 me from the first mixer, These freguencies are produced by applying
to the first mixer a 12 me signel from the crystal oscillator. This
osecillator also appiles an B mc voltsge to the band 1 mixer to produce a
signal within the range of fthe i=f shannel thal tunes from 2.5 to 3.5 mso.
Bands 2 and 3, which cover 1.5 %0 2.5 me and 2.5 to 3.5 me respeciively,
are identical in span to sach channel of *he yarishle freguendy i-0 coils:
thus they feed through %o the second mixer without utilizing the first mixer.

Following the variable 1,7, and the second mixer are the crysial

fiiter and a thres-stage fixzed Intermediasts~frequency amplifier, OLon=-
version to the fixed 1.f, of 500 ko is accomplished by injecting into the
second mixer a 2 to 3 mo sigasl from 2 Collins 70E-15 oscilliator. This

oscilletor signal combines with either of the two varlabls intermedisztes
frequeQGLea 1.5 t0 2,5 and 2.5 03,5 mc, to produce the difference fregquency

500 ke, The 70B-15 oscillator is tuned by the kilosyele tuning conirel

in siep with all other circuits,

1=2




GENERAL DESCRIPTION

Stability of ths 70E-15 oscillator is assursed by femperature~cole
pensated components operating in a sesled and molsture-~procf housing.

Separate rectifiers are used to produce automatic volume control
and audlo voltages. D-C amplification of the automatic volume control
voltage is provided to obtain essentially uniform input to the detéctor.
Audic power output is held within 3.5 db over signal input voltage ranges of
five to 125,000 microvolts at the antenna terminals. A series type noise
limiter ¢lips modulation at 30 percent., This allous good reception in
the presence of sirong noise pulses,

1,2. VACUUM TURBE TABLE,

The following table lists the tubes employed in the circuits just
described.

SYMROL TURE

DESTIGNATIOR TYPE FUNCTION
V1ol OAK 5 Radio-frequency amplifier
V102 6BES First mixer
V103 6BEC Band 1 mixer
V104 6BA6 Calibration oscillator
V105 6AK 5 High-freguency crystal oscillator
Y106 6BED Second mixer
107 6BAS First 500 ke i-f amplifier
V1.08 ERAG Second 500 ke i-f amplifier
V109 . 6BAS Third 500 ke i-f amplifier
Vii0 I28%7 Detector and A.V.C. rectifier

viit 1R2E0G7 A.V.C. amplifier and i-f output
S cathode follower
Holse limiter and first asudio amplifier
Audic power amplifier
Beat frequency oscillater
Power rectifier
Voltage regulator
Variable freguency oscillator
Oscillator iscolstion amplifier

..; &?1$2

n megacyclss and kilocycles

niform bandspresad

calibration at roomismperatire is within 300 cops
nearest 100 ke calibration point is used to
5t the Tidueial,




GENERAL DESCRIPTION

TEVPERATURE RANGE: ~20°C to +60°C
SENSITIVITY: Band 1 - Less than 15 pv gives 1 watt with 10 db s/n
Bands 2 o 30 - Less than 5 v gives 1 watt with 10 db s/n
SELECTIVITY: Totel bandwidth is 5,5 to 6.5 at 6 db down and 17 to 20 ke at
60 db down, With crystal filter in, total bandwidth is 0.2 ke
2t 6 db down and 12 ke at 60 db down.
SFURIOUS FREQUENCY RESPONSE: Down at least 40 db
AUTCMATIC VOLUME CONTROL: Less than 3.5 db increase in audio power outpubd with
: an increase in r-f signal from 5 to 125,000 BV
S5 METER: Meter calibrated in 20, 40, 60, 80, 100 db above AVC threshold and
=10 to +6 db audic level with & mw as refersnce
NCISE LIMITER: Seriles type ahead of the first audio stage
AUDIC POWER OUTPUT: 1-1/2 watts at 1000 eps with less than 15% distortion
AUDIO FREQUENCY RESPONSE (overall)s Not more than 3 db at 200 cps and not
more than 7 db at 2500 cps
AUDIO CGUTPUT IMPEDANCE: 4 and 600 ohms
I=F QUTPUT IMPEDANCE: 50 ohms
H-F INPUT IMPEDANCE: Designed to operate into a high impedance whip or
single-ended antenna
POWER REQUIREMENTS: 85 watts at 115 volts 45/70 cps. Same power
required when recomnected for 230 volt 45/70 cps
operation
DIMENSIONS: Panel - 10-1/2 inches high, 19 inches wide, noiches for standard
rack mounbting
WEIGHTs 43 pounds

Tead,




seked in g number

sullins 51J-3 receiving equipment is p

el 7 for a 1list of all sguipment

) T T to avoid damaging the cone
tents, e the packing 1, =& fully 1if% the units out of
the carions, Search all packing ﬁﬁﬁa?iai for bma¢i parcels, Extra pilod
iight bulbs and fuses are suppiied with sach equipment, Inspect each unit
for locse screws and bolits, Meke surs that*?i.ﬁoatrajs uuch s switches
and dials work pre c-?vg 417 sims for damage should i fii@d promobly

Ef a2 claim iz to be i' ed, the original

with the transp
&1 be preserved,

packing cass

2.2, IHSTALLATION |

Zefgto GENERAL . ~ The rsceiver should be mounted in a standard wack Outem
line and mounting dimensions are given im figure 2-1, The front panel is
slotted for mounting st 1=1/2, 3=-3/4, 63 inches from the bottom.
Panel height is 10-1/2 inches and panel wl g 19 inches,

When
sonvenion

o ;
Cand to convan

ing a positilon for the receiver, give consideration to
antenna and ground connections, to placement of cables
servicing the sguipment, Rear pansl connections are

shown in figa
 Zedels i1 SQ%&&GTZM# - ﬁ@%ﬂuﬁ% E cable from & kigh impedance whip
Qar 5 ﬁi la ‘ﬂﬁﬁ antenns’ Eﬂ au?@nﬁa

ack Ji01 on rear panel. [f the re-
-3 tr&q%mﬂiter? the v-T input circuitl

in reley B101 to operate when the
cblons zire describsd in parse

N
Ea
i.m

neh diameter audio output jacks
ignated PHONES and the other

nd 600 ohms respsctively. An audio
eax panel., Terminal G is a ground
outputs of 4 and 600 ohms ime
*13@&@& in paralle; wlth the FHONES

(3

-200 millivolt, 50 ohm, 500 ke i-f

4 o hhe rvesr panel,




. INSTALLATION

2.2,5, REMOTE STANDBY CONNECTIONS. - Break-in relay comnections are availe
able at terminal strip E101 at the rear of the chassis, Terminals are

marked 1, 2 and 3. Terninzl 1 is connechtaed to receiver ground. Terminsls

= and 3 are connected to the break-in relay coil, which is rated at 8.5

dwe volis and 135 ohms dec resistance, During operaticn, terminals 2 and 3
are usually connecied to 2 set of normally closed contacts on the carrier
control relay of & transmitter in order to silence the receiver during trans
mission. When the break-in relay coil is energized, one pair of contacts
shorts the antenna %o ground; another pair, connected in series with & section
of the OFF-STANDBY-OF switch, remcves plate voltage from the three i-f
amplifier stages. In STANDBY position, the OFF-STANDBY-ON switeh also re-
moves plate voliage from the i-f stages,

2:2,6. POWER CONNECTION, — Make power connection by using the rubber -
covered cord thal is permanently attached at the rear of the chassis., This
cord is six feet long and is equipped with a standard a-c plug. The power
source mist supply 85 watts at 115 volts, 45/70 cps. If 230 volt operation
is desired, reconnect transformer T8 by removing the jumpers between
verminals 2 snd 4 and between 1 and 33 then comnect & jumper between termi-
nals 2 and 3,

2.2:7, TUBES, - Before turning on the equipment for the first time insvpect
the tubes, Be sure that they are in their correct positions, znd that they
are Dirmly sested in their socketis,

2.2.8, FUSE, - The fuse is located on the rear of the chassis, It can be
removed for inspsction by turning the cap of the fuse post to the lefit and
pulling straight up until the cap and fuse come free, This fuse should be
the slow-blow type, with a rating of 1.5 amperes,




3¢ GRTRUT

/

1

GREAKER
CONNECTON

OGNS

ECTH

i

O

o

RELAY

re

1

5 HEAD
RiY

w
W o

WL

L
-5

SoRE

51J3-3 Hear Connections

- Figure 2-2.




ADJOSTMENT AND OPERATION

SECTION 3

ADJUSTMENT ARD OPERATION

3 o l 2 ADJ’HSTE’%E‘]T o

3edlolo GENERAL, —~ Other than zercing the S meter no p
adjustmentq are necessary. Should the S matar requlre zeroi ngg turn tbe
recelver O, BFO OFF, AVC ON, and the 100 KC CRYSTAL OFF; then turn the
BF G&IN Llly ciovxwﬁseu Short the antenna terminals; ben turn the
meter zeroing control until the § meter reads serc., Refer to figurs 5«1
for locatlon of this conirol, 4

¥r

3.2, CPERLTION, v

3e2ele FUNCTION OF CONTROLS, ~ Operation of the 517=2 receiver is exe
veedingly simple if the functioning of the controls is understood. The
following parageaphs explsin the funciions of controls on the receiver's
front panel,

[y

{a) OFF-STANDBY-ON, - In the OFF position, this control opens the
primary power cirecult to turm the eguipment completely of f, Tn the STAND-
BY position ihe power transformer is excited, thus producing filament
voltage for all stages and plate voltage for 91¢ except the threse i-f
amplifier stages. In the ON position the rsceiver is completely operative,

{b) RF GAIW. - The RF GATN control is located in the srid return
circuit of the ave controllsd. tubss and is operative at all times. I
._varies the amount of ibxed O]aS giaced upon the grids of these iubes,

b

\ ¢} AUDIO GAIW, @AY IG u&iﬂ contrel is locatsd in the grid
gc;rcaif of %the ?1rst ﬁuéiﬁ amnlifzer amﬂ is Gpufative at all times., It
: 51 the @Wid op *%is ﬁube, and

af the 30 bands may be selected by 1/2
cthis knob. 4 stiff detent accurately

:cﬁ@sfon gach band,

ig on the slide-vule type dlal.
ach of which squals one full

i to 295 me acd 2.5 to 3.5 me
iaiag & rad zcale on ithe KILOGYDLE
“Lhege ba_dso Begimning with 3.5 mc
3297 ne are indicated by green stripes
ter on the MEGACYGLE dial is operated by




ADJUSTMENT AND OPERATION

the KILOCYCLE control while the scale is changed by operstion of the BAND

MIT TR : ]
CHANGE control,

°} KILOCYCLE, —~ The KILOCYCLE dial is the main tuning control on the
cgiver, Each division on its circular face represents cne kilosycle.

division of the MEGACYCLE scale., To read the tuning dials, merely combine
the figures of the MEGACYCLE disl with those of the XKILOCYCLE cial, thus
artiving at the freguency in kiloeycles, For example, a reading of 14,1 on
the MEGACYULE dial ang of 78 of the KILOCYCLE dial indilcates a frequency of
14178 ko, The XKIIOCYCLE scale for the 1.5 to 2.5 and 2.5 to 3.5 me bands is
in reverse order to ithe scale for the rest of the bands, and 18 printed in
red similar Yo corresponding scales on the MEGACYCLE dial,

{g) ZEBD ADJ, - The ZERQO ADJ moves the indicator line on the KILOGYCLE
control 8 few divisions in either dirsction for calibration purposes., The
~ receiver may be calibrated against elther any receivable station whose fre-
gquency is known or the Internal calibration oscillator. This oscillator emiis
a harmonic every 100 ke in the tuning spectrum. An example of how the re-
ceiver may be calibrated using this oscillator follows, If the desired
gignel is abouit 14100 ke, turn the 100 KC CRYSTAL CN end the BFO ON. Next,
using the KILOCYCLE knob, tune o zero beat with the 100 k¢ marker at 14100
ko, Then move the ZERO ADJ control until the hair line is exactly on 14100
kz. The dial reading in this region is now vary accurate, and the recelver
mey be seit wilthin s few hundred sycles of the desired frequency.

S i

HOTE

e R R e R R

WHEN RBADING THE FREQUENCY OF AN INCOMING SIGNAL,
THE BFO PITCH CONTROL MUST BE LEFT IK THE SAME
POEITION A5 IT WAS WHEN THE RECEIVER WAS CALIw

T IR
BHATED,

4 ien division scale (five divisions either side of center) is
engraved on the lower edge of the escuicheon opening for the KILOCICLE dial,
and is used to log the calibrated position of the hsir line on the various

¥

bhands in ileuw of recsllibrating esch Lime the band is used.
{n} METER INPUT-OUTPUT. »~ The METER switch is 2 momeniary spring-
return type toggle switeh. In the normsl or INPUT position the meter is

connected as an 8 meter, In the OUTPUT position, the meter is comnected in
the audio cutpult circuit as z db meler.

{4} BFD QFF=0N. - In the ON position this control turns ON the beal
frequency oscillator for CW reception, TIn the OFF posiition, it grounds the

2017
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ADJUSTMENT AND OPERATION

sceraen grid of the BFD tube.

{3} BFO PITCH., = The BFO pitech control wvaries the fregusncy of the
e beat frequency oscillator to change the pitch of the audio tone which is
produced by combining the BFU signal with the incoming signal. 4 range

of about £ 3 ke minimum can be obtainsd with this control,

(k] CALIBRATE OFF-ON. - This switch is in the cathods circuit of
100 ke crysital oscillator tube V104 and turns the 100 ke oscillator ON
or UFF. For an explanation of how to use the oscillator, see paragraph
(g) above.,

(1) AVC QFF-ON. ~ This switch turns AVC ON or OFF. In most cases
AVC should be ON for both AM and CW reception, but may be turned OFF for
CW reception if desired.

{(m} LIMITER OFF-0N. = The noise limiter is ussful for bobth AM and
OW reception., When noise 1s not a problsm, turn tnu LIVET to OFF, as
the distoriion will be less in this posifion. When noise of the impulse
type is belng received, turn the LIMITER to ON. Adjustment of RF and
AF gain controls is necsssary for best CW noise limiting.

{n) CRYSTAL FILTER,

SELECTIVITY, ~ In position O of this control, the crystel filter
is not used and selectiviity is determined by the receiver's tuned circuits
- alere. In positions 1 through 4, the crystal filter is in the clreult,
o+ the selectivity being inecreased 45 position 4 iIs approached. Positien 4
. ..g1ves 8 bapdw;dth of abgqt 200 CpS at & db down., oo

the control 1s properly
If s high freguency
vOﬁtro back and
If the

1recap 1om move uhe

 Her'1s calibrated in 20, 40, 60, 80 and
esding r-f input, When readlng audio
rom 10 to +6 db, zero reference being

“dccurate, Tpis oscillator freguency
mits by turning the CALlcontrol with a
Jean be obtained by turning 0169, located




CIRCULT DESCRIFPTION

SECTTON b

CIRCULT DESCRIPTION

%.1ﬂ MECHANICAL DESCHIPTION

4,1.1. BAND CHAEGE - Collins 51J-3 Receiver covers the freguency range
of 0.5 to 30.5 me in 30 bands: 0.5 to 1.5, 1.% to 2.5, and so on up to
30.5 me. Each band is one megacycle wide. Clrcuites affected by band
changes are the r-F amplifier grid, first, =econd, and third mixer grids,
crystal zelector, and crystal hsrmonic tuning circuits. The third mixer

—

is switched in only on band 1 (.5 to 1.5 me). See figure L-1

Operations involved in the changing of bands congist of seleclting
the proper coils in fhesge circuits by means of tap switches and changing
the position of the r-f smplifier and first mixer slug tables. All stages
are permeability tuned by powdered iron slugs. The r-f amplifier and
firet mixer slug tables change position a Tull megecycle in tuning each
time a band is changed. This ig true of all three slug tables, which tune
L1CGL through L113. However, the tap switches select the proper set of
coils for the freguency degired.

Slug tables are driven from two zources: the main tuning knob and
the BAND CHANGE knob. These two driving sources are connected to the slug
_tables through a differential gear mechanism. Thig is necessary since the
coils for bands & to 7, 8 to 15, and 16 to 30 cover these tuning ranges
ﬁ;w1tﬁ one complete excurgioh of the tuning slugs. Tor instance, the band
Lk tc T siug table LTunes its: agsociated colle through four megacycles; in
L one megacyele jumps when operateé.by the BAND CHANGE knob, and in complete
" lcoversge in between when opérated by the tuning knob. An interesting
:featufe of the dir erentlal géarlng ig its ability to combine the move-
m sjaf the two driving sources =0 that the slug table is moved exactly
one megacyc?e in pach.band change,- The other glug tables operate similarly
shiko 7 table,.exce@ﬁ that the band 8 to 15 table tunes 1is ssscciated
-through 8 mc, &n& the hanﬁ Aé to 30 table tunes its assoclated coils
- ug tabies are moved simulibasneously by means

{ucouﬁLer This overtravel coupler drops the
nﬁ#a&es to operate oae pogition for each band

- BAND -EﬁﬂCE kn@b throngh the overtravel shaft and shaft G.




CIRCUTT DESCRIFPTION

s sre selected by the BAND CHANGE kncok through
G and K, variable i.f coilg L116 through L119

: ullS on these bands. On bands 4 to 7, the colls

are selected by the BAND CHANGE knob through the overtravel shaft and shaft

4, and the positicn of the slug table is changed through shalts A, B, C, and . "

D. Om iﬁesp bands the gsme coils are used For each hand. Rand ehange is -

acoompllis by moving the buping slug in the colil an amount eguwal o one

meg acvsie freguency. The slug moves in the coil 0.2%0 inches for a one

meggoyole change. On bands 8 to 15, the r-f colle are changed by the over-

travel shaft and shaft G, and the position of the slug teble is changed one

megacyele per band through shafts A, B, C and D. The movement of the slug

table for a one megacycle change is G.l25 inches. On bands 16 4o 30, the

r-f coils are switched through the overtravel sghaft and shaft § to pogition

16 where the band switch remains for bands 16 to 30 while the overbravel

coupler allows shafh @ to robate through to the thirtieth band. The slugs

in the »-f colls are driven through shafis A, B, C, and . The slugs Travel

30,0625 ineh x5 during band change. During operation on any besnd between

4 and 30 the wvariable i-T chanpel ig alternated from one variable 1-T to

the other By shalts G and ¥, Crystals ave selected by operation of the

BANMD CHANCE knob through the 15-position Geneva sysbem and shefis G, H,

and 1.

h,1.2. TUNTHG, - A1l r-f, mixer and variable i-f coils, ag well as the
variable freguency oscillabtor coil, ere permesbllity-tunsd by powdered
iron coreg. While tuning, these slugs move in and out of the coils at a
rate determined by 2 cam or by & lead screw. Four slug racks or tables
are used in the 5iJ-3 receiver to perform the function of tuning the r-If,
mlixer and varisble 1-¥ 5tages, The group of three slug tables in the rear
portion QI the sgis nesg the r-f and first mixer stages when the receiver
ig opersting in the 3. 5 to 30.5 me freguency range ( bands 4 to 30)? The
Tourth slug table, located at the right hand edge of the receiver, tunes
the r-T stage, the first mixer grid, the third mixer grid and the variable
T coils when raﬁeiving in the range G.5 te 1.5 me. It tunes the r-T
tage and variable 1-7 coils L11S and L1180 when receiving in the range
QS to 2.5 and 2.5 te 3.5 me. When recelving in the ranze 3.5 to 30.5 ne,
this ajug table tunes Snl the variable i-f coils 1116 and L1138, During
tuning, positions of the slug tables are varied by a system of gears and
cams; ses Tigure 4-2. On band 1 (0.5 to 1.5 mo) coils L1101 and 1110 are
tuned uﬁf@ﬁgﬂ this freguency range by the main tuning koob Lthrough shafts
A, B, T and E. On bands 2 and 3 (2.5 to 1.5 and 3.5 to 2,5)} tuning is
dome by the main buning kneh through the same shafts -- A, B, € and E. On
band & to 7, the main buring knob tunes coils 1104k, L107.and L1311 over one-
Fourth of thelr tuning range throwgh shafts A, B, C and D and the differ-
tial shafts. The BAHD CHANGE knob moves this same rack through shafts
G, C, D, and the differential In fouwr steps. Bach step is equal Lo one-
fourth of the coils’ tuning range and The shafts sre peositioned by means of
the detent. Thus L1004, L107, and L1111 are tuned in one megacyele steps by
the BAND CHANGE knob, snd belween thege steps are tuned by the maln tuning

Lop
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CIRCUTT DESCRIPTION

knob. On bands 8 to 15, coils 1105, 1108, and L112.are tuned through
shafts A, B, ¢, D and the differential. Bands 16 to 30 are also tuned
through shefts 4, B, C, D and the differential. Each of the two variable
freguency 1-T channels covers one megscycle range and is tuned by mesns
of the main tuning knob through shafts A, B and E. The propsr channel

iz selected Dby the BAND CHANGE knob through shafts § and K.

L,1.3. FREQUENCY INDICATION. - The band on which the receiver is
operating 1z indicated on the drum dial that is rotated by the BAND
CHANGE knob through shaft G. The 100 ke divisions are indicated by a
pointer on the slide rule dial. This pointer is driven from the main
tuning knob through shaft A, Kilocycle divieions are indicated by the
riastic dial mounted on shaft A. Two scales are necessary on this dial
because bands 2 and 3 run in opposite directions., Mechanical stops are
mounted on the control shsfts to prevent overtravel.

Lh,2, EBEIECTRICAL DESCRIPTION.

L,2.1, QENERAL. - Collins $1J-3 Receiver is a complete coverage super-
heterodyne receiver capable of AM and CW reception in the frequency
range of 0.5 to 30.%5 megacycles. The get covers the tuning range in 30
bands, each band one megacyele wide. Various portions of the tuning
gpectrum use single, dual and triple comversion. Three stages of
intermediate-~fregquency amplification and a crystal filter produce the
desired degree of selectivity. The recelver also features a low
impedance AVC, & good noise limiter, two steges of audic amplification
and a 100 ke frequency spotter or calibrator.

The receiver employs dusl conversion on most bgnds and single or
triple on others in order to obtain full coverage economically with a
minimup of imesge and other spurious responses on all bands. Band 1, 0.5
to 1.5 me uses triple conversion, bands 2 and 3, 1.5 to 3.5 me, use
single conversion, and bands 4 to 30, 3.5 to 30.5 me, use dusl conversion.
Fach bpand is mumbered on the bhand¥s center frequency. For instance,
band 1 covers 0.5 to 1.5 me, baid 2 covers 1.5 to 2.5 me, and so on.

On band 1, where triple conversion is nscessary, an intermediate
ixer is employed betwesen the Tirst and second mixers used in the regulsr
dual conversion scheme. The 6.5 to 1.5 me carrier on band 1 is fed to the

firgt mixer where 1t Is beat against a 12 me gignal from the h-f crystal
osclilator %o produce an 11.5 to 10.5 me signal. This signal is beat
agalinst an 8 mc signal in the intermediate mixer to produce the variable
i.f. of 3.5 to 2.5 mec. The wvarisble i1.4. i3 then combined with the 3 to

2 me varisble oscillator cutput to prodoee the Fixed 500-kc i.f. On bands
2 and 3, the 1.5 1o 3.5 me carrier isifed directly to the second mixer
where 1t is combined with the same variable oszcillator output to produce

. the 500-ke fixed 1.f. On bands 4 to 30 the regular dual cornversion

. gchemwe is employed. On the even numbered bands the signal frequency is
oo beat against the high freguency oscillator ocutput to produce & varieble




CTROUTY DESCRTIPTION

Lo 5 me. On the odd numbered bands s variable 1.7, of 3.5 to
produced. The variable 1.f., is then combined in the second mixer
with the v.T.0. oubput to produce the 500-ke fixed 1.7. The detailed
operation of the various receiver circuits is oubtlined in the following
paragraphs.

4.2.2, RADIO FREQUENCY AMPLIFICATION, - Refer to the block diagram, Tigure
L3, Ope stage of radio frequency amplification is (VI101) used on all
bands. 4 type 68XK5 miniature r-Tf pentode is employed in this sbage be-
cause of its low noiss and good sensitivity characteristics abt high fre-
gquencies. The anbtemms iscapaciiively-eoupled to the grid of the r-7T
gtage on all bands, The r-f colls for bands 1, 2, and 3 are mounted in
the variable i-T gr@up antd are tuned by‘slugs mounted on the variable i-T
glug table which iz at the extreme right hand edge of the recelver as
viewed from the front. The colls for Gands 4 to 30 are clustersd at the
rear of the chassgis and are tuned by sluge mounted on the three r-f and
mixer slug tables,

When opersting in the American broadcast band (band 1), the plate
cirveult of the r-f tube is impedance-coupled te the grid circuit of the
first mixer tubs by resistor RIO5, capacitor (117, znd inductor L110. On
bands 2 snd 3 the pilate of r-f amplifier tube V101 is switched directiy
to primary colls of the variable 1-7 funer where additional selectivity
is obltained, s*ncle conversion being used on these two bands. When
operated on vands L to 30, the plate circultwof the r-f stage is tuned
and capacitively-coupled to the tuned circult in the grid of the first
mixer siaze.

L.2.3, WIXER STAGES,

(a) FI ¥R, ~- The first mixer stage consists of a type 6EE6
miniatur e tuke, Thie stage is used on bard 1 and bands L 4o
30 {0.5 4o 1.5 me and 3.5 to 30.5 me) bub not on bands 2 and 3 (2.5 %
1.5 and 3.5 to 2.5). In the range .5 to 1.5, the grid circuit of this
tubs is tuned by L1116, €318 and 110, Tn the range of 3.5 to 30.5, the

grid civeuit is capaclitlvely-coupled to the tuned plate ecireuit of r-f

stage ViOL. The plate cireunlt of Tirst mixer tube V112 is tuned to either

.5 to 1.5 me or 3.5 to 2.5 me, depending on which band between L and 30

iﬁg operated. However., this circuit is fumed to the 11.9 to 10.5 me

wrm when the receiver 1s timed to the American hroadcast band {band

Om bands 13 to 30, the heterodyning signal for the first mixer is
ained from crystal cscillator stage V105 through the proper crystal

OB 1ilauor pxat@ tuning ceils. On bands L to 12 po plate tuning coils are
da On bends 4 to 30 the” ouﬁ@aﬁfﬁf“%ﬁe Tirst wixer is always belbween

1.% 4o EnS me or 2.9 bho 3.5 me When uged on band 1, the Tirst wmixer is
fed a 12 mc heterodyning szg¢al from oscillator tube ViO5. The output of
the first mixer is 11.5 to 10.5 mCIWhLCh when mixed in the third mixer
with an 8 mc sigpal Ffrom The cryshal oScillath, vroduces = 3.5 to 2.5 me
Ll

2140
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voltage for presentation to the variable i-f coilsz. Qutput of the first
mixer is switched from the variable i-f coils to the grid of the third
mixer by means of switeh pies 85106 and 5107.

{b) SECOND MIXER STAQE. - The second mixer stage, V106, also
employs a 6BES miniature converter tube. Imput te this stage is always
zither 2.5 to 2.5 mc or 2.5 to 1.5 me from the varisble i-f coils Lllé/
1118 and Ll¢7/21¢9 The 3 to 2 mc output of the permeability tuned
oscillator is fed into the second mixer tube at grid number one 1o
heterodyne against the input signal to produce a 500 ke intermediate
freguency. Thie mixer sbage is always used Tor all bands.

{c) ‘I'HIRD MIXER STAGE. - The third, or band 1, mixer stage is
used only when receiving on band 1. A type 6BES miniature converter
tube 1s used in this applicstion also. Grid number 3 of this tube is
excited by a 11.% to 10.5 me signal from the plate clreuit of first
mixer tube V101, and grid number one is excited by a heterodyning 5 mc
signal from the crystal oscilletor. The output of the third mixer is
then 3.5 to 2.5 me, which is then™fed to the grid of the second mixer
through the varisble i~-f coils. This, of course, takes place only when
receiving on band 1 as this siage is not used on the other bands.

.ok, WIGH FREQUENCY COSCILLATOR. - The high freguency oscillator uses a
6AKS miniature pentode tube In a modified Colpitts oseillator circuit. No
tuned coils are needed to make the cirecull oscillate because in-phase
feedback woltage is produced aecross r-f choke 1120, Ten guartz crystels
are used to control the fregquency of the oscilliator output for the various
bands. At the minimum, each crystal is used for two adjacent bands, i.e.
1-2, 3-b4, 5.6 and so on. The harmonics of certain crystals are used also
for other higher bands. For instance, the & mc crystal used for bands

5 and 6 is also used for bands 13 and 14 by utilizing its second harmonic
at 16 me. In those instances where harmonic operation is used, a tuned
circuit picks off the correct harmonic. This tuned cireult is in the
rlate clrcuit of oscillator tube V105 and consists of the primary coil of
1121 and a number of tuning capacitors. The latter are gelected For the
proper band by switch pile 85108. The secondary of coil L121 is tuned to
.8 me and is used when operating on band 1 to furnish the third mixer
“oUwith an eight mc heterodyning signal {second harmonic of the b me crystal).

 fi_Aﬁ'the game time, the primary of LiZ1 is tuned to 12 me (third harmonic of
"L ﬁhé_h me ecrystal) to furnish the first mixer with the required 12 me

‘fﬁéiérwdyning gignal. A list of the crystals and the bsnds upon whlch they
'funetlon ig outlined bn the following page:
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CIRCUIT FREQUENCY

CRYSTAL RECETVER INJECTION
FREQUENCY FREQUENCY BATD FREQUENCY =

L 0.5 to 1.5 1 8 and 12
1.5 to 2.5 2 Hone
2.5 to 3.5 3 Hone
6 3.5 to h.5 b 6
8 k.5 to 5.5 5 &
5.5 to 6.5 6 8
2.5 to 13.5 13 15
13.5 to 1.5 iy 16
10 6.5 to 7.5 7 10
7.5 to 8.5 8 10
16.5 to 17.5 17 20
17.5 to 18.5 18 20
26.5 to 27.5 27 30
27.5 to 28.5 28 30
12 8.5 to 9. Tg i2
9.5 to 10.5 190 12
20.5 to. 91.5 21 24
21.5 to 22.5 22 24
1k 10,5 to 11.5 11 1ih
11.5 to 12.5 12 14
2h.5 to 25.5 25 28
25.5 to 26.5 26 28
g 14,5 to 15.5 15 18
15.5 to 16.5 16 18
Tl 18.5 to 19.5 19 22
1945 to 20.5 20 22
13 22.5 to 23.5 23 26
23:5 1o 2h.5 2k 26
10.67 - 28.5 to 29.5 29 32
29.5 to. 305 30 32

4h,2.5. VARIARLE INTERMEDIATE FREQUENCY, - The wariable intermediaste frequency
gection consigts of two chanmels, one Tor a frequency 2.5 to 1.0 me and the
other for 3.5 to 2.5 me.  The 2.5 t¢ 1.5 me i-f is used on the even numbered
bands which employ doublé conversion, and the 3.5 t0 2.5 me i-f iz used on

the odd numbered bands which employ .double conversion. The 2.5 to 1.5 me

i-f is also used on band 2 &g an #dditional tuned r-f circuit. The 3.5 to

2.5 varisble i-T is used on bBand I as an additional tuned r-f circuit and om
band 1, in the ususl spplication, as a variable i~f for the odd numbered bands.
Using two varisble i-f channelg in this manner cuts in half the number of
crystals needed by the high frequency oscillator, since each crystal's

h-6
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fundamental fregquency or useful harmonic is usged for two bands. Inductors
1116 and L118 Fform the lower freguency i-T coils {2.5 %o 1.5) and are the
coils in which the tuning slug travels. The 3.5 to 2.5 me i-7 is obtained
by shunting L116 across 1117, and L1118 across L119 teo lower the inductances
of 1116 and 1118. Switch sections 8110 and 8111 alternately switch the
shunting coils in and out as tThe BAND CHANGE kncb isg rotated. The varisble
i-f coils are in the grid circuit of the second mixer stage.

h.2.6, VARIABLE FREQUENCY OSCILLATOR, -~ The receiver circuits described

50 far have the function of receiving the spectrum in 1 megacycle bands

that are presented to the grid of the second mixer. The scheme for obtaining
high stability is completed by & method of heterodyning the signsls fo a
lower, fixed intermediate frequency. In this application, a highly stebil-
ized 3 %o 2 mc permeability tuned cscilletor, Model TCE-15, isg employed to
heterodyne against the 2.5 to 1.5 and the 3.5 to 2.5 mc oubtput of the wvarisble
frequency i-f. The resulting 500 ke gignal is amplified by the 500 ke i-7
amplifier.

The coil in the oscillator ig cam wound to produce extremely linear
frequency change with linear movement of the tuning slug. The circult is
temperature-compensated and the components are sealed agsinst changes in
hmidity. Ten turns of the osclllator lead screw produce a linear frequency
change of one megacycle. The inductance of the oscillistor coil ig trimmed
by an iron core sgeries ipductor, the value of which is adjusted at the
factory and sealed.

& type 6BAG is used for isolation purposes following the oscillator
tube. This isclation tube, VO02, is an integral part of the oscillator.

h.2.7. CRYSTAL FILTER. - Selectivity of the 51J-3 recelver is improved
greatly by use of a crysital filter in the 500-ke i-f channel. The

erystal filter circuit consigts primerily of S00-ke i-T input transformer
T101, a 500-kc crystal, and 8 higk impedance tumad elLQQLi Ti02, connected
as shown in Figure 7-7. When SELECTIVITY switch 8114 is in position O

the crystal is shorted and TIOL is connescted directly Bo T102. Thus, there
ig no erystal filter action when 8114 is in position O; selectivity is
determined by the receiver's tunmed circuits alone. When S114 is in any
other position, crystel filter actloﬁ takes place--position 4 giving the
greatest gelectivity.

To anzlyze The operstionrof this circuit consider only the loop
containing TLOL secondary; crystal Y112, and tuned circuit T102. Assume
that S114 is in position 1. The secondary of T10L is a low impedance coil
with a grounded center tap. The brimary of TL01 is tuned to 500 ke.
Consider crystal Y112 in seriés with T102 as a voltage divider, grid voltage
to Vi07 being taken from the boint between Y112 and Ti02. For an i.f. of




%

exactly 500 {cﬁ impedance of the « very low--of The order of 200040
oo g , and. the impedance Ti0 of the order of 100,000 chms. Thus,
at 500 ke practicslliy all the voltsge sppearing across TLOL secondary ig fed

to the grid of ViOT.

For frequencies a few kilocycles further away from 500 the lmpedance
of the crystal increases gresi. When tne crvetal 1lmpedance equals that of
T102, only one-half the voltage on 1101 secondary azppears on the grid of ViOT.
Ag tnm crystal impedsnce beoomes still gresber, the voltage appearing on VIOT
grid decreases., This results in a narrower 1-T response curve, or in greater
gelectivity, than that obiained without crysbal filt

tering. Switching 511k %o
positions 2,3, or & merely sbunts TI02 with resistance, which effectively
lowers the impedance of Ti02 for those positiocms. This results 1n a more
rapid decrease in V107 grid volbage as the i.f. deviates to either side of 500
ke. Hence, sg the effective impedance of T102 lowers, selectivity lncreases.
In the sharpest pozition the bandwidih at £ 4b down is Ffrom 200 fo 300 cps.

The primery purpose of PHASING capacitor C188 ig to produce a cols
treliable rejection notek in the i-T resp@ﬁﬁ@ curve s0 that uvowanted heter-
odynes may be tuned oub. The section of 0188 conmected to the wottom end
of T101 secondsry providss a capacitive path avcund the crystal that balances
out the shunt capacitance of the ecrystal in its holder and external capacitor
C187. Varying (188 either side of the balance point varies the anti-resonant
freguency of the crystal cireulit within 3 ke either gide of 500. fince the:
Fpadanti ool the crystal cirﬂuit at snhbi-resopance is extremely high, the
crystal filter rejects signalg at the anti-resonant frequency.

In order to avoid debuning tuned circuit T102 when varying Cl88, a
second section of 0188 is shunted soross T102., Since €188 has a split
stator and a siagle robor, the hobael shupt capascitance meross T102 remsing
practically constia zg the setiing of C188 iz varie

L,2,8, SECOED MEDIATE FREQUENCY, - The second intermediate freguency
ig Tixed-tuned to 500 ko, 16 consists of three shtages and employs SBAS
tubes in all three shages. T¥pub fwbe V107 is excibed by the crystal filter
cutput coil Ti0F. Permeabilityebumed lramsformers, with output taps taken
off the seegadary‘ﬁoi?s nesr the ground end, are used to produce the desired
i-F gelectivity. A1l thies gboges sre supplled with AVC voltage.

4,2.9. DETECTOR. - Tae ﬁeme tor in the 51J-3 regeiver conslets of one hali of
a 128X7 dusl triocde +u§V, i mumbers 6, 7, end 5). The tube iz used
as a dicds, with rectificasion ing place Delween the plate zand cathode,
the grid beinz comneched 1o the plate. FIH0 apd RISL gerve as load resistors
for the detector while G202 provides r-f filtering.

b,2.10. ROISE LTMEWLB - A geries type neiss 1
recliaver. Tiids 1
dusl trigde tube,

riter 8 uged in the 51J-3
loys one-half {gln% 1, 2 and 3) of a type 124XY7
©bo flgure b-b, Due Yo a-c loading of the

L8
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gecond detector, heavy noige impulses are automatically clipped frow the
positive audio pesks in the detector. The noise appearing on the negative
side of the audio cycle is clipped by the noise limifer in operation, a
negative voltage produced by rectification of the casrrier is developed
across capacitor C2050. This voltage cannot change rapidly due to the
value of CUPLD and R1GD through which C205C charged. This negative
potential is placed upon the cathode of the noise limiter tube through
R153. The cathode ig then negative in respect to the plate of the noise
limiter tube, due fo voltage divider action of RL50 and R151,and current
Tlows. This current is modulated by the audic which then appears on the
noise limiter cathode Lo which the grid Bf the audio amplifier section of
V112 1s commected. The noise limiter diode will conduct as long as the
cathode 1s negatlve in respect to the plate. However, should a heavy
noise impulse be received, the plate would bhe driven fiegative faster

than the cathode could follow due to the time constant of RIS2 and C21C.
If the plate is driven more negative than the cathode, the tube will
cease to conduct and no sudio will reach the grid of the following audic
tube. The audic cannot reach the cathode of the limiter tube directly
from the bottom of the detechor transformer because of the filtering
action of R152 andC205%C. The value of rmodulation at which the limiter
clips can be adjusted by changing the value of gome of the components in
the circuit. In this receiver, limiting starts between 50% and 85%
modulation. Switch S116 bypszsses the signal around the noise limiter when
recelving conditions do not reguire its use.

b.2.11. AUTOMATIC VOLUME CONTROL. - The problem of blocking that is
created by strong signals or heavy static ig eliminated by use of an
amplified AVC system and a low impedance AVC line. Refer to Tigure L-5.
The second tricde section of V110 is used ag an AVC rectifier to produce
control voltage Tor the AVC amplifier which uses one half of dual trilode
Vill. The AVE voliage that ig applied to grids of the controlled tubes
is produced when plate current flowing through one-half of AVC amplifier
tube V111 causes a volbage drop across resistor R146. Plate wvoltage for
the ampliifier half of V111 is obtainesd Trom the voltage drop acrogs
resistors R164, R16S5 and R166, which are in series with the center tap
of the power transformer to ground. However, V111 will not draw plate
current when there is no signal inpubt fo the receiver because of
approximately 11 volts of blas that is placed wupon its grid by the
voltage drop through R1ALk. This bias voltage for Vi1l is taken from the
end of RiL5 through which the rectified carrier flows in opposition to
the bias voltage. Thus, when the rectified carrier becomes strong enough
to overcome the bilas voltage op V111, V111 will drsw plate current and
produce a voltage drop across RiL&, thereby'produclng AVC volbage in
proportion to the strength of the received signal. The blag on the grid
of V111 is high enough to produce a delay in the generation of AVC
voltage and thues allows the receiver to function at full sensitivity on
weak signals. Resistor Riilh and capacitor CPOSR form the time constant




2 EUVE is wu

are ed in a degenerative gireult
gponding bo low audic fre quenﬁ1es,
roult of AVD swmpliflier tube VILL,
r~1T ampiifier Y101, th 5@@ ke
@f amdio ampliflc bion are employed
A second briode section
arrangement. A tyoel6ARYS miniature

ged in phe sudio cubput stage. This stege

has L¢XQi Dims OQJaLﬁeﬁ rom the volbage drop produced across R166 in the
cenber bap lesd of the Ligh volbage transformer secondsry. The secondary
of the sudic outpuh trensformer has both 600-ohm end b-ohm oubpubs. Both
the oubpubs sre terminsted on the rear of the ?haﬁsjs at terminal strip
Eig2. Plug-in conpechions to hokh oubtbris arb-alse made oh.the front panel.
h.2,13%,. 5O OFM I-F QUTPUT, - One-half of dusl triode V111 supplies 50-obm,
EO0-ke 1-F Lo cosxial comnechtor J104h om the resr of the chassis. This
geehion of V111 is uged ag o cabthode followsr. Excitation is obbai ed from
the voltage ur0§-aﬁfass R178, which is comnected in a series circuilt across
the gecondery of 1-T Transformer T105.

ho2.1b., 100 TOR, - This ealibrator is included with the receiver
oy uge when gracy of calibration in the order of 200 cycles 1z
desired., IE to the grid of r-f amplifier tube V101, and ig

JEBATOR OF -
s B 6?@é tube in
&rysﬁal babwos oobrel grid

169 between grid aﬁa ground. Th
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SECTION 5

MATNTENARCE

S5.4. INSPECTION,

5.1.1. GENERAL, -~ This radio eguipment has been constructed of materials
congidered to be the best oblainable for the purpose, and has been carefully
inspected and adjusted at the factory to reduce msintenance to a minimum,
However, a certain smount of checking and servicing will be necegsary to
maintain efficient and dependable cperation. The following section has been
written to aid Iin checking the equipment.

Hed.2. ROUTINR INSPECTION. - Roubine inspection schedules should be set up

for periodic checks of this eguipment. This inspecticon should include
examination of the mechanical system for sxcessive wear or binding, and of
the electrical system for electrical defects and deterioration of components,

If rouvtine inspection of the eguipment is carried ocut faithfully, the
chances of improper operastion of the equipment are greatly minimized. It
1s important, therefeore, that this inspection be made as Trequently as pos-
gible, and should be sufficiently thorough to include all major electrical
gircuits of the eguipment as well as the mechanieal portion.

5:1.3. CIEANTNG, - The worst enemies of uninterrupted service in eguipment

of this type are dirt and corrosion. Dirt reduces efficiency and causes
wndue wear of robating partg, Corrosion most seriously affects contacts
such as thosge om tap switches, tubes, relays and cables. Like salt laden
air, dirt and moisture accelerate corrcsicn. The result may be equipment
failure for no apparent reason.

Periodiec dusting of =accessible parits by mesns of a .soft brush and a
Jet of dry, cli-free air removes foreign particles. Under certain con-
ditions it is difficult or virtuslly impossible to prevent accumulation of
moisture. Even so, freguent wiping of parts lessens dsnger of corrosion.
If the atmosphere is corrosive, fregquent inspection and wiping ¢of parts is
of especial importance.

5.1.4. VACUUM TUBES. - Check the emission characteristics of all tubes; then
examine all tube prongs to make sure they are free from corrosion. Straighten
vent pins with a tube pin straighitener. See that all tubes are firmly

segted in their proper sockets, and that s good electrical contact exists
between tube prong and socket. Before discarding s tube, be sure that it is
at Tfault and that the trouble is not due to = loose or brokemn comnection
within the equipment. Keep an extraz get of tested tubes on hand at all times.
If an equipment?s faulty performence seems due to tube failure, check the
tubes by replacing them with the extrass. Inspection will usually locate

2023 5-1
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defective tubes that are overloading power circulis. Execessive heating or
spubttering within a vacuum tube indicates s Tault in the tube circuit,

5,1.5, TUBE REPLACEMENT PRECAUTIONG.

{a)} Remove tubes by pulling them straight up.
{v) Before inserting a tube, maske certaln thet the pins are
straight snd that it is of the correct type for the socket infto which it 1s

to be placed.

5.1.6. TUBE TABLE

RECEIVER:
Symbol Type Function
Y101 BAKS RF amplifier
V102 6RED First mixer
V1073 ABES Band 1 mixer
V104 5BAE Calibration oscillator
V105 GAKS Crystal h-f cscillator
V106 ERES Second mixer
V107 5BAS Firsgt 500 ke i-T amplifier
v108 EBRAD Second 500 ke i-f smplifier
ﬁ V109 6BAD Third 500 ke i-f amplifier
§ Vil0 128XT Detector and AVC rectifier
- Vill 12AUT AVC amplifier and i-f ouput cathode
% follower
% Vile 128X7 Hoise limiter and first auvdio
. amplifier
- V1t HARS Audio power amplifier
yilk HBAG Beat freguency cscillator
V115 5vh Powermrectifier
V116 AR Voltage regulator
VOOL EBAG Variable freguency oscillator
VOO2 HBAS Ogeillator igolation amplifier

5.2, TROUBLE SHOOTING.

5.0.1. OENBRAL., - Improper performence of radio eguipment is usually due

to tube Teilure. Refer to paragraph 5.1.4. In general, the type of trouble

encountered in radio apparatus can be ascertalned by means of varlous tests
 and measurements. Components in the assoclated circuit may then be checked

ard the cause of trouble located, '

Useful regigtance and voltage messurements will be found in taeble 5-1.

5.2 202h
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NOTE

HO ONE BUT AN AUTHORIZED AND COMPETENT SERVICE
MAYW EQUIPPFED WITH PROPER TEST FACILITIES SHOULD
BE PERMITTED TO SERVICE THIS EQUIPMENT,

2:2.2. FUSES. - This eguipment contains fuses of the correct rating.
Replace blown fuses only afier careifully examining affected circuits to
make certain that no permanent fault exists. Use only 1.5 ampere, slow-
blow fuses.

5.3, ALIGNMENT,

5¢3-1. CGENERAL. - Should the receiver get out of alignment, return it
to satisfactory performance by means of the followlng procedure.

5.3.2. EQUIPMENT AND TOOLS USED FOR ALTGNMENT,

{a) 500-kec to 30.5-mc signal generator.
{b) D-c vacuum tube voltmeter.
(c) Oscilloscope.

(6} Detuning network consisting of a .0l capacitor and 4700~
ohm resistor in series with clip leads.

{e) TFiver or bakelite adjusting tool, l/SLinch dismeter with
screwdriver type bit. {Supplied)

(f) Fiver or bakelite adjusting tool, 5/16-inch dismeter with
screwdriver type bit. (Supplied)

(g) Small screwdriver.
HOTH

IF 4 SIGNAL GENERATOR IS NOT AVAILABLE THE CALIBRATION
OSCILLATOR MAY BE USED FOR ALIGNMENT, USE THE PROCED-
URE OUTLINED BELOW BUT LEAVE THE CALIBRATION OSCILLATOR
ON. TUNE RECEIVER TO EACH ALTGNMENT FREQUENCY BY TURNING
THE XKILOCYCLE KNOB UNTIL A PEAK READING IS OBTAINED ON
THE INPUT METER, AND TUNE TRIMMERS AND CORES, USING

TNPUT METER TO TNDICATE MAXTMUM READINGS,

5.3.3. CRYSTAL OSCILLATOR. THIMMER ADJUSTMENT.

(a) Adjust trimmer (167, marked XTAL on chassis, to provide an
input capacitance of 32 mmf across the crystal holders. This value will
occur at or near minimum capacitance getting. If this capacitor is badly
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migtuned, the crystals will be off frequency and low in outputb.

{p) Connect a 470K-ohm resistor to pin 7 of tube V102. Connect
VIVM between free end of LT70K-ohm registor znd chassis, This registor reduces
the effect of the capacitance of the meter lead. e

{c) In 211 of the following adjustment, peak the trimmers if the
indicated volisge is not more than 2 volts. If it is more then 2 volts,de-
tune trimmer toward minimum capacitance, until voltsge reads 2. Bee figurs

P

Sel.

1 Repeat, tuning trimmer marked 30, with pandswitch on band 30.
1% P & 3

{2) Repeat, tuning trimmer marked 28, with bandewitch on band 28,

{3} Repeat on even bands from 26 through 14, tuning correspond-
ingly marked trimmers.

- {4} Repeat with bandswitch on band 1. Adjust trimmer lazbeled
7 B.C. that is nearer V105.

{d) Remove 47O0K-ohm resistor from V102. Comnnect the resistor to

'-"nzn i Of V103, LConmect VIVM beltween free end of resgistor and chassis.

: (8} FPiace bandswitch on band 1. Tune for maximum indication on
k j}VTVM the urlmm#f marxed B,C. that was not previously tuned.

/,3¢he 100 KC OSCTLLATOR ALTIGEMENT, ~ Calibrabe the 100-ke crvstal oscillator

by means of the CAL trimmer, €169, using = secondary frequency standard. D-c
grid voltage on VIOhk gs measured with the d-c VIVM is a negative 15-30 volts
minimum.

5.3.5. FIXED 500 KO I-F AMPLIFIER ALTGNMENT., - Connect signzal generaior be-
tween pin T of V106 and chassis. {onnect ope end of a clip lead to output

of crygtal oscilisbor at C173. Hold other end near grid of V106, Set signal
generator to zero beat at 500 ke. Turn off 100-kc oscillator and remove

clip lead. Connect detuning network consisting of an .0l-mf capacitor in
geries with a L4700~ Ohm‘reSTSﬁor irom plate of Vi0T7 to chassis. Connect VIVM
from diode load r3513tor le o chass#u, Place S11L in "0 position.

{a) Tune secpnéarg'az T103 by adjusting the bottom slug for maximum
indication. Xeep diode load Voltage below 3 velts by adjusting signal
generator output.

{v) Connect detuﬁing network from terminal 4 of T103 to chassis.
Tune top slug, or primary, Tor meximum indication.

5.k ” # 2026
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{c) Connect detuning network from plste of V108 to chassis. Tune
gecondary of Ti04 for maximum indication.

{4) Comnect detuning network to terminal 4 to TiOL. Tupe primary
of T104 for maximum indication.

(e) Connect detuning metwork to plate of Vi0Y. Tune secondary of
T105 Tor paximm indication.

(£} Connect detuning network to terminal 4 of Ti05. Tune primary
of T1L0S Tor maximum indication.

(g) Tune TI0l for maximm VIVM indication.

(h) If the BFO PTTCH knob has never been removed from the shaft
during the 1ife of the receiver, align the BFO as follows. Turn BFO 8,
Set the line on the BFO PITCH knob at the fiducial mark on the panel.
Adjust core in T106 fo zero beab.

If the BFO PITCH knob has ever beesn removed from the shaft, align
the BFO =g followg. Turn BFO on. Adjust core in T106 to produce a bheat
note. Line up the kneob with the panel mark and with the mid-rsnge point
of the BFQ pitch capzcitor by turning the knob to either the right or the
left of the fiducial panel mark until pitch of beat note rises to a maxi-
mum, Leave knob exactly zt polot of maximum plteh. BFO PITCH capacitor
plates are now either =211 in or all out. Loosen set screws in BFO PITCH
knob. Rotate knob on shaft until knob mark is 90° from panel mark.
Tighten set screws. Set knob mark at fiducial mark on panel. BFO PITCH
capacitor is nov at mid-range. Adjust core of T106 to zero beat. (4
méthod of aligning Tthe BFO without a signal generstor is given in pars-
graph 5.3.6. below.)

(i} Align T102 as follows:

{1} Use an oscilloscope and a frequenLyLmodulaﬁed szgaal gen- -
- having a sweep rate of four cycles per second, @ frequency
ion. of about 20 ke and = carrier freqaency‘bﬂtween l 5 and’ 35 mé.

: (2} Line up the crystal filter PHASING control kmob W1th the

anelimark.amd with the mid-renge position of the phasing capacitor. To
1ish this, with the aid of a flashlight look into the right=hend =
the top of the crystal filter cover in order to gege the plates of
g ¢spacitor. Turn the PHASING conmtrol until ihe rotor. pl t’s"
1ght éown tcwaro thu b@tTom‘of the recelver, lﬁe., untli th '

'  Tightep set SCTeWS.
: mGW'mk nid-range.

Turn kﬂ@b e yanel mark
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i gensrator lead to pin 7 of V106. Connect
oE E150 and R152. Turn on generstor and
o warm up.

and allow them

Torn SELECTIVITY switch to position 1. Turn A
CALIBRATE LT and AUDIO GATHN to position O. Tune rec
ency of signal gemerator.

{5} Turn BF GAIN to mid-range and synchronize scope. Two
fairly symmetrical peaks should sppear on the scope screen. I1I they do not,
sdjust receiver tuning, BF GAIN and ogcilloscope controls until they do
appesr. Bach of thesge pesks is essentially an 1-1 resgponse curve.

(6} Rotation of the PHASING control to the left should cause a
rejectlion notch to appear at one side of each pesk. If this notch does not
appear, s=t the PHASING combrol aboul one-gghth tura To the left of ”Dntwm
and adjust the core in top of T102(accessible through the right-hand hol
in the crystal filter cover) until it does appear and is well-defined on

-

the goope soreen. Adjust wiil no evidence of a damped oscillation remsins.

{7} Torn PHASING control about one-gighth turn to
penher. The iection noteh showld appear at the okher gide ) 5
and, without fh%x%er ad justment, should be well-flelindd and without evidence
of g desmped oseillation. IF this ig not the case, sdjust TLOZ core slightly.

Repeat steps {4) and {5} until the notch obtained in one of
ks symmetricel with respect To the notch obbained ip the other
atep snd glves no evidence of s damped oseiliastion.

R s

5.%.0. AUTERNATE BEFQ ALIGHMENT METHOD. . - The following paragrephs describe
now b

to sl zgw the Qﬁ@ when a glgnai genera*mr is ﬁot availabea Fov *hﬂ

tO

{ seconpect antenpa Trom bterminal al rear of chassis. Turn 100-ke
ryvatal oseilistor on and BFD o=,

{b) Tume receiver to a 100-ke check point on bands 2 or 3. For ex-
agple, tune recelver o 2.0 mc.

e wp the knsh with the panel mark and with the mid-range point
capaciior as Hllows: I7 the BFD PITCH knob hasg never been

he shalt dﬁr*ng the 1ife of the recelver, turn the knob until
lines up Wwith the vanel markmun the receiver. If the BFO

ver been removed from the shafi, adjust the core in TI06 to

te.  Turn BFO PITCH Xnob either to the right or to the left

¢ until the best note®s pitch rises to a maximum. Leave knob
of mpximmm pitch. BFO PITCH capacibor plates ars now either

e

i
Loogen 860 g8crews in BFQ PITCH knobk. Roltate konob on shaft
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until knob mark is 90Ff from panel mark. Tighten set screws. Turn knob to
mark on panel. BFD PITCH is now abt mid-range.

{d) Tune receiver st least 10 ke off of any 0.1 megacycle polnt
on bands 2 or 3.and turn up AUDIO GATH until a constant pitch beat note
is audible. If the constant piteh beat note iz not audible, adjust
tuning core in top of TLO6 until it is. Make certaln that this is the
correct note by turning the KILOCYCLE! dial #10 kc and noting whether
the pitech of the beat note remaine congtant., This constant pitch beat
note, which occurs only on bands 2 and 3, is produced by a small amount of
£1ifth parmonic from the 100-ke oscillator that leaks into the i-f strip
through the second mixer stage and beats with the signal from the BFO,
Because of the superior strength of the calibration beal note in the
vicinity of &2 100 kc check point, this constant pitch beat note is most
audible gbout half-way between check points.

(e) Adjust tuning core of Ti06 for zero beat. The BFO fregquency
is now 500 ke when the BFO PITCH knob ig set at the fiducial mark on the
panel.

5,3.7. 500 KC I-F PERFORMANCE MEASUREMENTS,

{a) Sensitivity. - The impub to V106 at 500 ke should be within
25 1o 40 uv For L wvolts st the diode load.

{o} Selectivity.

{1} Adjust the output level of the sigral generator for &
volte at the diode load. This volbage and the output level of the signal
generator asre the refersnce voliages. :

(2} 1Increase the oubput level of the signal generstor 6 db: -
{twice the vol%agﬁ)n Determine the bandwidth by noting how far om 81therf :
slde of resonance the signal Trom The genersbor must be detuned in.order i
to lower the dlode wvolbage to 4 volts. S

(3) Repeat step 2 for A0 db increase {1000 tlmes the: vmltageQ
in signal input level. .

(L) Tne overall selectivity specifications are:
&, Minlmum selectiviby

& du 5.5 ke min.
60 db 17 00k ming .

b. Meximun selectivity (erystel filter in)”

6 ab 0.2 ko
50 &b 0.2 &
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(
on the MEG
However,
reset 1t as follows:
counterclockwise until it hits the mechanical stop.
of 2 turn clockwise uniil the zero-zero

2 75», ‘i

YGLE ~ial will become inaccurate througl
+h

WLYCLE DIAL POIHTER . -~ It is very unlikely h%

0

h normal 1

c‘}'

se of the recs
if the disl pointer has accidently been slipped w1th respect to th
Take off escubchson plate: then rotate EILOCICLE knob
Then rotate

the pointer
e

eive
he ccrdg

it a Praction

wrk lines up with the fidueial.

From

this point rotate KILLCY

LLE ¥nob exsctl

r five turng clockwiss,

Grasp ths dial
tord and glide the MEGACYCLE pointer aiong it to the center freguency of the
band. For example, if the recsiver is sei at band 2, set pointer exactly at
2.0 me,. Replace escubcheon plate,

(b} KILOCYCLE DIAL. — If the KILOCYCLE disl reading is incorrsci firsi
determine the magnitude and direction of the errors then correct them according
to the procedures outlined below., To determine the naturs of the errors, set
the receiver on band 2 with the BAND CHANGE knob. Set KILOCYCLE fiducial line
to center mark on escutcheon opening by turning ZERD ADJ knob. Set BFO exactly
at 500 ke as in paragraph 5.3.6. Turn on the 100 ke oscillator with CALIBRATE
switch, Turn RILCCYCLE knob to zero beat. Hote the magnitude and dirsciion
of erroy In the XKILOCYCLE 4isl reading. Tune recelver to 2.5 me. With BE
still sev 2t sxactly 500 ke, turn KILOCYCLE knob to zero beal, Again, nots
magnitude and dirsction of error in KIIOCYCLE dial reading.

{1} If the KILOCYCLE dial reading i8 incorrsct by less than 3 ke
| in the same direction by the same amount a% both ends of the MECACYCLE dial,
§ correct as follows:

-

| B. Be sure BFD is set at 500 k¢ as in paragraph 5.3.0.

% .

% b. Tuane the receiver to zero beat at the 100 ke check point

. nearest the dial setting at which meximum accuracy is desired. For example,
if maxirum accuracy is desired at 1,83 me, tune to zero beat at 1.8 mc by

ILOGICLE knob.

o, wet RIIOETCLE fiducial line 1o zero-zerc on the KILOCYCLE
dial by turning the ZERC ADJ knob.

{2} If the KILOCYCLE dial reading is incorrect by more than 3 ke
in the same direction by ithe game amount ait both ends of the MEGACICLE dial,
aorrect as follows:

a, Be sure BFD is set at 500 ke as in parsgraph 5.3.6.
b, Tune 4o zaro beat at 1.5 mo,

Set KELDEYSLE fiducial line to center index mark on
ng by turning ZERD ADJ knob,

{3
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¢. Loosen get screws in the circular KILOCYCLE dial snd dét
to zero-zerc. Tighten set screvws.

{3) If the two errors in the KILOCYCLE dial reading dre either
opposite in direction or different in gime, it indicates that the VFO end poinis
have drifted. Correct as Follows:

a. Be sure BFO is set at 500 ke as in paragraph 5.3.6.
Tune receiver Lo zmerco beat 2t 1.5 mo on band 2.

b. If the zero-zero mark on the KILOCYCLE dial lies
within the lines on the escufcheon opening, set KILOCYCLE fiducisl line
to zero-zero on the KILOCYCLE dial by turning the ZERC ADJ knob.

e, If the zero-zero mark 1lies outside the lines on the
egeutcheon opening, loogen 3ét serews in the KILOCYCLE disl. Bet fiduecial
to the center line in the escutcheon opening. Rotate KILOCYCLE dial until
zero~zere mark lines up with the Fiducial. Tighten set screws.

d. Rotate KILOCYCLE knob approximately ten turns to zero
beat. This procedure tunes the receiver £ 2.5 me.

g. UHow note the error in the KILOCYCLE diasl resding.

f. If this error is less Than 3 ko, set the ficduecial to
2.5 me by turning the ZERO ADJ knob. This procedure sets the point of
maximum accuracy at 2.5 me. If meximumm.eccuracy is desired al some other
check point in the band, tune the receiver to zero beat at the desired check
point. Then adjust fiduclsl Lo zero-zerc on the KILOCYCLE disl.

g. If this error ig more than 3 ke, refer to paragraph
5.3.15. for instructions. -

{c) Check the VFO freguency sgainst a known source to determine
whether the VFO shafi has been displaced a full turn, and thereby has
ghifted the VFO fregueney exsctly 100 ke, Using a signal generstor having
an accuracy of il% or 120 ko or snother 51J-3 receiver known to be properly
aligned, check as follows. o

(1) Set BFO exactly a% 500 ke as in paragraph 5.3.6. Turn
100-ke oscillator OFF, o

(2) If the signal genérastor is used, connect its output to pin
7 of Vi06 with a clip lesd. Sebt geénerstor at 2.0 me. Tune receiver to
zero beat at 2.0 me. If the VFO shaft is displaced a full burn,; zerc beat
will ocecur within 20 ke of 1.9 me or 2.1 me instead of 2.0 mo.

(3) If an accura%eiyJaligaed 51J-3, hereafter called the test
receiver, ig used, couple the anftenns jack of the test receiver to the
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cutput of th
ke Turn

taining th
beat at 2.°
turn, zert

d. BSBet BPD of test recelver at 500

iver. Tune the receiver con-
me.  Tune the test recelver to zero
VFQ, being checked is displaced a full
or 2.6 me instead of 2.5 nmo.

or (3) reveal that the VFO shaft isg displaced

{4} If steps (2
a full turn, correct s

a. [Connect a clip lead from pin 7 of V106 to the 100-ke
oscillator owbput at C173. Turn on LOO-k¢ osgeillstor. With BFO set at
500 ke as in paragraph 5.3.5., Lune receiver to zero beat at 2.5 me.
Loogen set screws in VPO coupler.

b. If zerc heat occurred at 2.1 mc ingtead of at 2.0 mc in
step (2), or at 2.4 mc instead of at 2.5 me in step (3), the VFO freguency
ig 100 ko less than it should be. Correct by turning VPO shaft one full
turn counterciockwise to rero beat.

c. If zero beat occurred at 1.9 me in step (2) or at 2.6 mc
in step {3) the VFO freguency is 100 ke more than it should be. Correct by

tU¢31?5 VEFQ shaft one full turn clockwise to zero beat.

d. Tighten set gcrewe in VFO shaft coupler.

_jgggigi- VARTABLE I-T ALIGNMENT,

: - {8y Conmect signal generator in series with a 47 ohm resistor and

'1a 390 wif capacitor to the ANTENNA terminal. Connect VIVM between diocde

_VLQad pegistor EA)l and chassis. Switeh receiver to band 2. Set dial fo
read 1.6 me. BSet ANT TRIM to mid-range.

(b} Turn Bﬂ sn end set gigpal generator to zero beat at 1.6 me.
Turn BFO off. 1 T of signal generstor to give some value of diocds
load voltage below 5 volts. Tune siugs marked 1.5 (in L116, 1118 and 1102)
for a meximm indicabion while adjusting the signal generator to keep diode

load voltage below 5 wolis.

{c) Set dial Bo read 2.4 me. Set generator to zero beat at 2.4 wme
with BFO Turn BFO off. Tune adjustments marked 2.4 (trimwer capacitors
c and C10L) for a maximum indication, keeping diode load voltage

{4} Repeat tuning procedures at 1.6 and 2.4 me until no further
ipcrease in oubpubt cen be oblalined.

HOTE

TN THE FOLLOWING RF ALIGNMENT PROCEDURES KEEP DIODE
LOAD VOLTAGE BELOW 5 V@L”S A5 TN PARAGRAPH 5.3.9.(Db)
AROVE, '

5-10 2119
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5.3.10, RF ALIGNMENT BAND 3.

() Connect the signal generator and VIVM as in step 5.3.9.(a).
Set bandswitch to band 3.

{(b) BSet dial to read 2.6 me. Set signal generator to zero beat
at 2.6 me with BFO. Turn BFO off. Adjust tuning cores marked 2.6 {in
L1177, Lll9 and 1103) for a maximum indication.

(¢) Set dial to read 3.4 me. Set signal generator to zero beat
at 3.4 me with BFO. Turn BFO off. Adjust trimmer capaciiors marked
3.4 (C176, 0182 and CLl06) for a maximum indication.

(@) Repeat tuning procedures at 2.6 and 3.4 me until no further
increase in output can be obtalned.

5.3.11. RF ALIGNMENT BANDS L-7.

(a) Connect signal generstor and VIVM as in step 5.3.9.{a).
Set bandswitch to band 4.

{v) Set dial to read 4.0 me. Set signal generator Lo zero
beat at 4.0 mc with BFO. Turn BFO off. Adjust tuningcores marked 4.0
(in 1104, 1107 and L111) for maximum indication.

(c) Set bandswitch to band 7. Set dial To read 7.0 me. Set
gignal geperator to zero beat at 7.0 me with BFO. Turn BFO off. Tune
trimmer capacitors marked 7.0 (€108, €120 and €128) for maximum
indication.

{&) Repeat tuning procedurss at 4.0 mc and 7.0 mc until no
Turther incresse in ocutput can be oblalned.

5.3.12. RF ALIGNMENT BAWDS £-15.

(a) Connect signal generabor and VIVM as in step 5.3.9,(3).

{v) Set bandswitch to band &. Set dial to 8.0 me. BSet
signal generator to zero beat with BFO at 8.0 me. Turn BFO off. Tune
trimmer capscitors marked 8 {Q110, C122 and C130) for maximum indicationr

{c) Set bandswitch %o band 15. Set dial to read 15.0 me..  Set
glignal generator to zero beat with BFO at 15.0 me. Turd BFQ off. Tune .
trimmer capacitors marked 15 {C110, C122 and C130) For max1mum.1ndlcatlonm'

{d) Repeat tuning procedures at 8.0 mc and lb G mc untll no  "
further increase #&n output can be obtained. : : '
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RF ALIGEMENT BANDS 16-30.

1
L
et
Lt

2) (Connect signal genmerator and VIVM as in step 5.3.9.(a).
g g

(b} et bandeswitch to band 16. Set dial to 1660 me.  Set signal
geperator to zero beat with BFO at 16.0 me. Turn BFC off. Adjust tuning
cores marked 16 (in 1106, L109 and 1113) for a maximum indication.

{¢) Set bandswitch to band 30. Set dial to 30.0 me. Set signal
generator tc zero beat with BFO at 30.0 mc. Turn BFO off. Adjust Frimmer

capacitors Cl24, C132 and ANT TRIM for a maximum indication.

(d) Repeat tuning procedures at 16,0 and 30.0 mc umtil no further
increase in oubput can be obtained.

5.3.14. RP ALIGHMENT BAND 1.

{g) Connect signal generator end VIVM as in ghbep 5.3.9.(a;.

{p} Set bandswitch to band 1. Set dial to 0.6 me. Seit generator
to zero beat with BF¥O a2t 0.6 me. Tuwrn BFC off. Adjust corerin L114 so that
it is in epproximately the same posibtion in the indfhictor as the cores in
1116 and 1L118. Adjust cores marked 0.6 {ir L101 and 1110) for a maximum
indication. Adjust trimmer capacitor marked 0.6 (C140) for a maximum
indicabtion.

HOTE

TWO PEAXS MAY BE FOUND WHEN TUNING Ci40. USE THE
TEAK TEAT REQUIRES THE EIGHER VALUE OF CAPACITANCE,
Refer to C1hO in figure S-1.

{¢) Bet dial to 1.k me. Set signal generator to zero beat with
BFO st 1.4 me. ‘urn BFO 6FFf. Tune trimmers marked 1.4 {C102 and C119) for
& maximum indication. Adjust core marked 1.4 (din 1L115) for a maximum
indication.

{d) BRepest tuning procedures at 0.6 and 1.4 me until no further
inerease in oubtput can be obtained.

5.3.15. VFO ALICHMENT,

{a) GENERAL. - During mepufacture of the VFO the frequency-determining
elements are hermetically sealed within the outer cylindrical cover while
they are being heid at a high temperature. This drives out practically
all moisture and creates a partial vacuum within the sealed compertment.
Because of the method of fabrication and the efficiency of design, it is
guite unlikely that the VFO will become misaligned through normal use Or
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treatment. However, if it does become sufficlently misaligned, as
indicated by the procedure oublined ian psragraph 5.3,8.(b}(3), it
must be returned to the factory for permanent slignment. Because
alignment procedure involves breaking of the hermetic seal by removal
of a small plug, the fulure stabllity of the VFO will be seriocusly

during alignment. Therefore, it is poseivle to align the VFO only
temporarily without gending it back to the factory. If the VFO is
to be sent back to the factory refer to parsgraph 5.4. for imstruc-
tions on removal. This temporary alignment can be performed by =a
gqualified and properly equipped service ltechmician, bul should be
attempted only in case of smergency. ALl components not contained
within The sealed cover can be maintained in the field.

WARNING

DO NOT, UNDER AWY CIRCUMSTANCES, ATTEMPT TO
REMOVE THE OUTER CYLTNDRICAL COVER. THIS NOT
ONLY BREAKS THE HERMETIC SEAL BUT EXPOSES THE
FREQUENCY COREBECTOR MECHANTISM AND THE CARE-
FULLY COMPENSATED FREQUENCY-DETERMINING
ELEMERDS.

{v) PROCEDURE.

{1} Before aligning the VFO be sure that the BFO is set st
500 ke g iln paragraph 5.3.6., thst the 500-kc i-f channel is aligned
and that the 100-ke ogeillater ig bturned off.

{(2) Use = signal generator having an output of 1.5 me with
better Than %25 ke gecuracy.

{3) Loosern set screws in the flexible VFO coupler, and
glide the cowpler hubs apsrt. Remove the receiver’s front panel and
the VFO meunting surews. Pull out the VIO and carefully sllow it to
hang on the conpecting wiresg.  Mount a small circulsr dial on the VFO
shait. ~ This dial must have s linsay scale from O to 100 completely
around 1ts periphery. AFTix o smsll wire for use as a pointer on one
of the VFO mounting screws. Sﬂa givigion of the dial will 2gual one
kiloeyele, :

(&) Turn the receiver ON and short the antenna terminal to
chagsis. RBecausge none of the veceiverts varisble tuned circuits syre

ﬁhey happen to be on when the renejVﬁr ig turned on.

(5} Couple the $k5 me oubput from the signal genera#@??ﬁﬁ'
pin 1 of V106, ' T

2122

impaired 1f conditions under which it was manulactured are not duplicabed

uged in this procedurs, leave the recelver disls at whatever frequency“:ﬂff”
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6) Find the low freguency endpoint {2.0 me) of the VFO by
turning the VFD shaft éloekwiggr%o the last zero bealt obfainable in that
direction.

CAUTION

DO HOT FORCE THE VPO SHAFT BY ATTEMPTING T0
TURN TT FURTHER WHEN IT REACHES THE S5TOP AT
ETPHER END OF HHE RANGE,

(7) The VFO setting is now within 20 ke of 2.0 me and must be
adjusted more accuratély as follows. Uncouple signal generstor from pin 1
of V106. Comnect a clip lead Trom the 100 ke oscillator at €173 to pin 1
of Vi06. Turn 100-kc oscillator on. Cafefully rotate VFO shaft to the
nearest zero beat. VFO setting is now exactly 2.0 wme. Place VFO diasl
pointer at zero, being careful fto retain the zero beat setting.

(8) Rotate the VFO shaft exactly 10 turns in a counter-
clockwise directlon, counting exact turns with the VFO shaft dial. Find
zero beat by turrning the VFC shaft a few divisions toward. sither side of
the 10-turn mark,

(9) If zero beat occurs on either side of the 10-turn mark, note
the magnitude and directicn of the error by counting divisiong between zero
and the pointer. Multiply this number of error divisions by 1.5%.

(10) If zerc best occurs at less than 10 turns, rotate the VFO
shaft counterciockwise by the number of divisions arrived a%t in step {9)
{1.5 times the =rror divisions),.

(11} If zero beat occurs at more than 10 turns, rotate the VFO
shaft clockwise by the number of divisions arrived at in step {9) {1.5
times the error divisions).

(12) Remove the hex plug from the front of the oscillator.
Using the outer part of the gpecial VF0 adjustment tool illustrated in
figure 5-7, loogen the lock nut that is visible when the hex plug is removed.
Ingert the gcrewdriver portion of the VFO tool into the outer portion.

Adjust The trimmer screw by bturning the screwdriver until zero beat is

again reached. Tighten lock nut, being careful to retain zerc beat.

{13) The high and low end (2.0 and 3.0 mc) zero beat positions
should now be exactly ten turns apart. IFf this is not the case, repeal the
gbove procedure until they are. It will be necesgsary to zero the disl
pointer at the initial zero beat position each time this procedure is repeated.
Be sure to tighten the lock nul after meking each trimmer adjustment. Be
careftul not to lose the endpoliznts by counbting incorrectly or Tforgetiing the
count. If they are logt turn off the 100-ke ogcillator apnd start the
procedure over at gtep (53,

5-1k 2123
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{1k) After separating the 2.0 and 3.0 me endpoints of the VFO
by exactly 10 turns, replace the hex plug, pub the VFU in the recelver and
replace the front panel. Aligh~the receiver disls with the VFO according
to the procedurs owtlined in paragraph 5.3.8.{b;{2). Tt is not necessary
to readjust the r-f and 1i-T amplifisrs for =small changes 1n the VFQ adjust-
ment .

(¢c) EXAMPLES. - The following examples illustrate the procedure
outliined in paragraph (b).

NOTE
D0 NOT ATTEMPT TC FOLLOW THESE EXAMPLES AS

INSTRUCTIONS, THEY ARE INCLUDED ¥FOR TLLUS-
TRATIVE FURPOSES OFLY.

(1) Zero the pointer at the low freguency endpoint {2.0 mc)
of the VF0. Read zero on the shaft dial. Rotate sghaft exactly 10 turns
counterclockwise. Again read zero on the dizl. A Dealt note iz audible at
this setiing. Find zero bealt by turning VFO shaft by b divisions clockwiss.
This indicates that the endpoints are 4 divisions less than 10 turns apart.
Multiply the 4 error divisions by 1.5 to arrive at &. Rotate VFO shaft
counterclockwise by & divisions since zero beat occurs at less than 10 turns.
Tvrn trimmer screw to zero beat. Robtabte VFO shaft ewxactliy 10 turns clock-
wige to check whether the endpoints are now exsctly 10 burns apart. If
they are not, repeat procedure in paragraph {b) until they are.

(2) Zero the pointer at the low Frequency endpoint (2.0 me)
of the VFO. Read zero on the shaft dial. Rotate shaft exactly 10 turns
counterclockwise. Again read zeroc:: on the dial. A beat note is audidle
gt this sebtting. TFind zerc beat by turning VFO shaft by 5 divigdons
counterclockwisge. This indicates that the endpoints are 5 divisions more
than 10 turns apsrt. Multiply the 5 error divieions by 1.5 to arrive at
T.5. Rotate VFO shalt clockwise by 7.5 divisions since zero.beat cccurs
at more than 10 turns. Turs trimmer screv to zerc beabt. Rotate VFQ shath
cexactly 10 turns clockwise.to check whether the endpoints are now exactly

©A0 turns apart. If they are not, repeat procedure in paragraph (b} until
. they are.

_j '5q3;l6q ADJUBIMENT OF L-124, - Reach L-124 from the béttom of the cheassgis.
3fﬁdjust ags follows.

{a) Turn BFO OF and tupe in the spuriouns signal_at 1250 ke.

{(b) Adjust L-124 for greatest attsnuation of’the spurzous gignal.

LR

' COMEI“”E VIO REMOVAL, -~ If the VFO has to he comﬂlﬁtely rem@veé,from
;recelver for sgervicing, proceed zas follows. : SRR




- 3 to swlng forwsard on the wﬁvesn
1 5.6.2, Tor detailed ruchions on rewmoving the Ifront panel. )

(b} Loosen seb screws in the flexible coupler. Pull the coupler apart
and remove the cenber disc.

{¢) Hark the VFO conmecting wires so that they may be reconnected
correctliy. lnsolder the wires.

{d) Remove the three screws that hold the VFO to the chassis.
{e) Blicde the VPO back asnd tip the rear downward.

) Pull the VYFO Trom the receiver.

.

5.5, DIAL BULB EEPLACEMENT, - The 1lghts for the slide rule dial are mounted
in sockels which are clipped to the mﬁtal gtructure sbove the diasl. To
replace Tight bulbs sllde the clips off the metal structure and pull oub ths

gockets. Press down on the buldb slightly and turn it a fractiocn of a turn
counterclockwise. When replacing the sockeis, press the wires up Into the
vhannel. To remove the XKILOCYZLE dial 1ight, reach under the drum of the

MEGACYCLE dial and gr”9§ the frame of the dial light socket;nthen pull it back
far encugh to replace The bulb,

5.6, DIAL AND BAWD CHANCE CBAR MATNTENANCE,

ars 1in the dial and
Job. It is recom-
e sent Lo The factory for servicing should any major

band change mechanism of This receliver can be a
mended that © i
repairs be reg

7 mmw’f*:g’“: OF THE GEAR UNIT CONTEMPLATED,
THYTRUECTIONS 1H and 5.5.3.
MUST T F};;éw TH? IVEOSSTREE
O GTHCERO

If the gesr box 15 5o be rebuwrned to the factory for servicing,

Remove the fﬂllowing Enoba:

e BILOCYCOLE Tuning, and ANT TRIM.
gher from the KILOCYCLE shaft.
to the chassis. Lift the panel

2 on the cable wires.

&””W”WY Pm”?
Remove The POilm.,
RBemove the sgoraws
off and carefulily
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' 51J—3 Dial and Bandswitch Gear Box
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{(2) BRemove the right-hend end bracket from the chassis.

(3) Ioosen set screws in the following couplers: VFO, r-T sliug
rack and i-f slug rack shafts, all accessible from the ftop of the receiver,
and twe band change shafts, accesgsible from the bobtitom.

{4) Remove the VFC mouniing screwe and the gear box mounting
gerews.,  LiTE the gesyr box from tThe receiver.

(b} If repairs are to be made in the field, the gear box may either
be removed from the receilver or left in, depending on the extent of repairs.
If the box is to be removed, turn the MEGACYCLEDknob to its clockwisze stop
and the KILOCY¥CLE knob to iis counterclockwise astop, and follow the instruc-
tions: in paragraph 5.6.2.(a); then proceed amccording to the following steps.
If the box is to be left in the receiver, perform steps (1) and (2) under
paragraph 5.6.2.(a); then proceed according to the Tollowing steps. Refer
to figures 4-2 and 5-4 for location of gears and shafts.

(1) Turn shaft G (PAND CHANGE) clockwise to the stop below band
1. Turn shaft A4 counterclockwise to the stop.

{2) Scrive a merk across the 85-tooth spider gear that carries
the planetary gears, and across the $0-tooth stop-pin gear, using the top
of the fromt gear pansl as a guide.

{3) Seribe a radial mark, precisely under the Ceneva wheel
detent, on the Ilk-tooth gear thet has two stop Dins attached.

{4) Using the circumference of the Ceneva wheel as a guide,
scribe a mark on the 85-tooth gear that drives the Geneva wheel.

(5) Scribe a mark through the edge of the small dial cord pulley
and the front gear pansl.

(6) Remove pin frof Wb of large dial cord pulley.
(7) Remove large disl cord pulley and gesr.

(8) Remove small disl cord pulley.

: : .{9) Remove ve¢a1p3ng ring from shaft 1 (shown as shaft Z in the
Prowt view of gear p?ate in fwgurm 5.7,

{10) Using = pair of right angle TRUARC p;zers ‘or two bent {right
angle) scribes, remove retaining ring from sghaft ¥,

(11) Measure and record the length of loading spring using a
pair of dividers . e
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(12) Bemove four mounting screws from front gear panel.

(13) Remove front gear panel, being very careful not to let
shafts ride wp with plete. While removing this panel, do not allow gears "
to unmesh or rotate.

{1k) Xeep shim washers with respective gears or shafts.

{15} Before moving or disengaging any gears other than the 90-
tooth gear on shaft F, scribe a line through detent spring, L8-tooth detent
gear, and rear gear panel, and another line through the 52-tooth gear on
ghaft E and rear gear panel.

(16) Mark all gears being removed in such a manner that they
may be identified later for reassembly.

(17) 1If the overtravel coupler is removed, nobe that the disc
and gear are detented. Do not lose detent ball.

{18) Make all necessary repairs. If any parts that have been
geribed are to be replaced, be sure to scribe the new parts in exactly the
same manner before placing them in the equipment. If the loading cord is
to be replaced, form a small loop at one end of each of the two pieces to
provide anchors for the spring. Push free ends of the cords through the
proper pulley-holes. Koot the free ende after allowing for Tive inch
lengths of cord between the loops and knots. Coat the knots with Duco
cement.

5.6.3. REASSEMBLY OF (EAR BOX. - The following procedure agsumes that all
gears have been removed, that all repairs have been made, and thet the gear
and shaft assenblies have been reassembled after repairs were made.

(a) Use AN-G-25 grease on all bearing surfaces during assembly.

{b) If the 7h-tooth idler gear whose shaft is riveted to the rear
gear panel was removed, replace it first.

{c) Replace ¢ k8«tooth gear and shaft K assembly and shim washers,
item J. Replace retgining ring.

{d} Replace 52-tooth gear and shaft E assembly and washer, item G
Line wp scribe marks on gesr and rear panel. Replace retaining ring.

{e) Replace W8-tooth detent gear, shaft ¢, detent, and 16-tooth
gear essembly. Line up marks on rear panel, 48-tooth gear, and detent spring.

{(£) Replace 85-tooth spider gear, bS5-tooth, and 25-tooth planetary
gesr agsembly, and shim washer, item AP, on shaft C. Do not move other
gears already lined up with the scribe marks.

S
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(g) Replace LB8-tooth gear, shaft B, 2h-tooth gear assembly, and
washers, items C and D as follows:

Wind the loading cord sboub 1-1/2 turns clockwise on the pulley that
ig attached to the 52-tooth gear on shaft . Do znot move gears while doing
this. Hook spring onto hoth halves of the loading cord. Insert shaft B
into hole on rear plate, but do not yet engage the 48-tooth gear with the
detent gear. While holding the 52-tooth gear and shaft B assembly, and
the detent gear at thelr respective scribe marks, rotate shaft B counter-
clockwise until leading spring stretches to the length measured before
digasgembly. fngage 48-tootn gear with detent gear while maintaining
tension on the loading spring.

{h) Replace the 72-tooth gear and 50-tooth sun gear assembly and
shim. washer, item W, while holding 85-toocth spider gear so that the scribe
mark on it is horizontal {parallel with the top and bottom edges of the
gesr panels). Keep all other gears get at the sgcribe marks.

(1) Reassemble overtravel disc with the 1hli-tooth overtravel gear.
Detent the two together with detent ball. Use AN-G-2% grease to hold ball
in place.

(3] Replace overtravel agsembly, lining up mark on overtravel gear
with noteh on Geneva detent spring.

{k} Replace 85-tooth gear, shaft ¢, and 16-tooth gear assembly,
lining up ercuste scribe mark with circumference of overtravel gear. (This
mark will lster line up with the Geneva wheel, bul at present it is con-
centric with the overtravel gear, Make sure that slignment desribed in
step {h} is maintained.

(i) Replace Geneva wheel and 33-tooth gear assembly and shim washer,
item D. Be sure Geneva drive pin is engaged with slot in the Geneva wheel
while the Geneva wheel detent is engaged, and that the arcuate gcribe mark
on the 85-tcoth drive gear llnes up with the circumference of the Geneva
wheel.

{m) Replace 90- bGOth gear and shaft I assembly, and washer, item G.
Position is not critical.

{(n) Lay the 90- tooth stop-pin gear in position with the scribe mark
horizopbal across the tep, and collinear with scribe mark on the 85-tooth
spider gear {parallel to the top and botitom enges of the gear paneld).

(o) Heplace frombt gear panel as followg: While sliding the panel
into position, slide the 90-tooth stop-pin gesr on its shalt which is
attached to the front panel, belng careful to keep sgcribe mark lined up with
the mark on the 85-tooth spider gear. Alsc keep arcuate mark on the 85-tooth
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Geneva drive gear lined up with the circumference of the Geneva wheel.
Purther, keep the mark on the 1bl-tooth overtravel coupler gear lined up
with noteh in the Geneva wheel detent. Replace screws in front gear panel.

{p

o

Check operation of The BAND CHANGE gear. I the gear box has
been removed from the receiver, make the check while holding the gear box
in & horizontal plane with the front gear panel fscing down, so that the
Q0-Looth stop-~pin gear will not f£all off during the check, If the gear
box has not been removed from the receiver, replace the retaining ring on
the 90-tocoth sbop-pin gear shaft before making the check., Then, in elither
cage, proceed as follows:

{1} sShaft G should now be against the clockwise stop, and should
detent when turned counterclockwise approximately #5°. The ball cn shaft C
will now deteht shafi G every 180°.

{2) Wnen sheft G is turned counterclockwise 7-1/2 revolutions,
or 15 detent positions from the first detent position, the pin in the 1lk-
tooth gear on shaft H (figure 5-4), and the radial pin on the overtravel

ise robate clockwise until the radial pin Just toweches or is shout to
touch the yl in the rear gear panel. [further rotation of shaft ¢ causes
the pin in the gear to leave the radial pin that was stopped by the pln in
the rear gear panel. Thus the overtravel coupler oubput shaft, which
drives v-f switches SL0L through S107 {figure 42}, rotates 300 for the
first 16 detent positions of shaft ¢ and remains at that setting for
further counterciockwise robtation of shaft G.

{3) Shaft G should rotabte 14 more detent positions or 7
revolutions from the sixteenth detent position, and should hit the counter-
clockwise sbop approximately 45° past the thirtieth detent position. I the
gtop vinsg intersect before this, adjust them by changing phase reliations
of the gears =t points 1, 2, and 3, shown in figure 5-4. Before deciding to

f%aﬂgr the relative positions of these gears, double check the conditions in.steps

1Y, (2) and (3). If instructions in Daragraphs 5.6.2, anfdl 5.6.3. were
folilowed precisely, operation of the BAWND CHANGE gesr train should meet the
conditions set forth in these steps.

{4} Tne Geneva wheel should turn ome notch when shaft ¢ turns
counterclockwise from an even-pumbered to an odd-numbered detent position.
{Count the first detent position from the clockwise stop as number 1.) Thus
sheft T should rotaete through 1h positions, or 280°, for 30 detent positions,
or 1&«1/2 turnsg, of shaft G. The initial posgition of ghaft I should
correspond to detent positions 1 and 2 of shaft G, the second shaft I
position should correspond to detent positions 3 and b of shaft G, and so
on through to the thirtieth detent posgition of shaft G.

{¢) After accomplishing proper operation of the BAND CHANGE gear
train, replace the retaining ring on the 90-tooth stop-pin gear shafi.
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{r) Replace large dial cord pulley and gear asssexbly as follows:
Turn shaft A to counberclockwige stop. Make sure that the 52-ftooth gear
on shaft E and the b8-tcoth detent gear on shaft C are still set at their
regpective scribe marks. Place pulley and gear assembly far enough on
shaft.B to engage the rear secbion of the split gear with the 15-tooth
gesr on shaft A. Be sure that groove-pin holes on shaft and hub are
lined up and that the pulley slot ig within 45° of the position shown in
figure 5-4. Rotate fromt section of split gear so that springs Btretch
to 3/h inches. Engage front section with 15-tooth gear on shaft Al
Replace groove pin and tighten set screw.

&

(g) Check cperstion of loading cord by turning shaft A clock-
wige. Be sure that the loading spring travels from the drum on shaft E
o thei same relative position at the drum on shaft B when shaft A hits
the clockwise stop. The loading spring should not touch either drum at
gither end of itg travel.

{+) Replace small dial cord pulley. Line up with scribe mark and
tighten set scraw.

(1) Rotate shaft & to i%s counterclockwise stop, and shaft G to
its clockwise stop; then replace the gear box in the receiver. Reconnect
couplers; then replace dial cords, front panel and right-hand end bracket.
Replace Tlat washer, itension washer and collar on KITOCYCLE shaft. Push
collar sgaingst tension washer until tension washer is almost flat; then
tighten collar set screws. Replace knobs.

5.7. RF TUNER ASSEMBLY MAINTENANCE,

5.7.L1. GENERAL. - The r-f tuner assembly will remuire very little
maintenance. However, should it be taken apert for any reason, the
following information will indicate the correct positions of the cams.

5.7.2. POSITIONS OF CAMS, - The front plate of the slug rack assenmbly
contalns three alignment holes as indicated in figure 5-5. If the cams
are corrsctly syuchronized, the tips of the front cams will be directly
oppogite these holeg., Usge a dentsl mirror to accurately inspect the
position of the cam tips in relation to the alignment holes. If a dental
mirror is not available, check positionsz and opersticn of the cams in the
following manner.

{a) Turn BAND CHANGE knob to band 30. Turn KILOCYCLE knob clock-
wige to stop.

{v) Viewing the right-hsnd slug-moving cam from the front, the slug
table cam rider should be approximately 1/16 inches to the right of the
cam tip. The cam rider should descend this same right-hand edge: when step
{c) is performed.
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clockwise to stop. The cam rider should still be on the same side of the

(e} Turp BAND CHANGE knob to band 16. Turn KILOCYCLE knob counter-
1L
cam 28 in step (b}, and not bottomed in the lov spot of the cam.

{a) Turn BAND CHANGE knob to band 15. Turn KILOCYCLE knob clockwise

to stop.

{e) Viewing the center cam from the Tront, the cam rider should be
approximately 1/32 inches to the left of the cam tip. The cam rider shoul
descend this same left-hand edge when step (f) is performed.

{f) Turn BAND CEANGE knob %o band 8, Turn XKILOCYCLE knob counter-
clockwise to stop. The cam rider should still be on the same side 07 ithe
cam as in step (e) and not bottomed in the low spot of the cam.

{g} Turn BAND CHANGE knob to band 7. Turn KILOCYCLE knob clock-
wise to Btop.

{h} lewing the left-hand cam from the front, the cam rider should
be approximaﬁely'l/32 inches to the right of the cam tip. The cam rider

should descend this same right-~hand sdge when step (1) 18 performed.

{1) Turn BAND CHANGE knob to band 4. Turn KILOCYCLE kncb counter-

clockwise to stop. The cam rider ghould still be on the same side cf the cam

as in step {h) and not bottomed in the low spot of the cam.

{3] Before pubtiing the receiver into operation ggain, lnvestigate
the electrical alignment of the stages affeched by any repair operations,

and check the synchronization of the slug rack with the BAKD CHANGE mechanism.

.8. DIAL CORDS.

R

oy

5,8.1, MECACYCLE POINTER CORD. - Refer to figure 5-6.  Remove the front
panel sccording to directions in paragraph 5.6.2.{a}. 1If the cord is to be
replaced, use 36m5/8 inches of Collins mumber 432 1009 00 nylon-coversd
cord,

{a) Turn KILOCYCLE shaft counterclockwise to stop.

e & loop in the cord. Loop the cord over the tab st point X

)
50,

w.}_nd Cord abmub Gne h\o!‘(’}m.‘- tur}:i. C:LOC}&.E‘!iSEE O!:_ ullw A \,Oﬂtiﬂue
b
to pualley B, peointer, pulley C, and back Lo pulley 4,

{(a) Wind cord about 1-1/2 turns clockwise around pulley A. Fasten
cord to the spring on pulley A with spring st full tension.
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Figure 5-6.

51F-3 Dial Cord Arrangement
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{e) Replace Tront pehel, KILOCYCLE sheft flat wabher, tension
washer and collar, and knobs.

5.8.2. DRUM CORD, - If the drum cord has Jumped the pulleys, restring it
without removing the front panel. If the cord is broken, remove the front
panel a8 in paragraph 5.6.2. Use 27 inches of Collins 432 1009 OC nylon-
covered cord for replacement.

() Turn BAND CHANGE kncb to band 30.

(p) Torn pulley E, figure 5-6, sbout one-half turn and hold tension
of spring.

(c) 1Insert cord in pulley D and knot it. Wind cord sbout three-
fourthes of a turn on pulley D; extend to pulley E, and wind it 1—1/2 turns
or more around pulley E as needed. Insert cord in hole and knot it.

(&) Replace panel and knobs.

(e} Ioosen set gcrew in drum hub end bturn drum until 30-mc  hand is
centered in the escutcheon opening; then tighten set sgorew.

TABLE 5-1
51J-3 TUBE SOCKET RESISTANCE AWD VOLTAGE MEASUREMENTS
ALl meagurements taken from socket pins to ground, resistance measurements
taken with no a-c input, power on, gain controls-on full, AVC on, all other

switches off unless oth@rwise noted.

Voltage measurements taken with 115 volt a-c input, power onm, no input sig-

nal, r-f gain full on, swdic galn off, AVC om, all cther switches off wnless . b
otherwise moted. Voltages measured with vacuum tube volimeter, 11 megohmg

input resigtence. .

~ . TUBE ' | PIN RESISTANCE VOLTAGE
LWi0L 1 1.1 Meg -1.2
BAKS 2 Gnd Gnd
: 3 Gnd Gnd _
L Fil AC 6.3 S
5 58K +58 Band L . SR
+190  Bands 2 3 oo
ms _ -
6 ThHE +100

7 Gnd Grd
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TUEBE PIN RESISTANCE VOLTAGE
V102 1 R 0 Bmall indication on
6RES Bamds 2 & 3
2 Lu70o +1.4
3 and Gmd
L Fil AC 6.3
5 L3k +180 Band 1
Small indication
Bands 2 - 3
+210 Bands 4 - 30
6 EK +47
7 330K -1.3 to -4.5%
V103 i 100K -1.3 Band 1
o 2. Band 2
{3 Band 3 - 30
2 170 +1.8
3 Gnd Gnd
} il AC 6.3
5 Lox +210 Band 1
G Bands 2 - 30
) ThHE +85 Bapd 1
+70 Bands 2 -30
7 .1 G
ek adst 1 680K 0 Calibrate OFF
* 6BAS -2k Calibrate On
2 Inf Calibrate OFF +60 Calibrate OFF
BFC0 Calibrate On +7.2 Calibrate On
2 Fin AT 6.3
Iy CGmd Gnd
5 270K +170 Calibrate OIF
+50 Calibrate On
3] 150K - +175 Calibrate OFF
A +6k4 Calibrate On
7 Inf Calibrate Off +60 Calibrate OfF
4700  Calibrate On +7.2 Calibrate On
V105 il 100K ~10 to =30
2 & oo +.1
3 Gnd Gnd
H Fil AT 6.3
5 S0K +3G Bands 1 - 2
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PIN EESISTANCE VYOLTAGE
+165 Bends 3 - 12
+30 Bepdg 13 - O
& TEK +105 Bands 1 - 2
+115 Bands 3 - 12
+105 Bands 13 - 30
T 8 4.1
1 100K -2
2 L7o +2.6
3 Ond Gmd
1 Fil AC 6.3
5 heor +205
6 T3K +82
7 -k 0
1 58K ~1.h
2 Grd Gad
3 Gnd Gnd
L Fi1 AT 6.3
5 HOK +155
6 PEK b7
7 ey

cpoGmd Gnd

~1.4
Gnd
Gnd
AC 5.3
+168
+50
Gnd

S gNOT B o e

vt b N e

~1.k
+.83
Gnd
AC 6.3
+175
+50
+,. 43
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TITRE PIN RESISTANCE VOLTAGE
V110 1 550 -56
12AX7 2 550 ~56 N
3 100K -53 =
I Fil AC 6.3
5 Fil AC 6.3
& 100K ~2.h
7 LOOK 2.4
8 ond Gnd
G Gnd Gnd
Vili 1 L 8K 1.k
1TRAUT 2 TOOK -52
3 2600 -l
k Fil AC 6.3
5 Fil AC 6.3
6 how +195
7 100K 0
8 1000 +6
9 Gnd Gnd
Y112 1 33K -.5
124%7 o 33K -.8
3 33K Limiter OfF -.8 Limiter OFfF
1 Meg Limiter On ~.3 Iimiter On
I Fil AC 3.b
5 Fil AC 6.3
5 260K +135
7 500K 0
3] 3300 +1.2
9 Gnd 0
V113 1 WC HC
6AG5 2 Gnd Gnd
3 Ond
b Fil
5 BOK
6 oK
7 100K
5-26




TURE PIN RESTISTANCE VOLTAGE
viik 1 100K -.5 BFO OFFf
GRAG | -10 BFD On

o Gnd Gnd
3 Ond Gnd
b il AC A.3
3 75K 200 BFO Off
75K 140 BFO On
5 O BFO Off O BFO OFf
142K BFO On 69 BFO On
7 .G G
V115 1 NC jite]
5k 2 LOK +2h0
3 O NC
i 620 AT 300
5 N Ho
5 620 AC 300
7 e NC
8 Lox +240
V116 1 +150
QAL 2 e
3 e
i Und
5 G
& e
ST +150
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51J-3 Recelver

PARTS ILIST

COLLINS

ITEM CIRCUIT FUNCTION DESCRIFTION PART WUMBER

(~101 | I~101 padding CAPACITOR: mica, 820 mmf +2%, 300 WV 935 5014 00

0~-102 | L~-101 trimming CAPACITOR: variable ceramic, B~50 917 1038 00
maf, 350 WV

(~-103 | I~102 padding CAPACITOR: mica, L30 mmf +2%, 300 WV 912 0538 00

C-10k i I~102 trimming CAPACITOR: variable ceramic, §~50 917 1038 00
mef, 350 WV

0-105 | 1-103 padding CAPACITOR: mica, 220 mmf +2%, 500 WY | 912 0517 00

{106 1~103 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
mnf, 350 WV

C-107 i 1-10L padding CAPACITOR: mica, 130 mmf iS%, 500 Wv 912 0503 00

C-108 | 1~10L trimming CAPACITOR: variable ceramic, 8-50 917 1038 00

: amf, 350 WV

C-109 | 1~105 padding CAPACITOR: mica, 20 mmf +5%, 500 WV 912 GhLy3 00

C-110{ L=-10% trimming CAPACITOR: variable ceramic, 5-25 917 1036 00
mnf, 350 WV

=111 | V-101 grid coupling CAPACITOR: ceramic, 2.0 mmf *+1/4 mmf,| 916 4373 00
500 WY

=112 CAPACITOH: Hobt used

Cw1l3 | V=101 grid coupling CAPACITOR: mica, 100 mmf +5%, 500 WV 912 0LgL 00

0-11l | V=101 grid decoupling | CAPACITOR: ceramic, 10,000 mmf, 350 WV | 913 0566 00

C-115 | V=101 screen bypass CAPACITOR: ceramic, 10,000 mmf, 350 WV | 913 0566 00

C-116 | V-102 grid coupling CAPACITOR: ceramic, 1.0 mmf + 1/L 916 1368 00
mmf, 500 WV

0-117 | V=101 plate coupling, | CAPACITOR: ceramic, 2.0 mmf *+ 1/L 916 4373 00
mmf, 500 WV

{~=118 | I~110 padding CAPACITOR: mica, 910 mmf +1%, 500 WV 935 5015 Q0

Cwll® | I~110 trimming CAPACITOR: variable ceramic, 8=50 917 1038 00

2@47
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PARTS ILIET

OOLLINS
ITEM CIRCUIT FUNCTION DESCRLPTION PART NUMBER
=120 IL-107 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
mmf, 350 WV
G-121) 1-307 padding CAPACITCR: mica, 220 mmf $2N3 500 WY 912 0517 00
C-122| 1-108 trimming CAPACITOR: variable ceramic, 5=-25 917 1036 00
mmf, 350 WV
£-123| I~108 padding CAPACITOR: mica, 75 mumf *f7, 500 WY 912 oL#S 00
C-12ly] I~109 trimming CAPACITOR: variable ceramic, 5-25 917 1036 00
mmf, 350 WY
G125 CAPACITOR: Mot used
0-126| V=101 plate bypass CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 W
G127 L=111l padding CAPACITOR; mica, 220 mmf +2%, 500 WV 912 0517 00
0128 I~111 trirming CAPACITOR: variable ceramic, 850 917 1038 00
amf, 350 WY
0-129) I-112 padding CAPACITOR: mica, 75 mmf *5%, 500 WV 932 0OLB8Y 00
0-130] I-112 trimming CAPACITOR: variable ceramic, 5-25 917 1036 00
maf, 350 WV
C-231 ] CAPACITOR: HNot used
C-132( 1113 trimming CAPACITOR: variable ceramic, 5-25 917 1036 00
mmf, 350 WV
(-133] V=102 grid coupling, CAPACITOR: ceramic, 1.5 mmf + 1/L 916 L370 00
bands I} and 7 i mmf, 500 W
0=13L| V-102 cathode bypass CAPACITOR: ceramic, 10,000 mnf, 913 0566 00
350 WV
£-135] V-1072 screen bypass CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WV
C-1361 V-102 injection CAPACITOR: mica, 100 mmf +5%, 500 WY 912 0L9L 00
coupling
62 2148




PARTS LIST
COLLING
ITEY CIRCUIT #UNCIION DESCRIPTION PART NUMBER
0-137) I~11h to I-115 CAPACITOR: ceramic, 10,000 mnf, 913 0566 Q0
coupling 350 WV
C-1381 V-102 plate bypass CAPACITOR: ceramic, 10,000 mmf, 913 0566 GO
350 WY
C-139| I-115 padding CAPACTTOR: ceramic, 20 mmf f5%, SOOWYL 916 LhL20 00
C-140! I~11% trimming CAPACITOR: varisble ceramic, 850 917 1038 00
mmf, 350 WV
V=103 cathode bypass CAPACITOR: ceramic, 10,000 mmnf, 913 0566 00
350 WY
V-103 scresn bypass CAPACITOR: ceramic, 10,000 mmai, 913 0566 00
350 WV
V-103 injection CAPACITOR: mica, 100 mmf #5%, 500 WY 912 OLSL 00
coupling
=121 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
. mmfy 350 w
2121 padding _;.__.cx;msztfo% wica, 150 mmf +5%, 500 WV | 912 0506 00
Bands 29, 30 harmmnic5:quP&GZmQR~'variab1e ceramic, 5-25 917 1036 G0
tuning 23 - ﬁmf5 BSQ wy
Bands 27, 28 harmonic }cﬁypc“f‘fma-mriable ceramic, 5-25 917 1036 00
Bands 25, 26 harmonic | CAPACT ceramic, 5-25 917 1036 00
tuning R
Bands 23, 24 harmonic 'VC_ ACLTGR;fvariable ceramic, 5-25 917 1036 00
tuning P ﬁmi" 35& W
Bands 21, 2¢ harmonic ;“ﬁPﬁCIT”R. variable ceramic, 8-50 917 1038 00
tuning b maf. 350 WY
Bands 23, 2l harmonic | CAPACITOR: ceramic, 15 maf *5%,500 #V| 916 Lhl2 00
tuning .'”T f.“
Bands 12, 20 harmonic | CAFAuLiOE* variable ceramic, 8-50 §17 1030 00

tuning
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PARTS LIST

COLLINS
ITEM CLROUIT FUNCTIONW DESCRIPTION FPART NUMBER
¢-153| Bands 17, 18 harmonic | CAPACITOR: ceramic, 36 mmf +5%,500 WV, 916 LLLB 00
tuning
C-15l | Bands 17, 18 harmonic | CAPACITOR: variable ceramic, 8-50 917 1038 00
tuning amf, 350 WV
C-155 Bands 15, 16 harmonic | CAPACITOR: ceramic, L7 mmf +5%,500 WV | 916 L6300
tuning
C-156 | Bands 15, 16 harmonic | CAPACITOR: variable ceramic, B-50 917 1038 00
tuning mmf, 350 WV
C-157| Bands 13, 1l harmonic | CAPACITOR: ceramic, 68 mmf +5%, SOOWYE 916 L1309 00
tuning
0-158! Bands 13, 1 harmonic | CAPACITOR: variable ceramic, B8-S0 917 1038 00
tuning mmf, 350 WV
0-159 | Spurious filter tuning| CAPACITOR: mica, 150 mmf 5%, 500 WV 912 0506 00
G160 CAPACITOR: Not used
C~161 ' Band 1 hammonic tuning| CAPACITOR: mica, 200 muf i?%, 560 WY 912 0514 00
C-162 Band 1 harmonic tuning| CAPACITOR: varisble ceramic, 8-50 917 1038 00 .
mmf, 350 WV [
C-163, V-105 plate bypass CAPACITOR: ceramic, 10,000 mmf, 350WV| 913 0566 00
C-16l! 7-105 screen bypass CAPACITOR: ceramic, 10,000 mmf, 350 WV| 913 0566 00"
C-165 Osc. feedback network | CAPACITOR: ceramic, 15 mmf #5%,500 Wv| 916 LLi2 OG
C-166| Osc. feedback network | CAPACITOR: mica, 100 mmf iS%, 500 WY 912 ohgu'gdj;gu .
0-167| Osc. grid cirvcuit | CAPACITOR: varisble ceramic, 3-12 917 1035 00
trimmer mmf, 350 WY
¢-168 | CAPACITOR: mica, 220 mmf +2%, 500 WV | 912 0517 0O
6-169| Freq. standard - | CAPACITOR: varisble ceramic, 5-25 917 1036.00
att justing b mf, 350 WY
C-170] V=10l cathode bypas§; ﬁjQﬁ§chT®R= ceramic, 10,000 mmf, 350 WV| 913. f
C-171 V-10k screen bypass | CAPACITOR: mica, 100 mmf #5%, 500 WV | 912 0hgl o€
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PARTS LIET

OOLLIHS
ITEM CIRCUIT FUNCTION DESCRIPTION PART WUMBER
C-172 | V-10L plste decoupling | CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WV
C-173| Freq. standard coupling CAPACITOR: ceramic, 10 mmf +1 mmf, 916 LiL0E 00
500 WV
Cel7h ] L=116 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
mmf, 350 WY
C-175 | L-116 padding CAPACITOR: mica, 180 mmf +2%, 500 WY 912 0511 00
C-176] 1-117 trimming CAPACITOR: variable ceramic, 8-350 917 1036 G0
mmf, 350 WV
Cwl?7 | L=-117 padding CAPACITOR: mica, 300 mmf 22%, 500 WY 912 0526 00
0-178 1 V=103 plate bypass CAPACITOR: ceramic, 10,000 mmf 350WV 913 0566 00
C~179 | 1~118 padding CAPACITOR3s mica, 180 wmf #Qp, 500 WV 912 0511 00
0-180 1 1I~118 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
mf, 350 WV
C-181| L-119 padding _S[GAPA01TOR» mica, 300 maf +2%, 500 WY | 912 0526 00
0~162 | L-119 trimming ”fCAPﬁETTGR, variable ceramic, B5-50 917 1038 00
_ -_mm* 35@ WY
C-183 | 7-106. cathode bypass ' ceramic, 10,000 maf, 350 WY| 913 0566 00
C-18ls | V2106 grid bypass _;_mlca, 100 maf +5%, 500 WY | 912 OL%L 00
C-185 | 7~106 ‘screen bypass GAPACITOR: ceramic, 10,000 mmf, 350 W| 913 0566 00
c-186 | v;lééfﬁlaﬁé bypass.17{ffchQSTTOR, ceramic, 10,000 mamf, 350 Y| 913 0566 00
CuEG?? FH1ﬁer crgctmi ¢¥ ﬁuAPACETOR, ceramic, 10 mmf +1 mnf, 916 LL06 00
| parallel | g0 W
: culgs_;yilger crygtal f“ﬁ"'“_;cAPACEWOR variable air, midget, 922 0079 00
 ' '”  : pha51ng : e 31ncle sectlonj 3.5 =27 mnf
:-5‘“189' :V—Lﬁf grid decoaplmg -'-f'zapzamw ceramic, 10,000 mnf, 350 WV| 913 0566 00
.'Cw190 fV;10? screen bypass GAPAGITG 12 ceramic, 10,000 mnf, 350 WV|{ 913 0566 00
2151
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COLLINS
TTEM CIRCULT FUNCTION DESCRIPTION FART HUMBER
0-191) V-107 plate bypass CAPACITOR: ceramic, 10,000 mni, 913 0566 00
350 WV
0-192] T-103 top coupling CAPACITOR: ceramic, 2.0 mmf #1/L 916 L373 00
mnf, 500 WV
(-193| ¥-108 grid decoupling | CAPACITOR: ceramic, 10,000 mmf, 350 WYl 913 0366 00
G194 V=108 screen bypass CAPACITOR: ceramic, 10,000 mmf, 350 WV. 913 0566 00
G-195! V=108 plate bypass CAPACITOR: ceramic, 10,000 maf, 350 WV 913 0566 00
C-196! T-10L top coupling CAPACITOR: ceramic, 2.0 mmf +1/L 916 4373 00
omf, 500 WV
=197, ¥-109 grid decoupling | CAPACITOR: ceramic, 10,000 maf, 350 W¥ 913 0566 00
C-198] V-109 cathode bypass | CAPACITOH: paper, O-1 ~0,1 mf +20%, 961 5169 00
~10%, 600 WV
C-199! V-109 screen bypass CAPACITOR: ceramic, 10,000 mmf{, 350 WV 913 0566 00
G200 V=109 plate bypass CAPACITOR: ceramic, 10,000 wmmf, 350 WVl 913 0566 00
£-201| V-105 top coupling CAPACITOR: ceramic, 2,0 mmf +1/L 916 5373 00
maf, 500 WY
Cw202) Detector filter CAPACITOR: mica, 330 mmf +2%, 500 WV 9le 0529 00
Cw203 CAPACITOR: FEot used
C-20l| AVC rectifier coupling| CAPAGITOR: mica, 100 mmf +5%, 500 WV | 912 OLSL 00
G-20%| A. Back bias r-f filter] CAPACITOR: paper, O.1-0.1-0.1 mmf 961 5187 00
B. AVC amplr. I #20% -10%, 00 WV
stabilizing
C. Noise limiter
filter
BED coupling CAPACITOR: micsa, 5 mmf iS%g 500 Wy 912 0L28 00
line filter APACITOR: ceramic, 10,000 mmf, 350 BV, 913 0566 00
AVC smplr.stebilizing | CAPACITOR: ceramic, 10,000 mmf, 350 W] 913 0566 00
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COLLINS
TN CIRCUIT FUHCTION DESCRIPTION PART NIMEER
C-209; Audio coupling CAPACITOR: ceramic, 10,000 ammf, 350 WV 13 0566 00
C~-210 CAPACITOR:  Hot used
c-211! Audio coupling CAPACTTOR: ceramic, 10,000 mmf, 350 WV] 913 0566 €O
C-212 | Audio output equalizer | CAPACITOR: mica 6,000 mmf +10%,300WV 935 2110 00
{-213| AVC time constant CAPACITOR: ceramic, 10,000 mmf, 350 WV 913 0566 00
C-21h| K-101 noise filter CAPACITOR: paper, 0.1-0.1 mf +20% 961 L175 00
~10%, 600 WY
C-215| V-111 cathode bypass CAPACITOR: dry electrolytic, 20 mf 18 6509 00
150 Wv '
C-216| Back bias filter CAPACITOR: dry electrolytic, 20 mf 184 6509 00
150 WY
C-217| Power supply filter CAPACITOR: dry electrolybic, dual 18k 5000 00
section; 35 mf each section -10%
+25%, L50 WV
C-218] vV-11L screen bypass CAPACITOR: ceramic, 10,000 mmf, 350 WV] 913 0566 00
C-2191 V=11l screen decounlzrg'_.GAP,{sGITGR: ceramic, 10,000 mmf, 350 WV} 913 0566 00
0-220| 1-116, 1-118 top | CAPACITOR: ceramic, 4.0 mmf *1/L 916 4,380 00
= coup?mng : mmf 500 WY
G221 3d~11?, 1-119. top 'fquPAczwoR. ceramic, 2.0 mmf +1/k 916 L373 00
SR coupilng ey 500 W
04222;1‘ 'jGAPACET@R; ot used
6=223] B+ isolation capacitor | CAPACITOR: dry electrolytic, 8 nf, 18l 6515 00
Ciambien | 350 WV
- c=22L Calia osc, adjustment | CAPACITOR: variable air, 7-100 nmf 922 0153 00
0-225 o CAPAC’E?OR: Mot used
£~226| V-111B grid coupling | CAPACITOR: mica, 100 muf #5%, 500 WV | 912 0hok 00
C-227! V-111B plate bypass | CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
35@ WY RN : :
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ise bulb, T-3-1/L bulb

COLLINS
ITEM CIRCUTIT #UNCTION DESCRIPTION PART NUMBER
C-228] IF output coupling CAPACITOR: ceramic, 10,000 mmf 350 WV 91% 0566 00
G229 CAPACITOR: HNot used
0-230 Antenna trimmer, all CAPACITOR: variable air, 7-100 mmf 977 0153 00
bands
£.231| Antenna fixed trimmer, | CAPACITORs ceramic, 100 mmf +5%, 916 L059 00
i bands 8-15 500 WV
(-232| Antenna fixed trimmer, | CAPACITOR: ceramic, 2k mmf +5%,500 W 916 Lu28 0O
bands 16~30
C-233] Antenna coupling, CAPACITOR: ceramic, 100 mmf +5%, 916 hO59 00
band 1 500 WV
0-234] Antenna coupling, CAPACITOR: ceramic, 51 mmf +5%, 916 L29h 00
band 2 500 WV
£-235] Anternma coupling, CAPACITOR: ceramic, 36 mmf +5%, 916 4hL8 00
band 2 500 WY
C-236] Antenna coupling, CAPACITOR: ceramic, 22 mmf #5%,500 W| 916 LL2hL 00
bands L7
C-237] Antenna coupling, CAPACITOR: ceramic, 10 mmf +1 mmf, 916 LLos 00
bands 815 500 w/Y
0w238] Antenna coupling, CAPACITOR: ceramic, S mmf +1/2 maf, 916 L4385 00
bands 16-~30 SO0 WY
CR-101! M-10l rectifier RECTIFIER: dry disc, instrument type 353 3000 00
E-101] K-101 term bd.
B-102] Audio oubpub term. bds:
=101 Primary power fusegf'__ FUSE: cartridge, 1.5 amp, one time 26l 0007 OQ_' _“
T-101| Dial light I LAMP: pilot light, miniature bayonet | 262 3240 00 .
b pase bulb, T-3-1/h bulb -
7.102| Disl light §iP: pilot light, miniature bayonet

262 3240 00 .

W
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I-103) Dial iight LEMP: pilet 1light, miniature bayonet 262 3240 o0
base bulb, T-3-1/4 tulb
I-10L1 Static discharge LAMPs glow, bayoneh candelabra bease, 262 0238 00
T=li-1/2 bulb
I-1051 Band drum DIAL: band indicating drum 504 3097 00
J-101] Antenna input COMNECTOR: receptacle, single round 357 9005 20
female contact
J-102] Speaker output JACK: telephone, 3 circuit, for use 358 1050 00
with 206" diam plug
J~103} Phone output JACK: telephone, 2 circult, for use 358 1040 20
with 206" diam plug
J-10Li I-F output COMNECTOR: receptacle, single round 357 9005 00
female contact
o
K-101] Break-in relay RELAY: armature, contact rating 3 972 1176 00
ampere 150 watt, 12 volbs, .021
anp direct curreﬂt
I~101} Antenna coil, band 1 COIL ASSEEBLY: RF, single winding, 5ol 3056 001
7S turns, single layer wound
1~1021 Antenna coil, band 2 COTL: RBF, single layer wound, a8 505 23L7 002
tums #28 enameled wire
1-103!1 Antenna coil, band 3 COIL: RF, single layer wound, L3 505 2148 002
turng #2728 enameled wirs
I-10L}- Antenna coil, bandsli-7| COLL ASSEMBLY: RF, single winding, SOl 3060 001
. 27 turns . single layer wound
1~105) Antenns coil, bands COIL ASSEMBLY: RF, single winding, 50L 3061 0oL
8-15 ;-20«%&?@3, sinpgle layver wound
1~106{ Anteana coil, bands COIL ASSEMELY: RF, single winding, 504 3062 001
o 1630 5 20 turns, single layer wound
I-107| Mixer coil pri., bands .CQIL aSSEﬁBLY RF, single winding, 5oL 3060 001
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COLLINS
TTEM CIRCULT FUHCTION DESCEIPTION PART WUYDER
L-108! Mixer coil pri., bands | COIL ASSEMBLY: RF, single winding, 504 3061 001
8-15 20 turns, single layer wound
I=109) Mixer coil pri, bands COLL ASSIMBLY: RF, single winding, 50l 3062 001
16~=30 20 turns, single layer wound
I~110| Mixer coil, band 1 COIL ASSEMBLY: RF, single winding, SOl 3056 D0L
75 turns, single layer wound
1~111} Mixer coil sec, bands | COIL ASSEMBLY: BRF, single winding, 505 3060 001
L7 27 turns, single layver wound
1-112| ¥ixer coil sec, bands | CCOIL ASSEMBLY: RF, single winding, SoL 3061 001
B-15 20 turns, single layer wound
I~113! Mixer coil sec, bands | COIL ABSEMBLY: RF, single winding, 5oL 3062 001
1 16=30 20 turns, single lsyer wound
I~11] 11.5-10,% me i~f coil,| COIL: IF, transformer, single Sol 306l 001
band 1 winding, L8 turns, single layer
wound
I~1151 11.5-10.5 mc i-f coil,. COILs 1IF, trangformer, single SOl 3057 001
band 1 winding, 16 turns, single layer
wound
L~116| Variable i-f eoil pri.! COIL:s IF, transformer, single SoL 3064 001
' winding, L8 turns, single layer
wound
1~117! Varisble i~ coil pri.| COIL: IF, transformer, single 50L 3066 002
winding, 46 turns, universal wound
1.118| Variable i-f coil sec.| COIL: IF, transformer, single SOl 5347 001
winding, L8 turns, single layer
wound
1~119| Variable i-f coil sec.| C0IL: IF, transformer, single oL 3066 001
winding, L6 turns, universal wound
Inj. os¢. cathode coil] COIL: RF, 3 windings, 112 turns, 503 L5535 001
unlyversal woond
Inj. osc. hamonic COIL: RF, single winding, L6 turns, ool 307L 002

salector

single laver wound
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TTEN CIRCUIT FUNCTION DESCRIPTION FART NUMBER
1-122} Power filter REACTOR: filter choke, 3.0 hy 120 678 ol32 00
ma, 100 ohm, 250 TV BMS
1~123 Power filter REACTOR: filter choke, 5 hy 80 nma, £78 0L31 00
300 ohm, 2500 TV TMS
1~12L] Spuriocus filter FILTER: band supression, rejection 0L 66L6 002
frequency L megacycles, .260%" diam
hole for mounting
L-125 Spurious filter (0IL: RF, choke, 500 millihenry + 240 0073 00
10%, #36 wire
HM-101] Signal level & db VETER: audio level, 0O-1 ma L6 olms L76 9017 00
meher +10%
P=101i AC plug COMMECTOR: plug, 2 parallel blade 368 00LO 00
maie contacts
R~101i V-101 grid return RESISTOR: 1 megohm +10%, 1/2 w 7hE 1212 00
R-102] V-101 grid decoupling | RBSISTOR: .10 megohm +10%, 1/2 w 7hs 1170 09
B-103 BESISTOR: Hot used
R~10L} V-101 screen dropping | RESISTOR: 33,000 ohm +10%, 1/2 w ThE 1149 00
R-105] V-101 plate load,... . | RESISTOR: 10,000 ohm +10%, 1/2 w 745 1128 20
band 1 BEERIEEI S
R-106, V-101 plate decoupling| RESISTOR: 6800 ohm +10%, 1/2 w 7L5 1121 00
R-107, V~102 cathode B ~fRESISTQR; L70 obm #10%, 1/2 w 7h5 1072 00
R-108| V-102 grid 1 return - | RESISTOR: .33 megohm +10%, 1/2 w 745 1191 00
R-109 V~102 screen dropping | RESIS?OR: 47,000 ohm +10%, 1/2 w 7L5 1156 00
R-110, V-102 plate decoupling| HESISTOR: 2200 olm +10%, 1/2 w 743 1100 00
R-111] ¥-103 cabhode RESISTOR: 470 ohtm +10%, 1/2 w 745 1072 00
R-112| V=103 grid 1 return | RESISTOR: .10 megohm +10%, 1/2 w 745 1170 00
R-113| V-103 screen dropping | RESISTOR: 33,000 ohm +10%, 1/2 w 00
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TTEM CIRCULT FINCTION DESCRIPTION

B-lll] V=105 seresn dropping_ RESISTOR: /7w Ty 1149 00

R-115] ¥-105 grid leak RESTSTOR: /2w 745 1170 00

R-116 Y-102 plate ad RESISTCOR: 2200 cohnm ¢19p3 /2 w ThE 1100 00

R-117] ¥-103 plate load RESISTOR: L7,000 otm +10%, 1/2 w L5 1156 00

3-118] V-10L grid lezsk RESISTOR: .68 nmegohm +10%, /2w a5 1205 00

R-119 V-104 cathode RESISTCR: L7700 ofm il@%ﬁ 1/2 w The 11k 00

21200 V-10l screen dropping | RESISTOR: .10 megohm +10%, 1/2 w 7hE 1170 GO

B-121% V-10L plate dropping RESISTOR: .22 megohm +10%, /e w ThE 118L 00

B-122 V-10L plate, screen RESISTOR: 10,000 ofm +10%, 1/2 w TLE 1128 00
decoupling

R-123 VFO plate, screen RESISTOR: .10 megohm +10%, 1/2 w TLE 1170 00
decoupliing

-12L V-103 plate decoupling RESISTOR: 2200 ohm +10%, 1/2 w 75 1100 00

R-125] V=107 grid load RESISTOR: .L7 megohm +10%, 1/2 w 7Ly 1398 00

Re126] V=107 screen dropping | EBESISTOR: 27,000 ohm +] 10%, 1/2 w

R-127. V-1G6 cathode RESISTOR: LT70 ohm *10%, 1/2 w

R-128) ¥-106 screen dropping | RESISTOR: 33,000 ohm +10%, 1/2 w LS 11he 00

B-129) V=106 plate decoupling RESISTOR: 2200 omm +10%, 1/2 w LS 1100 00

B-130| Orystal filter RISISTOR: .10 megohm +10%, 1/2 w 7hE 1170 00
selactivity

3131 Crystal filter RESISTOR: 22,000 ohm *10%, 1/2 w Ly 11he C0
selactivity

R-132] Crystal Filter RESISTOR: L700 otm +10%, 1/2 w LT 111L 00
selectivity

B-133] ¥-107 grid decoupling | RESISTOR: 10,000 ohm +10%, 1/2 w ThE 1128 06

B-13h] V=107 screen dropring | HESISTOR: 47,000 ohm +10%, 1/2 w Thy 1156 00

s
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CIRCUIT FUNCTION

DESCHIPTION

COLLINS
PART NUMBER

1| Detector load

'E'?{Eiﬁiﬁer filﬁef-;  

V-107 plate decoupling
V-108 grid decoupling

V-108 screen dropping

V-108 plate decoupling
V~109 grid decoupling

45" meter zero adjust

V=109 screen dropping

V=109 plate dacoupling
V-112 filament series

AVC amplr stabllizing

AVC rectifier load

AVC amplr lcad

AVC amply plate
dropping

. Detector: load il

ﬁuéﬁc'gaiﬁ”ccﬁtraif 
-nﬁv;11233oathdde

7j;v4112§ plate load |

J 'V¥113 grid load

RESISTOR:

RESISTOR:

lm\).u S POR

RESISTOR:

RESISTOR:

RESTSETOR:

RESISTOR:

RESISTOR:

RESISTOR:

RESISTOR:

RESISTOR:

_ 'RESISTOR:
| RESISTOR:
. RF gain controlﬁ'};f{lfﬁRESESTOR:

CRF gain controzgfiﬁéﬁT;-;”SISTOR:

SISTGR°

| f:;fRFSESWﬁP
..'5f?RmS$STOR:

| iéESigTbR:
'fféﬁéiSfoR:
 AESISTOR:
- RESTSTOR:

RESTSTOR: .

2200 ohm #10%, 1/2 w
10,000 ohnm +10%, 1/2 w
17,000 ohm +10%, 1/2 w
2200 ohm +1oo, /o w
10,000 ohm +10%, 1/2 w
100 ohm #20%, 2 w
47,000 ohm +10%, 1/2 w
2200 ohm +lOm, 1w

10 ohm #10%, 1/2 w
L7 megohm +10%, 1/2 w
.10 megohm +10%, 1/2 w
17,000 ohm +108, 1/2 w

27,000 ohm +10%, 1/2 w

10,000 ohm #20%, 2 w
820 ohm +10%, 1/2 w
68,000 ohm +10%, 1/2 w
33,000 ohm +10%, 1/2 w
17 megobm +10%, 1/2 w
L7 megorm +10%, 1/2 w
500,000 ohm +20%, 2 w
3300 ohm +10%, 1/2 w

.22 megohm +10%, 1/2 w

10 megohm +10%, 1/2 w

745 1160
7L5 1128
L5 1156
7LE 1100
L5 1128
380 0120
745 1156
7hs 3100
L5 1002
7h5 1198
7L5 1170
Th5 1156
7Lh5 116

380 0118
745 1083
7h5 1163
745 1149
745 1198
745 1198
380 0119
745 1107
7ho 118L

7hs 11?5 1"

o0
o0
G0
o0

0o

0a
00

GO

G0

00
00
00
00
00
00
00
00
00

00
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ITEM CIRCUIT FUNCTION DESCRIPTION PA§2L§3§§ER .
R=158 | T-103 pri shunt RESISTOR: .22 megohm +10%, 1/2 w 7LhE 118k 00
R~159 | T-103 sec shunt RESISTOR: .22 megohm +10%, 1/2 w hE 1184 00
R-160 | V-1ll screen dropping | RESISTOR: .10 megohm +10%, 1/2 w 745 1170 00
R~161 | V-11L plate load RESISTOR: 33,000 ohm +10%, 1/2 w 7h5 11L9 00
R-162 | V-11k plate dropping RESISTOR: 2200 ohm +10%, 1/2 w 745 1100 00
B-163 | "3" meter series RESISTOR: 160 ohm +5%, 1/2 w 745 1053 00
R-16L | Back bias dropping RgSISTOR: wire—-wound, 120 ohm +5%, T 0032 00
w
k~165 | Back bias dropping R%SISTOR: wire-wound, 310 ohm +5%, 7h7 0036 00
w
R=166 | Back bilas dropping R%SISTOR: wire-wound, 120 ohm +5%, 747 0032 00 .
w
B-167 | AVC anplr stabilizing | RESISTORs .10 megohm +10%, 1/2 w Ths 1170 00
R-168 | V-1114 cathode RESISTOR: 2200 oim #10%, 1/2 w 7hE 1100 00
R-169 | V-108 screen dropping | RESISTOR: 27,000 ohm +10%, 1/2 w 7h5 11L6 00
R-170 | 5% meter bridge RESISTOR: 100 ohm +10%, 1/2 w 745 104l 00
R-171 | AVC amplr stabilizing | RESISTOR: 120,000 ohm +10%, 1/2 w 7h5 117h 00
B-172 | Static drain RESISTOR: L7 megohm +10%, 1/2 w 745 1198 00
R-173 | Auwdio voltage RESISTOR: 2200 ohm +103, 1/2 w 75 1100 00
dropping :
R-17L | B+ isolation RESISTOR: 1000 ohm +10%, 2 w 7L5 5086 00
R-175 RESISTOR: Not used
R-176 RESISTOR: Not used g
B-177 | V-111B grid RESISTOR: .22 megoim +10%, 1/2 w 7he 118L 00
R-178 | V-111B grid RESISTOR: .10 megohm +10%, 1/2 w L5 1170 00
6-1Ls 2160
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TTEM CIRCUIT FUNCTION DESCHLPTION PART NUMBER

R=179 | V-111B cathode RESISTOR: 1000 ohm +10%, 1/2 w 7L5 1086 00

R~180 | V-111B plate dropping RESISTOR: 2200 ohm +10%, 1/2 w 7h5 1100 00

R-181 | V-116 plate load RESLSTOR: LOOO ohm +5%, 12 w LT 1046 00

5-101 | Antemna coil selector | BWITCH: rotary, 1 circuit, 17 269 1271 00
position

5-102 | Antenna trimmer SWITCH: rotary, 1 cireuit, 17 269 1271 00
selector position

S5-103 | EF coil selsctor SWITCH: rotary, 1 circuit, 18 2069 1273 Q0
position

S-10i | R¥ amplr plate coil SWITGi: rotary, 1 circuit, 18 269 1273 00
selector position

5-105 | Mixer grid coil SWITCH: rotary, 1 circuit, 18 269 1273 00
selector position

5-106 | Mixer plate circuit SWITCH: rotary, 1 circwit, 17 269 1271 00
selector position

$-107 | Mixer plate cirewit | SWEITCH: rotary, 1 circuit, 17 269 1271 00
selector T p081t10n

S-108 | Inj osc harmonic x 'f'gSWI?GH, rotary, 2 circuit, 15 269 1272 00

8-109 | Crystal. se}.ecto 1 circuit, 17 269 1271 00

5-110 | Variable i-f sez_ector_,ffffg;_-___ 1 circuit, 2 position 269 1270 00

5-111 | Variable i~f selector ;f:L" CH: T 1 circuit, 2 position| 269 1270 00

S-112 | BFQ ON-OFF _ 'rotary, 2 circuit, 2 position| 259 0380 00

$-113 | ON-STANDBY-OFF - :f_.S%?ITCH. band change, 2 circuit, 3 259 0381 00

R pos&tzon, ghorting
S-11l | SELECTIVITY . -fSWITCﬁ* ‘band change, 1 circuit, 259 0379 00
au shartmng, 5 position
5-115 | AVC OWN-QFF  '1:fSWITGd. rotarf, 2 circuit, 2 position| 259 0380 8Q

2161




. COLLING
ITEM CLRECUIT FUNOTION DESCHIPTION PART HUMEBER
$-116 | LIMITER IN-QUT SWITCH: rotary, 2 cireuit, Zposition 259 0380 00
S5-117 | METER INPUT-QUTFUT SWITCH: toggle, DPDT, 30 ampere 266 3062 00

continuous
S-118 | CALIBRATE ON-CFF SWITCH: rotary, 2 circuit,? position] 259 0380 00
T-101 ¢ Crystal filter input TRANSFORMER: 1F, frequency range 278 0093 00
90 to 510 ke
T-102 | Crystal filter outpubt ; FILLTER: bandpass, frequency range 278 Q092 G0
490 to 510 ke
Twl103 | First i-f TRANSFORMER: IF, frequency L90 to 278 0090 00
Gi0 ke
T-104L { Second i-f TRANSFORMER: IF, frequency LSS0 to 278 0090 00
51G_kc
T-105  Third i-f TRANSFORMER: IF, frequency L90 to 278 0090 00
510 ko
T-106 | BFO coil OSCILLATOR SUBASSEMELY: frequency 278 0091 00
range LB0 to 520 ke
T-107 | Audio output TRANSFORMER: AF, line type, pri 677 0L30 00
5000 ohm, secd 600 ohm tapped at
i ofms, 1500 TV, 3 w max
T-108 | Power input TRANSFOIMER: power, pri 115 v, secd | 672 0L29 00
' o #L, 5 v, secd #2, 6.3 v, secd #3
700 v CT, 60 cps
V101 | RF amplr . TUBE: type OGAKS, pentode JAN | 2RhL 0121 00
' COMMERCIAL | 257 0040 00
V-102 | First Mixer ! TUBE: type 6BE6, pentagrid Jay | 25k 0799 00
CE o COMMERCIAL | 257 00L4G 0O
V-103 | Band 1 mixer | TUBE: type 6BEG, pentagrid JAN | 25k 0799 00
B COMMERCIAL | 257 0CL8 00
v-10L | €al. osc. © | TUBE: type 6BAG, pentode JEN | 254 0787 00
4o COMMERCIAL | 255 0185 00
V-105 | Inj. osc. | 'TUBE: type 6AKS, pentode JAW | 254 0121 00 &
R COMMERCIAL 257 00L0 00
6-16
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COLLINS

ITEM CIRCUIT FUNCTION DESCRIPTION | PART NUMBER
7-106 | Second mixer TUBKE: type OBES, pentagrid JAN | 28L 0799 00
COMMERCIAL 257 0048 00

V-107 ¢ First i-f amplr. TUBE: type 6BAS, pentode JEN | 25h 0787 00
COMMERCIAL | 255 0185 00

V-108 | Second i-f amplr. TUBE: type 6BAS, pentode JAN | 254 0787 00
COMMERCIAL 255 0185 00

V=109 | Third i-f amplr. TUBE: type 6GBAL, pentode JAY | 25L 0787 00
COMMERCIAL 255 0185 00

V-110 | Detector & AVC TUBE: type 124%7, twin tricde  JAN | 254 0790 00
rectifier COMMERCIAL 255 0201 00

V-111 | AVGC amplr & IF output | TUBE: type 12AU7, twin triode  JAN | 25L 0792 00

JAT
COMMERCIAL | 255 0199 00

V=112 | Limiter & first audio | TUBL: type 124X7, twin triode  JAN | 25L 0790 00

amplr COMMERCT AL 255 0201 00
V-113 | Second audio amplr TUBE: type 6AQ5, pentode JAN | 25L 0788 00
COMMEBRCT AL 255 0195 00
V-11i | BFO _ TUBE: type OBAG, penbtode JAN | 284 0787 00
e COMMERCIAL 255 0185 00

V-115 {1 Power rectifier “5fﬂTU35? >

type GVLG, rectifier JAH | 254 0102 00
o COMMEHRCIAL 255 0081 00

':f €ype 0a2, voltage regulator
S JAN 25L 0793 00
COMMERCIAL 257 0052 GO

_V;1167f V5iﬁége'reguié§¢ff?':

XP-161 Holder for F~101° | HOIDER: fuse, extractor post for 265 1003 00
afE R igingle 3AG fuse
¥I-101} Socket for I-101 | SOUKET: lamp, pilot light oracket, | 262 0240 00
e s s mindature bayonst base Lo
XI*EO?”iSOékeﬁ.féf I-102 "'.'f@SbCﬁET&.iamp, pilot light bracket, 262 OZ&SiQQ?il
T I - 4 miniature bayonet base ' R

¥T1-103 Socket for I-103 - | SOCKET: lamp, pilot light assembly, 262 0239
B ) wminiature bayonet base ' i
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PARTS LIST

COLLINS
ITE CIRCUIT FUHCTION DESCRIPTION PART WUMEER
XV-101 | Sockets for V-101, SOCKET: tube, 7 conbaci miniature, 220 1111 00
thru V-102, V=103, V-10L, shielded :
XV-109 V-105, V-106, V-107,
V-108, V-109
¥-1310 1 Socket for V-110 SOCKET: tube, 9 contact miniaturs; 220 1103 00
shielded
¥V-111 | Socket for V-111 SOCKET: tube, 9 contact minlature, 220 1103 G0
shielded
Iy-112 | Socket for V=112 SOCKET: tube 9 contact miniature, 220 13103 00
shielded
V113 Socket for V-111 SOCKET: tube, 7 contact miniature, 220 1111 00
shielded
XV-11L | Socket for V-11l SOCKET: tube, 7 contact miniature, 220 1111 00
shielded
¥V-115 | Socket for V-11% SOCKET: tube octal 220 1121 00 A
XV-116 | Socket for V-116 SOCEET: tube 7 contact minlature, 220 1111 €0
shielded
XY-101 | Socket for ¥-101 BOARD: crystal, accommeodates 10 5oL 5009 00
{Y=-110 thru ¥-110 type CR-18/U crystals
¥¥.111 | Socket for Y-111 SOCKET: crystal, for 100 kc crysbal | 292 0055 00
/-101 Bands 29-30 crystal CRYSTAL: type CR-18/U, 10666.67 ke 291 8134 00
T-102 Bands 23-2l; crystal CRYSTAL: type CR-18/U, 13,000.000 ke| 291 8102 OC
¥-3103 Bands 19-20 crystal CRYSTAL: type Ch-18/U, 11,000.00 ke | 291 811k 0O
¥-104 Bands 15-16 crystal CRYSTAL: type OR~18/U, 9,000.00 ke 291 8083 00
¥-105 Bands 11-12, 25-26 CRYSTAL: type CR-18/U, 1LOC0.00 ke | 291 8135 00
crystal
¥-106 Bands 9-10, 21~-22 CRYSTAL: type CR-18/U, 12,000,000 ke 291 8117 00
cryshal e
¥-107 Bands 7-8, 17-18, CRYSTAL: type CR-18/U, 10,000.00 kc i 291 8133 00
27-28 crystal

&-18 2164




PARTS LIST

COLLINS
LT CIRCUIT FUHCTIONW DESCRIPTICH PART NUMBER
Y-108 | Bands §-6, 13-1l CRYSTAL: type CR-18/U, 8000.000 ke | 291 8113 00
crystal
¥-109 | Band 3 crystal CRYSTAL: type CR-18/T, 6000.00 ke 291 8132 00
¥-110 | Band 1 crystal CRYSTAL: type CR-18/U, L000.000 ke | 291 8131 00
¥-11i1 Calibration crystal CRYSTALs special 100 ke unit 291 5954 00
Y112 Filter crystal CRYSTAL: type CR-T, 500 ke 291 5175 00
70E-15 | Variable freguency This unit has been dehydrated and 505 GL10 003

2165

oseillator, 2-3 me

hermetically sealed, and should be
returned to the Collins Radio
Company, if servicing is required.
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Figure 7-1.
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Figure 7-2. 51J-3 Bottom View
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Figure 7-3. 51J-3 Bottom View, Compartment 1, Capacitor
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Figure 7-4.
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Figure 7-6.
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