CEDAR RAPIDS, IOWA

520 5014 00
15 August 1954







SLI-h COMMURTCATIONS RECEIVER Table of Contents

TABLE COF CONTENTS

SECTION 1 - (ENERAL DESCRIPTION

Page

[
1
[

1.l General. - . 2 s 4 s a4 e s s e w5+ s e s s oA s a e e r e 4w

Parpose of BOOK. . « 4+ s s s s s s 6 s a4 s s o« s s 4 s s
Purpose of Eguipment ¢ « & 5 o s 5 o e « s & e 4 e e o = 0
Deseriphbion. .« o o - o o s o o o 8 5 s 4 5 e & s s & 5 s s

o

=

ke
P b b

S

S S
P
LW R

B
L3

e Vacuum Tube Table. o ¢« 2 o 5 o o o s o o o & a a o s ¢ a & s & ¢ o =
3. Reference Dati . . . +© & o« o o o o a o s e o s o & 5 = s s o s a 5 o

o

Bk
o

2.1, Unpackifg. + o« o = o o o a o s o s & 5 5 o a o o 5 2 4 s s e+ & & o 22=L
2.1.1. ProcedUr®. « ¢ o o s s 2 s 6 s 5 8 & & s s+ a1 4 4 a s w a2 sl=mk
2.2, Inatallation + o o o o e 4 s 4 s 4 4 1 s e 6 s e o & 5 a4 a4 2 e s 4 4 ofwl

General. « « s 5 o < 2 s & s o s 4 s a s o 5 8 s = 8 3 5 2 o
Antenna Connection « o o o « o & o s 4 s s s s s o 3 s e o =
Audio Cutput Connections - « » o s o s o 5 2 o 5 s « o & s
I-F Cutput Connectlon. - « -+ + o v o o » s ¢ o 5 5 & a4 = =
Remote Standby Comnections . .+ o + s+ s o o o s o 5 = o =
Power Connection - + « 2 ¢ = c o & s & s 5 s a s 5 o= & o 2
TUDES. & ¢« o = o a o s a o s 2 s o o o o 5 o a a s o 5 o =

s
.

a
o
a

4

u

o
w

a
o
-

H

¢
AV eI WY

v
Py

PN RO RO R R RO
=1 OV B RO

@

o
a
B
e
2

[NV LU IR AV RR AW A0 B AV

B

R R R AR

a
]

-
PUSE, &« 5 2 & s & o a 5 & & o 8 s c w o 2 8 s o 5 s 5w & 2

o
b

SECTICH 3 - ADJUSTMENT AND OPERATICH

1 e
3.1, Adjustment « + . o s ¢+ 4 o e o s 6 4 s e e a e s e s 4 s e s 5 o 3wl

i)
i_,_.l
fumd

BenerBl. . . o o » 6 s s = 6 o e & 8 8 5 s v o s s s = o+ & sdml

L2
A%
“
-

e
il
=
o
£
'i.._io
&
s
o
N
e
>
o
o
a
s
=
LAt

[
fond

2.1 Function of Conirols . « ¢« o o o s o o » o o & o o & & o o so9=L
3.2.2. Tuning MM S1ignalS: : o o ¢ o o o o o & ¢ © i o+ @ e 4 e 2 5 o3=D
3.2.3. ming Single-~Sideband SIgnals - o+ o s ¢ s s e s o e s 5 232D
3.2.4. Tuning CW Signals. « « o « 5 « o 5 o = & o 5 5 o » o s 5 23=T
3.2.5. Freguency Measuring. . . - -« o o« « o o o o o o & o & 4 s o :3e]
3.3. Notes on Mechanical Filters. . . . . e e e e e e e . P

3.3.1. GEeNETAL. + + o o e s e e e e e e e e e e e s e e e e e s s W3eE

e



TTOE k-

dechanicel Deseristion, . - . . . ., .

Fa RO e

.

5
;_‘;.}
L
i

A

o

=

o

o

a

0 003 OR

SRS R

- B

3RO A R R ORY R RO R FO

"

o g

¥
-

-~
Vo

o
Mo R R

L]

AT AT A N

o

ST

-

A 4 e >

General . . . . . .
Radio Preqguency Amplification
Mixer Stages. . . . . . . . .
High Fregquency Oscillator . .
Variable Intermediate Freguen
Variable Freguency Oscill
Crystal ¥ilger. . . . . . . .
Second Intermediate Freguency
Detector. . . . . . . . . . .
Noise Limiter . . . . . . .,
Automatic Volume Control. . .
Audio Ampiifier . . . . . .
50 Ohm I-F Cutput . . . . L .
100 ¥C Calibrator . . . . . .
Power Supply. . . . -« . . . .
Beat Freguency {scillator .

Mechanical Filter . . . . . .

i

SECTION 5 -

ilacemern gutionsg.
e, T,

- " - a 2 N B
2 . - . .
2 3 , . . a N

et G §

™




517k COMMUNTICATIONS RECEIVER

5.k,
5.5,

5.8.

SECTION 5 » MATNTENANG

-
)
°

Alternate RFO Alignment Method. . . . o o

500 KC I.F Performance Measurements . » - . » -
Alignment of Dials with VFG ... . - -
Variable I.F Alignment and RF Alignment
Variable T.F Aligrment and RF Alignment Ba
RF Aligrment Bands 4-7. o oua o o« « & o o s o«
RF Aligrment Banmds 8-15 . . « - ¢ « ¢ s o ¢ o o
RF Alignment Bands 16-30. . . . « -« « ¢ « & = =
RF Aligmment Band 1. ..o o o o o« 2 = o o o o = =
VPO Aldgnment.. «. o 0 s 5 o o o o o 8 5 a2 e o s
Adjustment of L-12L . . . o o . o s o . s e

a
o
o

a
-

;
.

LS
a
a

o

“
o
u

°
o

T LT AN ST WU A A AT AN WG
[UAEWIRVARUIRVSREUIRUS R UL RULRVS RS
B2 b b b 1 0 o1 ON

a
o

Tl o T b 0 .

-
°
-

Complete VFO Removal and Replacement. . . . o o o o o =
Disl Bulb =nd Static Discharge Bulb Replacement . . . .« o

5.5.1. Disl Bulb Replacement . o « o + = & s o o o = o
2.5.2, Static Discharge Bulb . . . « o » o 5 & 2 o & =

Disl andéd Band Change (Gear Maintepance . . - » ¢ = > o o

CENETAL v w o.a s o 2 o s s % & s a4 3 s g s a s
Disassembly of Gear BoX . . . - o & = o ¢ s s
Reassembly of Gear BoX. « - - =+ ¢ s o = 2 o » =

T AT A
O O
L ny

a

&

£
a

‘f‘%}

Tuner Assembly Maintenance . . o o o o o o o o 5 s o s

Nenera8l « o s« o o » a a o s a 8 o o s 8 s & o o
Pogitions of C8M8 o o o & a 2 s a o » = o = o ¢

WA
=] =1

°

FAS AN oo

Dial Cords. o o« o o s a s =

o
°
o
o
o
o
@
o
“
-
a
@
o

o
=

N Megacycle Pointer Cord. ¢ o « o 5 < = o = o ¢

6801
e Drom Cord » ¢ - o o o & o = s & s e s 5 5 oa v

AT

o

b
e
5
£3
-
&
b
ast

-}
#

T T AT (T T AT
PARTS IDENTIFICATION AND SCHEMATIO

Table

@ 3 o
o o o
2 -
B & a
2 E
o [
o a -
s " «
a
- - o
s 3 2
O} ¢
-3 [ n
a - I3
S o 3
a 5
N o
3 B @
o w o
« © @
£ ~ a
> o »
o o o
5 s

[

=,
0
o
o

°
° n
k] o

o
a +

b

>
S

w1

SFT T NS NS AT AT A AT A T AR

&
j£5

4
o

[

5
5
[N

e

_‘JE—
SIEAY

)

¥

H
|k
4t

E I B B |
e S fd
3 oA i L



istrations Sld-h COMMINTICATIONS KECEX

LIST OF ILIUSTRATIONS

Figure Title Page

¢

-1 FlJ-4 Recelver, Front View and Block Disgram. . . . . . o « o o »LaD
2al Bli=4% Mounting DiledbLons feisia e e ot e s w e e e s s e e ale=3
P 5 R CLIONSs « & « w 4 o o 0 o = o s e e e a4 e e2wl
2=3 5

nidby Functions and Remote Orﬁratﬁo* Reley
Cireult o o 0 o . o . .

(SIS
]
[ ey

31 Controls. . . » - - ¢ s e e 4 e 4 s s s = o Fm
3a nventional Receiver (B) and () the 517.k,

2 3K Mechanical T ;_ter., R T T S,
el >l w i Bax hange and Tuning System, Block Diagram. . . . . . &

ﬁ
¥

]
t= Ol B

»

e Block Diagram. « - o o o o ¢ s s o o« & s & & & =

haz Conversion Circul®ss o « v o o o o o & 2 & & & o olim
HI L1B8T e s o 5 & 5 s s 4 e 0 o+ o6 w e s s s & o s e olb=ll
5 ilter, Simplified, Position "1". . . . . . o o . 412
L5 asing Rejection Noteh ¢ o « = o o o o o o o o o 4212
4aff Moise Ldmiter Circult o 2 o o 5 5 o = e a o s o o o o o o 2ib=
L.8 V.0, Cimeults o o 5 o 6 0 v s s e e e a s s e e e o s

el Aligrment Adjustments . . & « & o & 2 2 s 6 e 8 a2 o o s a2 aDm

[

o
]

N B e G LU A I W R W W I 3;::-*.;:*4:“_;.—4:—4:’:.?:"{;.,}
§
J=7 e e
Eagh e

§

B DO

Selectlvity CUrves. -« o« o o 5 o ¢ 0 & ¢ s & s 2 a8 o s &
Sensitivity Curves. . o ¢ o 5 s s & s s s s e s s & s s e
Jial and Bandswitch Gear Box. « o+ ¢ = o o o 5 & s o s+ oo e
Slug Rack Drawing » » ¢ = 2 5 s = 2 o o o 2 o <« 2 o =
Cord Arvangement . o o o o w e s s s & s & o s o s s
0. Adjustment Tool. .. . . s e e a5 e s & s a
JL@W Tube and Parts Identifica tLon P

§

¢
R R SRR B ek U A R R R A R N T

¥
2

3

§
T
o

ot
H

i e xRl G B
N

§
S
7

1

i
1.

o

|

i

i
[]
=3 OO b

[

SRV IR B NV
13

[
o ket i“‘! m

R I U RN N AW I I IS |
§

3=
1 CRNR g

- Lom . 2.8 = o o s & o s s e s o & e 83 = a s & = PR
- Bo Compartment 1, Capsc t T&. o o o o s o s o=
i N

Botiom Compartment 1, Gener s e e s e s e e s s s o fm

9
a
o
B
o
o
@
o
y
B
a
@
S
2
k]

Bottom View, Compartment 2. .
i View, Uompartment 3. o o « 5 s o » 5 2 5 o o = o =

7
| e o T
netic DIBgYam. o« . . o . . e o e o s 6 e a s o s

ST RN AT AT

n
] e}
]

;\)
H

A



e

4 Hev. -

B4y

2 {C)

GUARANTEE

The equipment described herein is zold under the following guaraniee:

Collins agrees to repair or replace, without charge, any equipment, parts, or accessories which are de-
fective as to design, workmanship or material, and which are returned to Cotling at its factory, transportation
prepaid, provided

{z) Notice of the cizimed defect is given Collins within one (1} year from date of delivery and goods are
returned in aceordance with Collins' instructions.

(b} Equipment, accessories, tubes, and batteries not manufactured by Colling or from Colling’ designs
are subject to only such adjustments as Collins may obtain {rom the suppiier thersof,

{¢] No eguipment or accesscry shall be deemed to be defective i, due to exposure or excassive moisture
in the atmosphere or otherwise after delivery, it shall fail to operate in a normal or proper manner.

Collins further guaranteesthat any radio transmitter described herein will deliver full radic{requency power
cutpui at the antenna lead when connected to a suitable lcad, but such guarantee shall not be construed as a
guarantee of any definite coverage or range of gaid apparatus,

The guarantes of these paragraphs is void if equipment is altered or repaired by others than Collins or its
guthorized service center,

No other warranties, expressed or implied, shall be applicable to any equipment sold hereunder, and the
foregoing shall constitute the Buyer's sole right and remedy under the agreements in this paragraph contained.
In ne event shall Colling have any liability for consequential damages, or for loss, damage or expense directly
or indirectly arising fromthe use of the products, or any inability to use them either separatelyor in combination
with other equipment or malerials, or from any other cause,

HOW 1O RETURRK MATERIAL OR EQUIPMENT. 1, for any reason, you should wish to return

material or eguipment , whether under the
guarantee or otherwise, you should notify us, giving full particulars tncluding the details listed below, inscfar as
applicable. I the item is thought to be defective, such notice must give full information as to nature of defect
and identification { inciuding part number if possible } of part considered defective. {With respect fo tubes we
suggest that your adjustments can be speeded up if you give notice of defect directiy to the tube manufacturer.)
Upon raceiptof such notice, Coliins will promptly advise you respecting the return. Failure to secure ouradvice
aricr fothe forwarding of the goods orfajlure to provide fuil particulars may cause unnecessary delay in handiing
of your returned merchandise.

ATDRESS: INFORMATION NEEDED:
Colling Radic Company {4} Type number, name, and serial number of equipment
Bales Service Department (B} Date of delivery of equipment
Cedar Rapids, Iowa {C} Date placed in gervice

(D} Number of hours of service

{E} Nature of trouble

(F} Cause of trouble if known

{G} Part number { 9 or 10 digit number} and nameof part
thought to he causing trouble

$1) Item or symbol number of same obtained from parts
list or schematic

{1} Colling' number (and name}) of unit sub-assemblies
involved in trouble

{J} Remarks

When ordering replacement paris, you should direct
3 % H
HOW TO ORDER REPLACEMENT PARTS. your crderas indicated below and furnish the following
information insofar as apphicable. To enable us to give you betler replacement service, please be sure to give
us complete information,

ADDRESS: INFORMATION NEEDED:
Collins Radic Company {4} Quantily reguired
Sales Service Department (B} Collins' part number (9 or 10 dight number | and de-
Cedar Rapids, Iowa seription
(C) Ttem or symbol number obiained from parts list or
schematic

(D) Coliins' type number, name, and serizl number of
arincipal equipment
(E) Unit sub-assembly number {whers applicable]
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51J-4 COMMUNICATIONS RECEIVER S

SECTIOR 1

GENERAT DESCRIFTION

1.1. CENERAL.

i1.1.1. PURPOSE OF BOOK. - This instruction book has been prepared to assist
in the installation, operation and maintensnce of the Collins Model 517 Radio
Comminications Receiver.

1.1.2. TURPOSE OF EQUIPMENT. - Collins 513-b Receiver is designed for com-
minication applications where stability and dial accuracy of the highest order
are the prime requisites. Under normal operating conditions, the recelver
operates in the range of 540 ke to 30.5 me with a total setting error and drift
of leas than 1 kc at any frequency within its range. The receiver is designed
for ampliiitude.modulated and continucus wave recepiion, although its accuracy

and stabiliity make it sultable for many applications where it is desired to re-
ceive ar set defipite frequencies without searching or making frequent
adjustments. This receiver incorporates the new mechanical filter in the
intermediate freguency range to obtain the desirable rectangular-shaped passband.

1.1.3. DESCRIPTION.

(s) MECHANICAL. - The 51J-4 receiver is asvailable in two styles. One
is a panel and shelf assembly suitable for mounting in a standard rack cabinet.
Over-8ll panel dimensions are: width, 19 inches; height; lOml/E inches, and
depth hehind panel, l3-1/2 inches. A dust cover that fits over the top of the
chassis is removable from the rear. The other assembly is in & cahinet
suitable for table.mounting. Outside cabinet dimensions are: width, 21-1/8
inches, height, 12.3/8 inches and depth, 13-1/8 inches. Avallable on special
order is a spesker that matches this cabinet. The speaker’s dimensions ares
width, 13 inches; height, 11 inches; deptb, 7 inches. The spesker, the cabinet
of the table-mounting assembly, and the front panel of the rack-mounting recsiver
are finished in St. James Gray wrinkle.

The following controls are located on the Iront panel

R-F GATH (RYSTAL FIITER SELECTIVITY
AUDIC GATH CRYSTAL FILTER PHASING

BFC ON-CFF OFF -GN-STANDRY

CALIBRATE QN-COFF MEGACYCLE 1T {BRAND SWITCH)
BF(O PITCH KILOCYCLE

AVC ON.OFF TERG ADJ

LIMITER QUT-TH METER OUTPIT-

AT, TRIM CAL {100 X-C ADJUSTMERTS )

FILTER SELECTOR

R e W
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The operating range of 540 ke to 30.5 me 1s coversd by 30 one-megacycle bands
%nmf sre selected by the band switech knob and indicated by a slide rule dial
having graduations of one.tenth megacyele (100.ke) intervals. The main tuning
control covers each of these megacyels ranges with 10 turns of & 100 divigion
dial ealibrated at cone-kilocycle intervals, The recelver's frequency stability
is consistent with this [inely divided celibration even at the highest freguencies.

e

four-ohm headphone Jjack and a 600.chm speaker Jjack are provided on the
front parel., The antenna connector, 50.ohm i-f output comnector, breakin relay
termingls and four-ohm and 600-ohm audic output terminals are DrOVWdﬁdmon the rear.
A hesvy duty c-c power cord extends from the rear of the chassis.

(b} EIECTRICAL. - When advantageous, the Model 51J-4 Commnications Receiver
uses single, double, or triple conversion in tuning the entire frequency spectrum
of 540 ke te 30.5 me. Nineteen tubes, three of which are dual, are employed in
the regeiver. With the exception of the rectifier tube, all are of the minlature

type.

The receiver r-f circulits tune from .5 to 30.5 mc, thus Band 1 is referred
to as covering the range .5 to 1.5 me. However, the lower end of the operating
range is considered to be 540 ke rather than 500 ke because of the guestionable
operation in the extreme low end of the band where freguencies approach the receiver
1= frequercy of 500 ke. Limited operation at the extreme low end is possible
with somewhat reduced performance.

The frequency range of the S5LI.4 Receiver, .5 to 30.5 me, is divided into
30 one.megscyele bands by & system of switches and coils which form the r.f
smplifier and first mixer circuits. Band changing consists of moving powdered iron
"siugs" into the coils in one megacycle steps until inductance limits of the
cdils are reached, then chenging coils and repeating. Injectlon voltage for
the first mixer is obtained from the fundamental or harmonic output of an
oscillator, the freguency of which is controlled by one of ten quartz crystals
gselected by the MECACYCLE band switch. The main tuning contrel is & vernier

diel calibrated in 100 one.kilocycle divisions. This controi operates through a
differential mechanism to move the band change "slugs" in the colls enough to

cover the range hetween -1@ one-megacycle band change steps. Thus the Band Bwitel
- i i 7 g and alsc roughly posiitions the h@uing slugs. At the

' the +wo raﬂge (1.5 to 2.5 me or 2.5 to 3.5 me ) of the varisble

iz selected and tuned along with the r-f coils.

xer injection are so chosen that
Wways fall in the to 2.5 me
e

The crystal freguencl
the freguency produced by th
or 2.% o 2.5 me range of U

1.5

Just described are vands 1, 2,
mixer hetween the i ysu mixer

B [N
A Lae
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also epplies an 8-mc voltage to the Intermediate freguency mixer to produce a
signal within the range of the varisble freguency i~f coils which tune the
to 3.5 me spectrum. Bands 2 and 3, which cover 1.5 2.5 me and 2.% o 3.°

me respectively, are identical in span to each band of the variable 1-T cof
and thus Teed through to the second mixer without utilizing the first mixer«

W‘ﬂlh

Following the variable 1-f and the second mixer are the crystal [ilter
and a four stage fixed intermediste frequency amplifier containing mechanical
Filters. Conversion to the fixed i-f of 500 ke is accomplished by injecting
a 2 to 3 me signal from a Collins 7OE-15 oscillator to produce a difference of
500 ke from the frequency existing in either band of the variable i-T ampli-
fier. Tuning of the TOE-15 oscillstor is done by the "kiloecycle" tuning con-
trol in step with all other circults.

tor is assured by temperature-compen-

Stabiiity of the TOE-15 os 5
d and moisture-proocf housing.

cill

sated components operating in a seale
Separate rectifiers are used to produce automatic volume control and

audio voltages. D-c amplification of the automatic volume control voltage 1s
provided to obtain essentially uniform input to the detector. Audio power
cutput is held within 3.5 &b over signal input voltage ranges of Tive 10
125,000 microvolts at the antenna terminals. A series type noise limiter
cilps modulation st 50-85 percert. This allows good recepiicn in the presence
of strong noise pulses.

1.2. VACUUM TUBE TABLE.

The following table Lists the tubes employed In the clrcuits just
described.

Symbol Tube
Dasignation Type Function

“Y101 HAKS Radio-frequency amplifier
Y102 EBEG First mixer

~V103 EREG Band 1 mixer

Vi0h ABAG Cd71bfwu10n oscilliator
LD BLES requency oryst
—YLO6 EBES

~T30L EBAS
AT302 EBAG

V108 6ERAS

V1038 EBAE
Y110 'g&?”

wV1LL
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Symbol Tube
Designation Type Function
“y1le 12AX7 Noise limiter and first audio amplifier
“V113 6AQ5 Audio power amplifier
Vilh 5BAG Beat freqguency oscillator
Vil5 5yl Power rectifier
V116 0A2 Voltage regulator
VOO1 6BAG Variable frequency osc¢illator
VOOo2 6BAS Oscillator isolation amplifier

-t
[

BEFSRENCE DATA.

OPERATING RANGE: 540 ke to 30.5 me
TYPE COF RECEPTION: AM, CW or MOW
CALIBRATION: Direct reading in megacycles and kilocyeles
TUNING: Linzar tuning with uniform bandspread
FREQUENCY STABILITY: Ddal calibration at room temperature is within
300 cps if the nearest 100 k¢ calibration point
is used to adjust the fiduecisl.
TEMPERATURE RANGE: -20°C to +60°C
SENSITIVITY: Bend 1 - Less then 15 uv gives 1 wett with 10 db s/n
Bands2to 30 - Less than 5 uv gives 1 watt with 10 db s/n
SELECTIVITY: A complete chart of selectiviiy characteristics is given in
raragraph 5.3.7. of this book.
SPURICUS FREGQUENCY RESPONSE: Down at least 40 db
AUTOMATIC VOLUME CONTROL: Less than 3.5 db increase in audio power
output with an increase in r-f signal from 5
to 125,000 uv
5 METER: Meter calibrated in 20, 40, 60, 80, 100 db above AVC threshold
and -10 to +5 db audio level with 6 mw as reference
NOISE LIMITER: Series type shead of the first audio stage
AUDIOQ POWER OUTEUT: l«l/é watts at 1000 ecps with less than 15% distortion
AUDTIO FREQUERCY RESPONSE {Over all): Not more than 3 db at 200 cps and
not more than 7 db at 2500 ¢ps when
Bke filter is used
AUDIO OUTPUT IMPEDANCE: L4 and 6CC ohms
I~F OUTPUT IMPEDANCE: 50 chms
R-F THPUT IMPEDANCE: Designed to operate intc a high impedance whip or
singie-ended antenna
POWER REQUIREMENTS: &85 watts at 115 volts AS/?O cps. Same power reguired
when reconnected for 230 volt h5/70 cps operaticn
DIMENSIONS: Panel - 10-1/2 inches high, 19 inches wide, notches for standard
rack mounting
WEIGHT: 43 pounds
MECHANICAL FILTHERS: The following filters are obitalnable but not necessarily
furnighed with the squipmernt

Type Bandwidth
PEO0R-1A4 1 hKe
FhO0B-31 3.1KC
, F500B ~£0 6.0KC

wlt

fst



FECEIVER Section &
Tastallation

SECTION 2

THSTATIATION

2.1,

2.1.1. FPROCEDURE. - Collins 51F-L receiving equipment is packed in 2

muber of heavy cartons. Refer to the packing slip for a list of all equipment
supplied on the order. Open cartons carefully to avoid damaging the contents.
Remove the packing material, end caorefully 1ift the units out of the cartons.

Search all packing material for gmall parcels. Extra pilot light bulibs and

fuses are supplied with each equipment. Inspect each unit for loose screvs and
Yolts. Meke sure that all controls such as switches and dials work properly.

A1l claims for damsge should be filed promptly with the transportatlon company.

T¢ g claim is to be filed, the original packing case and material must be preserved.

GENERAL. - The receiver should be mounted in a standard rack. Ouf-
line and mounting dimensions are glven in figure 2.1. The front panel 1s
clotted for mounting at 1-1/2, 3-3/h, 6-3/k and 9 inches from the bottom. -
Panel height is 10-1/2 inches and panel width is 19 inches.

L5t

7

When choosing a position for the receiver, glve consideration to
convenience of power, antenns and ground connections, to placement of cables and
to ccornvenience in servicing the eguipment. Rear panel connectlons are shown
in Flgure 2-2.

2.2.2. ANTERNA CONNECTTON. - Ceonnect & cable from & high impedance winip or &
singlz-ended anternna to antenna jack JLOL on rear panel. I the receiver 1s
to be operated near a powerful transmitier; the r.f input circuit should be
protected by connecting break.in relay K1Cl to operate when the transmitter is

radisting. Break-in relay sornections are deseribed in paragraph 2.2.5- helow.

IO CUTEST CONNECTIONS. - Two sudio output Jjacks are located on Lhe
© me is designated PHOEES and the other SFEAKER, their
eing k and 600 ohme respectively. An audio cutput 1

termi:

vy the rear panel. Terminal G i & ground connection and termin

=udio outputs of 4 and 600 ohms impedance respectively.
g .

e
eted in parallel with the PHCNES jack, and terminal 500 is connected
‘+n the SPEAKER jack. Use these output Jjacks and LErmir

a:11livolt, 50 ohm 500 ko i-T te)S RV

anel.

§e
[
)
e
w
o
¥
4
o
[
&

Le]
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EMOTE STANDBY CONNECTIONS. - Break-in relay connections are avallab
a rminal "?“"D Fi0L at the rear of the chassis. Terminals are marked 1, 2
and X, Terminal L is connected ic receiver ground. Terminals 2 and % are
connected to the break-in relay coil, which is rated &t §.5 d-c volts minimum
and 135 ohms d-c resistence., During operation, terminals 2 and 2 are usually
connected 1n geries with a source of voltage and a set of no 4
g narriew ?ontrQW reiay of a8 transmitter in corder to si
the break-in relay coil is energi
to ground; another pair, connect
~STANDBY.ON switch , removes plate
In STANDEY position, the QFF.-3TANDB

-

aﬁe from the i.f stages. Bee figure Z-3.

i

- Make power connecticn by using the rubber - coversa

) 3 auta hed at the rear of the chassis. This cora is six
apd is equlpped with a standard a.c piug. The power source must supply
s at 115 vo]ts, th?O cps. If 230 velt coperation is desired, connent
rmer T108 by removing the Jjumpers between terminals 2 and 4 and between
then connect a jumper between terminals 2 and 3.

2207, re turning on the equipment for the first time inspect the
tubes. 3 th they are in their correct positions, and that they are
Tirmly seated in their sockets.

is located on the rear of the chassis.
oved for 1ﬁu;ecblon by turning the cap of the fuse post to the

Lng atiazgr1 up until the cap and fuse come free. This fuse
type, with a rating of 1.5 amperes.

ad
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T—

Figure 2-1. 51J-k Mounting Dimensions

PHILLIPS 500 KC DuUsT
SCREW IF QUTPUT COVER
DRIVER J-ioa §

L NE

a
e o,

ANTENNA BREAK-IN RELAY AUDIO

SACK CONNECTIONS CONNECTIONS
J-iC E-1G! £-102

Figure 2.2. 51J-4 Rear Connections

R
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S17-4 COMMUNICATIONS RECEIVER  §
Installation

5-301
ISTIFAMPLIFIER o 3RD IFAMPLIFIER 4TH 1F AMPLIFIER
04 V=301 V=108 TB IOS
@ + \_)
ANTERNA
Jigt
» M
PoEgE T T
s TO ANTENNA TUNING I | o3
< [TTCOILS ANDRF AMPLIFIER L L - .
<+ |
4
E-101 _shspower T

REMOTE
96
T

HECTRIER
TiF1
(iH OR~~.,  oFF |
STARD BY
RECTIFIER

HEATER

g F 01
115V
T-ic8 &5-T0ne

6.3 FLAMENTS

lag Lo

Figure Z-3. 17k On.Off-Standby Functions and
Remote Operation Relay Circult
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Adjustment and (peration

SECTION 3

ADJUSTMENT AND OPERATION

3.1. ADJUSTMENT.

2.1

b ek

-1. GEWERAL. - Other than zeroing the S meter no pre-operational adjusiments
are necessary. Should the § meter reguire zeroing, turn the receiver ON, RFO
OFF, AYVC ON, and the 100 KC CRYSTAL OFF; then turn the RF GATN fully cleckwise.
Short the antenna terminals; then turn the meter zeroing control until the S

meter reads zero. Refer to figure 5.1 for location of this control.

3-2. OPERATION,

3.2.1. FUNCTION OF CONTROLS. -~ Operation of the 51J-4 receiver is exceedingly
gimple 1f the functioning of the controls is understood. The following
peragraphs explain the functions of the controls on the receiver's front pansl.

a) OFF-STANDBY-ON. - In the OFF position, this control opens the
primary power circuit to turn the equipment completely off. In the STANDRY
position the power transformer is excited, thus producing filsment voltage for
2ll stages and plate volitage for all except three i.f asmplifier stages. In
the ON position the receiver is completely operative.

{
\
r

(b} EF GAIN. - The RF GATN control is located in the grid return cirecuit
of the ave controlled tubes and is operative at all times. It varies the
amount of fixed bias placed upon the grids of these tubes.

¢) AUDIO GAIN. - The AUDIO GAIN control is located in the grid circuit
of the first audio amplifier and is operative at all times. It varies the
amount of a-f signal applied 4o the grid of this tube, and thereby controls the
amount of audic power produced by the receiver.

oot (B

{d} BAND CHANGEo - Any one of the 30 bands may be selected by 1/2

revolution intervals by means of this knob. A4 stiff detent accurately positions
the controlied switches on esch band.

MEGACYCLE . - The MECGACYCLE =sc

) le is on the slide.rule type dial. Tt
brated In ten 100 ke divisions, eac

h of wh

is ecaliy ich eguals ons full turn of

the circular KILOCYCLE disl. The 1.5 to £.5 me and me bandg are
printed in red, indicating that the red scale on the ® dial must be usec
when cperating on these bands. The pointer on the M YC_x dial is oneratpd
b the KILOCYCLE control while the scale is changed by operation of the BAD

AANGE control.



iz the maln ﬁuﬂi
reular face

through 200 kil ‘
=60 the tuwing g ':_ 1y combine
thus arriviry
the MEGACYCLE

ke The

ial tunes meiv
MEGLACOYCIE scale. To r
A;‘\ ¥ “‘t'i ..2 th

MDLE; &

c
5 o 3.5 m eras order to
18 printe Lo correspondling
the indicator line on the KILOCY control
cgi¢b“q+" 43 purpasesg Thﬁ rocewvev mAY
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every 100

T
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s POS=CRYSTAL OUT TUKE TO
4" POS =GREATEST SUPPRESS MECHANICAL HOLD DOWN TO OUTP‘J""w"O":&MW
SELECTIVITY HETERODYNES FILTER SELECTOR  READ QUTPUT R-F NP »0~ QODB

MAIN TUNING CONTROL | SETS HARLINE  ADJ. FOR BEST CHANGES BANDS
FREQUENCY SHOWN 4152 KC ON KILOCYCE DIAL RECEPTION EVERY Iz TURN

:

WOKE ADJ
Pigure 3.1. 51J-b Operating Comtrols
(1} AVC OFF-0N. - This switch turns AVC ON or OFF. In most ceses AVC should

be 03 for both AM snd OW reception, but may be turned OFF for CW reception 1T
desired.

TIMTTER OU7-IN. -~ The noise limiter is weeful for both AM and W
+ 4 &

e
s problem, turn the LIMITER to OFF,

reception. When nolse is no as the distortion
will be less in this position. When noise of the impulse type is belng recelived,
turn the LIMITER to Of. Adjustment of RF and AF gain controls is necegsary for

e
west (W noize limiting.
n}  CRYSTAL FILTER.

FOTIVITY. - In position ¢ o
ed and selectivity isg determined h“
itions 1 +through &, the crystal 1
s position b is approaeh@@v
cps at & db down.
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PHASING. - The PHASING control is used to reject unwanted hetercdynes. When
positioned on the panel mark, the control is properiy seit for crystal phasing with
no rejection notch. If a high frequency heterodyne is interfering with reception,
move the control back and forth near the panel mark until the heierodyne is
attenuated. If the hetercodyne is of lower freguency, move the control farther o
left or right of the panel mark. This control will attenuate hetercdynes ranging
from 1 to 3 kec.

(0} METER. - The tuning meter is calibrated in 20, Lo, 60, 80 and 100 4b above
AVC thresghrlid when reasding r-f inpuit. When reading sudio output, the meter is
calibrated from -10 to +6 db, zero reference being 6 milliwatts into a 500 ohm load.

{p) CAL. - If supreme accuracy is desired, the freguency of the 100 ke
oscillator should be checked against WWV or some other statlon whose frequency 1s
kEnown to be extremely accurate., This oscillastor fregquency may be varied through
small limits by turning the CAL control with a screw driver. Additional range
can be obtained by turning €169, located just behind the 100 ke erystal.

{q} FILTER SELECTOR. - If the receiver ls eguipped with the complete complement
of three mechanical fllters, position 1 selects the 1.4 ke filter, position 3
selects the 3.1 ke filter and position 6 selects the & ke filier.

CONVENTIONAL

SELECTIVITY A) AM SIGNAL AS
e MF%%?OQR%%Y ?,%%E\j\éﬁ?m?r?%
)
! - RECE IVER.

{83} AM SIGNAL AS
RECEIVED ON 314-4.

{C) SINGLE SIDEBAND
SIGNAL AS RECENMID
ON Btd-4.

B0 REINSERTION

51)-4 \

s%:éi%l;if\f’i'?‘( CARRIER FRE—QUFNC‘(—
UR s Lo

1 .&/’ FREQUENCY 5’3/

— ba

SELECTIVITY
CURVE

® T <)

Figure 3-2. Tuning {A) a Conventional Receiver; (B} and (C)} the 51J.k,
using the 3¥C Mechanical Filter

34

™
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1

3.2.2. TUNING AM STGNALS,

Copventional tuning is employed when using the 6 ¥C mechanical filter, however

when using the 3 KC filter, the tuning technigues differ somewhat., Because of the
flat top and almost vertical sides of the pass hand of the 3 XKC filter it is
possible to tune either sideband of an AM station and reject the opposite sidenand.
Tuning "on the nose” results in loss of the high frequency audio components

with, in most cases, a loss of intelligibility. Select the sidsband that con-
taine the least objectionable adjacent chammsl interference. BHSee figure BME(B}ﬁ
When the 3 KC filter is employed, use the following procedure to tune AM signals:

(2} Set up for AM reception: Power ON; operate BAND CH NOE switeh to
desired band; BFO to QFF; LIMITER to OUT; selectivity to O; AVE to 0¥ select 3
¥C mechanical filter; RF GAIN maximum-use AUDIO GAIN for wolume control.

[n) Tune in AM station - move dial slowly.
s

new band usually sufficient).

{4} Tune toward cne side of the carrier being received until "S" meter
reading drops sharply. Then carefully tune intc the signal again until the "g"
meter reading increases to its former value and the moduilation is readable. The
receiver is now tuned to one sideband plus the carrier of the AM station. Iz
neterodyne interference 1s strong, tune to the other side of the signal an
tisten to the opposite sideband.

(e} IFf noise is severe, turn the LIMITER switch to IN.

(£} ZIf heterodyne interference is bad on both sidebands, tune to the
better sideband and turn the SELECTIVITY control to 1. Operate the CRYSTAL
FILTER PHASING control over its entire range (900 either side of center position)
to find the position &t which the heterodyne is weakest. With any crystal
filter there are some fremguencies that cennot be phased out. Tn the 51J.4 these
seeur at between £00 and 1200 cps. Generally speaking, turning the SELECTIVITY
control any higher in AM reception will not give angver-all gein in resulis
hecause of the loss in audio frequencies.

3.2.3, TUNING SINGIE-SIDFBAND SIGNALS.

The 51J.-4 is used for single sideband reception in much the same manner
as is any other communications recelver. The transmitted signals carrier mist
be reinserted at the receiver, of course, and in the 51J-k, this is done by
turning on the BFO. Before attempting to recelve gingle sideband signals,

the BF
calibrate the BFC following the procedure in paragraph {g,) below. After the
BF(Q has once been i1l only be necessary to recalibrate as

4 i1
componant aging or extreme temperature variations cause the BFC freguency to shift

(e} AdJust ANT. TRIM for maximum "S" meter reading - {one setting for each

La




{a) Calibrating the . ) ‘ BFQ makess it possivle 1o zet the
receiver up for single sideband ception with mindimam deley thereafter. 14, in
effect, establishes the correct point in the receivers passs.bDand at which the carrier
18 being re. yeerued See i ‘ alibrate for both upper and lover

(1Y Set up for AM re ton but 40 not turn on { POWER
O operste BAND CHANGE to desired band; OFF; AVC 1o
maximem -~ use RFP GATH for volume contro KT filter)
(23 the CALTPBRATE switoh to OF 2nd tuns to the exact center of the
Gr is helpful here), Turn he BFO. If the BFQ is corrsotly
- ze 2t should occur at or very r the center position of the BFD
F

een determined that for best re
18 to 20 db down on tze £14
. 2 following wmetl odi lume i
alibrator at one of the calibrator check
ne ti ereiver dial below +pe signa ter ha
units ¢ C ub\ Turn the BFO gwiteh te (M. Increase the audio gain amd

aecreasp the BF gain to prevent overloading. Zero beat the blo with the front pans
BEC PITCH contrel. Hote the position of the BFQ FPITCH knob.

*‘%
(D

(L} Return the recelver controls for AM reception, tune the receiver dial
signal untll the S-meter shows & decreage of 3-8 units on this side
lter curve. Lgain return Lo (W reception, zéro beat the BFO PITCE and

note tThe knob position.

Power O operate BAND CHZ :GE

Pl
tQ des ECTIVITY to O; AVC te OFF; use 3 EKC
e
4

(e} Adjust AWT. TRIM for maximum background noise.

Thy 4 Ful <t o g e B T PR e e S g A e E ot e oA
{d) Tune to 8.£.8.0. station with R at low setting to prevent overload,
I .
{There is no ave now. )

control oo
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(r) If hetercodyne interference is gevere,

Section 3
Adjustment and Operation

SELECTIVITY control to
noteh out”

position 1 and adjust the crystal filter PHALING control to
interfering signal, as described in parsgraph 3.2.1.{n), of

3.2.4%. TUNING CW SIGNALS.

this section.

The extreme selectivity of the 51J-4 receiver makes single-signal reception
an inherent feature of the set. However, because of the selectivity, careful
tuning and specisl techniques are in order. Best single-gignal reception is
with the BFQ PTTCH set to produce & 1000 cps peak note when using the 3

filter.

to desired

‘a} Set up for (W reception: Power ON; operate BAND CHAI
pand; BFO to ON; SELECTIVITY to O; LIMITER to OUT; AVC to CU

maximum - use RF GAIN for volume control.

EUDIO GATH

(b} Adjust BFO PITCH to epproximately 1/4" off the index mark.

fc} Adjust ANT, TRIM for maximum back-ground noise.

loudest signal.

{d) Tune in a cw station. Carefully adjust the main tuning control for the

(e} Adjust the BFQ PITCH control to the desired pitch.

(£} If interference is present try tuning to zero peat with the
snterference while at the same time retaining an audible beat note with the

desired signal.

{g) If the results of step f. are unsatisfactory, turn the BFO PITCH
control to the other side of center and repeat step f.

{(h) If steps ©. and g. do nct produce satisfactory reception, place the
SELECTIVITY in positions 1-2+3 or L4, as required, and carefully retune the malr

tuning control. Whern greatest audlo output 1is reached, move
slowly out each side from center and try to phase out the interfering signal.
Tf adjacent signsls are no problem, leave the PHASING control in center position

for minimum background hiss.

(1) Further selectivity can be gaired by switching
on recelvers so ecguipped. The tuning procedures are the same
BEG PITCH control must not be set so far ont. When searching
ususlly hetter to use the 3 ke filter and have the erystal filt

SEIECTIVITY control in the O position.

(WS

2.5, PREQUENCY MEASURTING.

Tor AM and single-sideband reception using the
reading will not necessarily correspend to =4
being received. Depending upon whether the upper ol
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the actual carrier frequency will be approximately 1.5 ke lower or higher than the
dial reading indicates. For CW reception, i1f the CW station is properly tuned,
the dial reading should correspond to the carrier freguency. More accurate
fregquency meassuring procedures are outliined below.

(a} Calibration: Freguency readings will be more accurate if the calibrator
15 used to calibrate the dial befores frequency measurements are made. To use the
calibrator, set up for CW reception (parsgraph 3.2.h.(a) of this section), tune
to the 100.ke polnt nearest the freguency te be mesasured, set the BFG PITCH control
to center position, and turn on the calibrator. Zerc beat the calibrator signal,
using the main tuning contrel. Adjust the ZERO ADJ knob so that the dlal
marker liness up with zerc on the KILOCYCLE dial. Turn off the calibrator.

{p} To measure the carrier frequency of an AM station, fTurn the SELECTIVITY
control to 4, tune the station for maximum "S" meter reading, znd read the
freguency on the tuning dial,

.3. FOTES ON MECEANICAL FILTERS.

3
2.3.L. GENRERAL. . Certain characteristics of the mechanical filter must be
54

(a) Selective fading msy be more noticeable when receiving AM on just one
sideband, IF selective Fading is bad but adjacent channel interference is not,
choose the & KO filter and tune the signal at the center of the passbhand.

(b} When using the 3 XKC filter and one sideband for receptlon, there is
an inherent 6 do loss in detector sensitivity due to detecting only one sideband;
however, 3 db is picked up because of using a narrower bandwidth. Thus there
is a net loss of 3 db in sensitivity. On weak signals it may be better to
chogse the & KC filter and tune "on the nose” except in event of sdjacent chamnel
interference, Iin which case the 3 KC filter may still be the best choice.
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SECTION &

CIRCUIT DESCRIPTIL

b.l. MECHANICAL DESCRIPTION.

h,1.1, BAﬁD iABGL - Coll'ns 51d.4 Recelver covers the fre

C.h to ] 51 0.5 to 1.5, 1.% Lo 2.5, and so on

Each banrd 1s one megscycle wideo Circuitis a;ieczec by band changes are the
r-f smplifiier grid, first, second, and third mixer grids, crysial selectior,

- A.i
r gl harmonic tunlng circuits. The third mixer is switched in only on
pard 1 (.5 to 1.3 me)., See Pigure 4-1.

Uperations irvolved in the changing of bands consist of selecting the
nroper coils in these cirvuits by means of tap switches and changing the
position of the rof amplifier and first mixer slug tables. All stages are
rmesbility tuned by powdered iron slugs., The r-f amplifier and first mixer
slug tables change pon¢t¢on,a full megacycle in tuning each time a band 1is
changed. This 1s true of all three slug tables, which ture 110k through LIL13.
However, the tap switches select the proper set of coils for the freguency

dzsired

2

Slug tables are driven from two sources: the mein tuning knob and the
DAR knob. These two driving sources are connected to the slug
nables uﬂrvug a differential gear mechanism. This is necessary since the
coils for bands 4 to 7, 8 to 15, and 16 to 30 cover these tuning ranges with
one complete excursion of the tuning slugs. For instance, the band b to 7
slug table tunes its assoclated colils through four megacycles; in one megacycie
jumps when OFG“*tEd by the BAND CHANGE knob, and in complete coverage 1in
between w cperated by the tuning knchb. An interesting f=an
different: gearing 1s its ability to combine the movement
gouraees so Tl the siug table is moved exactly onge megacyclie
oha The other slug tablesz cperate similarly to the 4 to 7
band & to 15 table tunes its associated coils through
20 table funes 1tz associated co through 1% mo.
+

il
tables are moved simulianeously by means of separate cams.

the band switch are gangsd with the BAND CHANGE knob
coupler, Thig over-travel coupler drops the band ”Wﬁ*ﬂh
slug fables continus to opersz pesition o
figure L.2. Thi shows the
o]

]
g R
[

{0

)

O

L CELL

sgociated with band 350
C, Dy Gy H, I, K n b
1101 and L1110 are CHAN
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Cireuit Description

knob through the overtravel shaft and shaft G. On bands 2 and 3, the r-f coils

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

K, varizble i.f section coils, 1116 through 1119, being used as additional r-f coils
on these bands. On bands 4 to 7, the coils are selected by the BAND CHANGE knob
throuvgh the overtravel shaft and shaft G, and the position of the slug table is
chenged through shafts ¢ and D. On these bands the same coils are used for each
hand. Band bhange is accomplished by moving the -tuning slug in the coil an  amount
egual to one megacyele in freguency. The slug moves in the coil 0.250 inches for

a one megacycle change. On bands 8 to 15, the r-f coils are changed by the over.
travel shaft and shaft G, and the position of the slug table is changed cne
megacycle per band through shafts € and D. 7The movement of the slug table for a

one megacycle change is 0,125 inches. On bands 16 to 30, the r-f colls are

switched through the overtravel ghaft and shaft G to position 16 where the band
switch remains for bands 16 to 30 while the overtravel ccupler allows shaft G to
rotate through to the thirtieth band. The slugs in the r.f coils are driven through
shafts © and D. The slugs travel 0.0625 inches during band change. During cperation
on any band between L and 30 the varieble i-f channel is alternated from one
veriable i.f to the other by shafts ¢ and K. Crystals are selected by operation

of the BAND CHANGE knob through the 15.position Geneva system and shafts G, H, and I.

L.1.2. TUNING. - ALl r-f, mixer and variable i-f coils, as well as the variable
frequepcv oscillator coil, are permeability-tuned by powdered iron cores. While
ctuning, these slugs move in and out of the coils at a rate &ﬂtermz ned by a cam or
by a lead screw. Four slug racks or tebles are used in the 51J.3 receiver 1o
perform the function of tuning the r-f, mixer and varisble i-f stages. The group
of three slug tables in the rear portion of the chassis tunes the r-f and

firet mixer stages when the receiver is operating in the 3.5 to 30.5 mec freguency
range {bands & to 30). The fourth slug table, located at the right hand edge

of the receiver, tunes the r-f stage, the first mixer grid the third mixer grid and
the varisble i-f coils when receiving in the range 0.5 to 1.5 me. It tunes the r.l
stage and varisble i-T colls 1116 and 1118 when receiving in the range 1.5 to 2.5
and 2.5 to 3.5 me. When receiving in the range 2.5 to 30.5 me, this slug table
tunes only the varigble i.f coils L116 and L118. During tuning, positiops of the
glug tables are veried by a system of gears and cams; gee figure hep, On band 1
(0.5 to 1.5 me) coils L101 and L11C are tuned through this L¢8quenCJ ranse by the
mein tuning knob through shafts A, B, C and E. On bernds 2 and 3 (2.5 to 1.5

and 3.5 to 2.%5), tuning is done by the main tuning knob through the same ahafts --
A, B, C and ¥. On band b tc 7, the main tuning knob tunes coils L1Ck, 1107 and
1111 over one-fourth of their tuning range through shafts A, B, C and D and the
differential shafis. The BAND CHANGE knob moves this same rack through shafts G,
C, D, and the differential in four steps. Kach step is equal to one-Tourth

of the coils® tuning range and the shafts are positioned by means of the detent
Thus L10W, 1107, and L11l are tuned in one megacycle steps by the BAND CHANGE krob,
and between these steps are tuned by the main tuning knob. On bands 8 to 15,

coils L1005, L108, and L11i2 are tuned through shafts A, B, ¢, D and the differential.
Bands 16 to 30 are also tuned tlhirough shafts A, B, ¢, D and the differentvial. Each
of the two varisble frequency i.f channels covers one megacycle range and ils tuned
by means of the main tuning knch through shafts 4, B and E. The proper channel

7

is selected by the BAND CHANCE knob through shaefis G and X.
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4.1.3. FREQUENCY INDICATION. - The band on which the receiver is operating is
indicated on the drum dial that is rotated by the BAND CHANGE knot through shaft
G, The 100 kc divisions are indicated by a pointer on the slide ruie dial.

This pointer is driven from the main tuning knob through shaft A. Kilocyele
divisions are indicated by the plastic dial mounted on shaft A. Two scales

are necessary on this dial because bapds 2 and 3 run in opposite directions.
Mechanical stops are mounted on the control shafts to prevent overtravel.

4.2, ELECTRICAL DESCRIPTION.

h,0.1. OFENERAL. - Collins 51J.h4 Receiver is a complete coverage superhetero-
dyne receiver capable of AM and CW reception in the freguency range of 0.5 to
30.5 megacycles. The set covers the tuning range in 30 bands, each band one
megacycle wide. Various portions of the tuning spectrum use gingle, dual and
triple conversion. Three stages of intermediate-frequency amplification and
a crystal filter produce the desired degree of selectivity. The receiver also
features a low impedance AVC, a good noise limiter, two stages of audio
amplification and a 100 ke frequency spotter or calibrator.

The receiver employs dual conversion on most bands and single or triple on
others in order to obtain full coverage economically with a minimum of image
ard 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 mc, use single conversion, and bands 4
to 30, 3.5 to 20.5 me, use dual conversion. Bach bang ig nuwmbered on the
band's center frequency. For instance, band 1 covers 0.5 to 1.5 mc, banpd 2
oovers 1.5 to 2.5% mc, and so on.

On band 1, where triple conversion is necessary, an intermediate mixer is
employed between the first and second mixers used in the regulsr dual conversion
scheme. The 0.5 to 1.5 me carrier on band 1 is fed to the first mixer where
it iz beat sgainst a 12 me sigpal from the h-f crystal oscillator to produce an
11.5 to 10.5 me signal. This signal is best against an 8 me gignal in the
intermediate mixer to produce the varisble i-f of 3.5 to 2.5 me. The variable
:.f, is then combined with the 3 to 2 me variable oscillator cutput o
produce the fixed 500-ke L.f. On bands 2 and 3, the 1.5 tc 3.5 me carrier is fed
directly to the second mixer where it is combined with the same varisble oscillator
cutput to produce the 500-ke fixed 1.f. On bands & to 30 the regular dual
conversion scheme is employed. On the even numbered bands the gignal freqguency
is beat against the high frequency oscillator output to produce & variable 1.f.
of 2.5 to 1.5 me. On the odd numbered hands & variable i.f. of 3.% to 2.5
me is produced. The varisble i.f. is then combined in the seccond mixer with
the v.f.o. output to produce the 500-ke fixed i.f. The detalled operation of
the various receiver circuits is outlined in the following paragraphs.

.2.2. TRADIC FREQUENCY AMPLIFICATION. - One stage of radic frequency ampli-
ficetion 18 used on 8Ll bands. oee block diagram, figure hol. The cireult is
a conventional r.f amplifier circuit employing a type bLK5 miniature r-f
perntode, V10l. This tine is used hecause of its low noise and good sensiftivity
characteristics at high frequencies.

TR
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Circult Description
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5104 COMMUNTICATIONS RECEIVER Section M
Circult Description

The control grid of this stage is tuned on all bands, the funed circuits
being selected by r-f switeh, S5103. The antenna is capacitively coupled to
the tuned 1un1ts in the control Urlu through r.f switches, 8101, and 5102,

When operating in the American broadeast band (band 1), the plate cireuit
of the r-f amplifier is impedance-coupled to the grid circuit of the first
mixer by resistor R105 and capecitor (1l17. On bands 2 and 3 the plate of the
ref amplifier tube 1g switched directly to the primary coils of the variable
1.f turer, where additicnal selectivity is obtained. Single conversicn
is used on these bands. When operated on bands b to 30, the Dlate circuit is

tuned end capacitively coupled to = corresponding tuned circuit in the grid of
the first mixer stage.

The r-f coils and associated trimmers in the plate circuit are selected
the BAND CHANGE kncob and tuned through the various band ranges vie the slug

taole arvangements. The r.f ooils for bands 1, 2, and 3 are mounted on the
variable I1.f slug teble which is at the extreme right hand edge of the receiver
as viewed from the front. See figure 5.1 The coils for bands 4 to 30 are

clustered at the rear of the chassis and are tuned by slugs mounted on the,
three r-f and mixer sliug tables.

4.2.3, MIXER STAGES.

(e} FIRST MIXER. - The first mixer stage uses a type GBEG miniature

entagrla converter tube, V102. This stage is used on all bands except bands
and 3, where only one conversion stage is necessary.

*’d

The grid 1 circuit {pin 1) receives the r-f signal from the r.f
emplifier stage. On band 1, this grid eircuit is tuned by 1110, €118, and C119,
and impedance coupled to the plate of the r-f amplifier through €117 and R105.
On bands 4 through 30, the cireuit is tlned by the proper coil and trimmer groups
elected by the r-f switch 3104, and capacitively coupled to co*respondlhg
uned circuits in the plate of the r-f smplifier stage.

c?‘ U)

The grid 3 (pin 7) input is obtained from the plate of & {

ands 4 through 30, the frequency cf the hetercdyning $ignal applied

hig grid is such as to produﬁe an cutput frequency whxch falls o

ble i.f remges, (2.5 to 1.5 mec or 3.5 to 2.5 me), dependin

bands between Lt and 30 is being cperated. On band 1, & 12.m
1

)

is applied to this zrid, the output of the stage then being in
to 10.5 me, which is again heterodyned in the Band 1 Mixer:

[

Ly

4]

ot

[ I
ct B

(SR

The plate output freguency of this stage is then shown o be in the
variable 1.1 spectrum on bar&s 4 through 30, ard the output applied directly *o
the tuned varisble i-f colils. On band 1, the plate circult is tuned 4o the
range of 11.5 to 10.% me by components L1lhk, L115, €139, and C1UC, and the

vt applied for further conversion to the Rand 1 Mixer, V10X,

L) SECOND MIXER STAGE. - The second mixer
tature converter tube. Input to this stage
or 2.5 to 1.5 me from the varisble 1.f ceils
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Sireuit Description

the 3 to 2 me output of the permesbility tuned oscillater is fed into the second
mixer tube at grid number one te heterodyne against the input signal to produce
a 500 ke intermediate frequency. This mixer stage is always used for all bands.

{c} THIRD MIXER STAGE. - The third; or band 1, mixer stage 1s used only
when receiving on band 1. A type 6BES miniature converter tube is used in this
application also. Grid nurber 3 of this tube is excited by & 11.5 to 10.5 me
signal Ffrom the plate cireuit of first mixer tube V102, and grid number one is
excited by 2 heterodyning 8 mc signal from the crystal oscillator. The cutput 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 variable i.f coils. This, of course, takes place only
when receiving on band 1 as this stage is nct used on the other bands.

o

+

.24, HIGH FREQUENCY OSCILLATOR. - The high freguency osgillator uses a 6AKS
mipisture pentode tube in a Pplezosiectric o cillator circuit. - No tuned co;ls
re needed to make the circult oscillate because in.phase feedback voltage ls
duced across r-f choke L120. Ten guartz crystals aré used to control the
requency of the oseillator output for the various bands. At the minimum; each
vestal is used for two adjacent bands, il.e. l.Z; 3.h, 5.6 and so on, since the
ysta; switeh 8100 changes position only on o&dmﬁumbered bands. For instance, the
me crystal used for bands 5 and 6 is also used for bands 13 and 14 by utilizing
its second harmonic a2t 16 me. In those instances where harmonic operation is
used, a tuned ¢ireuit picks off the correct harmonic, This tuned circult is in
the plate eircuit of the hfo, V105, and consists of the section of coil L1Z21
in the hfc plate circult and a rumber of tuning capacitors. The latter are
selected by switch pie S108.

i
o
O

Nes) (: i
%

The cireuit consisting of the section of L121 in the grid circuit of the
Bsnd 1 Mixer and capacitors Cihkh and CIN5, is tuned to 8 me and is used when
opers ting on band 1 to furnish the Band 1 Mixer with an 8 mc heterodyning
signal (second harmonic of the L-me crystal). At the same time, the other
gection of L*?l and associsted trimmers is tuned to 12 me (thlrd harmonic of the
h.me crystsl) to furnish the first mixer with the required 12.mc heterodyning signal.
A Xist of *he crystals and the bands upon which they function is outlined as follows:s

L.8
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Circuit Description

CIRCUIT FREQUENCY

CRYSTAL RECEIVER THJECTION
FREQUENCY FREAUENCY BAID FREQUENCY
k 0.5 to 1.5 1 8 and 12
1.5 to 2.5 2 None
6 2.5 to 3.5 3 Licne
3.5 to 4,5 b 6
8 L.5 to 5.5 5 8
5.5 to 6.6 6 8
12.5 to 13.5 13 16
13.5 to 14.5 ih 16
10 £.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
b 8.5 to 9.5 9 iz
9.5 to 10.5 10 14
20.5 to 21.5 21 2k
21.5 to 22.5 22 ok
ik 10.5 to 11.5 11 1h
11.5 to 12.5 12 ih
24.5 to 25.5 25 28
25.5 to 26.5 26 28
g 1.5 +o0 15.5 15 18
15.5 to 16.5 16 18
1 18.5 to 19.5 19 22
19.5 to 20,5 20 2o
13 22.5 to 23.5 23 26
23.5 to 2h.5 2h 26
10.67 28.5 to 2.5 29 32
29.35 o 30.5 30 32
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b.£.5. VARTABLE INTERMEDIATE FREQUENCY. - The variable intermediate frequency
section sonsists of wo chamnels, one for a freguency 2.5 to 1.5 me and the other

for 3.5 %o 2.5 me. The 2.5 to 1.5 me i.F i
which empl conversion, and the 3.5
numbered bands which employ double conversion.
on band 2 as an additional tuned r.f clrcull.
on band 3 &s an additional tuped r-f circuit and on band 1, in the
ne 5 variable i.f for the odd nuibered bands. Using two variable i.? channels

in this menner cubs in half the number of crystals needed by the high fregquency
oseillator, since each crystal's fundamental freguency or useful harmonic is used
for two bands. Inductors 7116 and L118 form the lower freguency f.f colls (2.5 to
1.5) and are the coils in which the tuning slug travels. The 3.5 to £.5 me 1a.f

is obtaired by shunting LILT zcross Lll69 and 1119 scross 1118 to lower the
inductances of L1116 apd 1118. Switch sections S110 and 5111 alternately switch the

& used on the even numbersd bands
to 2.5 me i.f iz used on the odd
The 2.5 to 1.5 mc i alsc used
The 3.5 to 2.5 variab £ ig used

18

-1
e i
wsual application,

shunting coils in and out as the BAND CHANGE knob 1is rotated. The varisble 1.7
coils are in the grid of the second mixer stage.

] 6
e el

have the Tunction of receiving the spectrum in 1 megacycle pands that

+c the grid of the second mixer. The scheme for

completed by a method of heterodyni

VARIABLE FREQUENCY OSCILLATOR. - The receiver cireuits described so far

are presented
obtaining high stebility is

ng the signals to & lower, fixed intermediate

freguency. In this epplication, a highly - stsbilized 3 tc 2 me permesbllity tuned
ogciliator, Model TOE-15, 1s employed to hetercdyne against the 2.5 to 1.5 and
the 3.5 %o 2.5 me output of the varisble freguency i.f. The resulting 500 ke

signal is amplified by the 500 ke i-f amplifier.

The coil inm the oscillator is cam wound to
change with linear movement of {the Tuning sivg
and the components are sealed against changes
ceciliator lead screw produce a linear freguency
tnductance of the cscillator coll
value of
usefl for
part of the oscilliator.
osciilator unit erse regulated by V116, =&

o
2y

dd

HO

E

CORE T THE FERMEABILITY TUHED VRO,
THE LOADING FECESSARY TC INSURE UTMOST

CAUER THTS SHUBAK. HOWEVER, MATERTALS

ARTLTTY TO WORK WELL TCCGETHER WITH
I8 HARMEESS,

which ig adjusted at the factory and sealed.
‘solation purposes following the oscillator tube and is an integral

For stabilization purposes, the supply voltages for the
type OAZ tube.

SMATL

produce extremely linear frequency

The ecireuit is temperature-compensated
mumidity. Ten turns of the

change of one megacycle. The

ig trimmed by an iron core series inductor, the

A type 6BAG tube, V002, is

A MECEANTCAL SQUEAK MAY DEVELOP BETWEEN THE IEADSCREW AND

MATERTAL SEIRCTION AND

TLITY TEND TO

5T

ARE SELECTED FOR THEIR
WEAR AND THE K

M
g e
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Cireuit Description

8 high impedance tuned circuit T102, commected as shown in figure k.h. When
SRIFCTIVITY switeh S1ih is in position O the crystal is shorted and T101 is con-
nected directly to T102. Thus there is no crystal filter action when S81ik is in
position O; selectivity is determined by the receiver's tuned ¢lrcuits salone. When
811k is in any other position, crystal filter action takes place~-position 4 giving
the grestestselectivity.

To analyze the operation of this circuit comsider only the loop containing T101L
secondary, crystal Y112, and tuned circult T102. Assume that a1lll is in position 1.
See figure L-5. The secondary of T10l is a low impedence coil with & grounded
center tap. The primary of T10l is tuned to 500 ke. Conslder crystal YilZ2 in series
with T102 as a voltage divider, grid voltage to VIOT being taken from the point
between Y112 and Ti02. For an i.f. of exactly 500 ke, impedance of the crystal is
very low--of the order of 2000 to 4CO0 chms, and the impedance of T102 is of the
order of 100,000 obms. Thus, at 500 ke practically ail the voltage appearing
seross TL01 secondary is fed to the grid of VIOT.

2ND MIXER
VIGS

an
N

et

1130
AP
[SKcH
e AN

[ T T T[emasine]
cles
n
O

Figure hk.k. 5S1J-h4 Crystal Filter
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Figure b.5. 51J-h Crystel Filter . Simplified, Position "1"

\ CONTROLLABLE
\REJEC TION
{ NOTCH

RELATIVE RESPONSE

Figure 4.6. 51J-b (rystal Phasing Rejection Notch
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Circuit Description

For frequencies a few Kiiocyclies further away from 500 the impedance of the
crystal lncreases greatly. When the crystal impedance equals that of T102,
only one-half the voltage on Ti0l secondary appears on the grid of ViC0T. As
the crystael impedance pecomes still greater, the voltage appearing on V107 grid
decreases. This results in &8 narrower L-f response curve, or in greater
gelectivity, than that cbtained without crystal filtering. Switching 51l to
positions 2, 3, OF 4 merely shunts T102 with resistance, which effectively
lowers the impedance of ToP for those positicns. This results in a more
rapid decrease in V107 grid voltage as the i.f. deviates 1o either side of 500
ke. Hepce, as the effective impadance of TL102 lowers, selectivity Increases.
Tn the sharpest position the bandwidth at & av down is from 200 to 300 cps.

The primary purpose of PHASING capacltor c188 is to produce a control-
lahle rejection notch in +the i-f response curve S rhat unwanted hetervodynes
may be tured out. The sectlon of (188 cormected to the botiom end of T10l
secondary provides a capacitive path around the crystal that palances out the
shunt capacitance of the crystal in its nolder and external cepacitor Cci8y.
Vearying (188 either side of the balance point varies the anti.rescpant
frequency of the crystal cireuit within 3 ko elther side of 500. &ince the
impedance of the erystal cireult at anti-resonance is extremely high, the
crystel filter rejects signals at the anti-resonant frequency. Thus at
antl.resonant frequency polnts, +the phasing action gives & sharp 4ip in
response and the selectivity curve takes on a noteh as illustrated in figure L &,

Tn ovder to aveid detuning tuped circuit T102 when varying 188, a second
section of C188 is shunted across Ti02. Since 0188 has a split stator and &
single rotor, the total shunt cepacitance across T102 remains practically
conetant a3 the setting of C183 is varied.

I,.5.8, SECOND INTERMEDIATE FREQUENCY. - The second intermediate frequency

is fixed-tuned to 500 kc. Tt cousisue of the mechanical filter {two tubes ) and
two amplifier stages and employs Eopb tubes in all stages. Input tube V30l is
excited by the crystal filter cutput coil T102. Permeability-tuned transiormers,
with output taps taken off the secondary coils near the ground end, are used

in the amplifier portion. noth I-F amplifiers stages and one tube in the
mechanical filter are supplied with AVC voltage. Plate and fixed screen
voltages are controiled by the ON-STANDEY- OFF awiteh and the remote operation
relay, K101 on all 500 KO i-f tubes except V-302. These voltages &re removed
to render tne receliver inoperative during transmission pericds.

L,2.9, DETECTOR. - The detector in the 51J-4 receiver consists of one haif of
& 12AXT dual tricde tube, V110 (pin numbers 6, 7, and 8). fThe tube is used
as a diode, with rectification teking place between the plate and cathode,

the grid being cornected to the plate. R1Z0 and R151 serve aB load resistors
for the detector while 202 provides r-f filtering.

4.2.10. NOISE LIMITER. - A series type nolse limiter {g used in the Z1J-3
roceiver. This Limiter employs one-nalf {pins 1, 2, and 3% of & type 12AKT
Ausl tricde tube, V112. Refer to figure 7. Due to a-c loadipg of the

)

L}

ot
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Figure 4.7. 51J-4 Noise Limiter Clrcuit

R-F AMP FIRST I-F AMP THIRD I-F AMP  FOURTH FFAMP
BBAG 6BAS
v-301 V-{08

AARA D

R-1G8
2200

R-i83 R-1G6

Fio F2Q

Figure 4.8, 51J-h A.V.C. Circult
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Circuit

second detector, heavy noise impulses are automaticalily clipped from the
positive audioc pesks in the detector. The noise appearing on the negative side
of the audio cycle is clipped by the noise limiter. In cperation, a negative
voltage produced by rectification of the carrier is developed across

capacitor C205C. This voltage cannot change rapidly due i¢ the value of C2050
and Ri52. This negative potential is placed upon the cathode of the nolse
limiter tube through R153. The cathode is then negative with respect tc the
pilate of the nolse limiter tube, due to voltage divider zction of RI50 and

R151 erd current flows. This current is modulated by the sudic which then
appears on the noise limiter cathode to which the grid of the audic

ifler gection of V112 is connected. The noise limiter diocde will conduct as

g
B

ampl,

long as the cathode is negative in respect to the plate. However, should a

keavy noise impulse be received, the plate would be driven negative faster than
the cathode could follow due to the time constant of RIS2 and C205C. If the plate

is driven mpre negative than the cathode, the tube will cease to conduct and no
sudio will reach the grid of the folEOWang audio tube. The audio cannct reach
the cathode of the limiter tube directly from the diode leoad because of the
filtering action of K152 and C205C. The value of modulation at which the limiter
clips can be adjusted by changirg the value of some of the compoxents in the
circuit. In this receiver, limiting starts between 50% and 85% modulation.
Switch §116 bypasses the signal around the nolse limiter when receiving
conditions do not require its use.

L.2.11. AUTOMATIC VOLUME CONTROL. - The problem of biocking that is created

by strong signals or heavy static is eliminzted by use of an amplified AVC
system and a low impedance AVC line. Refer to figure 4.8, The second tricde
section of V110 is used as an AVC rectifier to produce control voltage for

the AMC appiifier which uses cone half of dual triode V111. The AVD voltage that
is applied to grids of the controliled tubes is produced when plate current
flowing through one-half of AVC amplifier tube V11l causes a voltage drop

across resistor R1k6. Plate voltage for the amplifier half of V11l is obtained
from the voliage drop across resistors R165 and R166, which are in series with
the center tap of the power transformer to ground. However, V111 will not draw
rplate current when there is no sigrnial input to the receiver bhecsuse of approximately
1l veolts of bias that is placed upon its grid by the voltage drop through R16L,
This bias voltage for V111 is taken from the end of R1LS through which the
rectified cerrier flows in opposition to the bias volltage. Thus, when the
rectified carrier becomes strong encugh to overcome the bias voltage on V111, V111
will draw plate current and produce a voliage drop zcross RLLO, thereby

producing AVC voltage in proportion to the strength of the received signal.

The bias on the grid of V111 is high enough to produce z delay in the generation
of AVC voltege and thus allows the receiver to function at full sensitivity

on weak signals. Resistor Rlih and capacitor C205B form the time constant ir +he
AVC circuit. RITL 208, and R167 are used in a deven?rau_ve circuit to preven
the AVC amplifier ube from responding to low audloc freguencies. AVC is turned

of T by opening the plate cirecuit of AVD gﬂrllf“@' tube V111. Tubes controlled
by AVC blas include the r-f amplifier V101, and the 500 ke i.T amplifier tubes,
T, and V109,
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L.2.12. AUDIC AMPLIFTER. - Two stages of audlic smplification are employed in the
51J- receiver. The first stage utilizes the seccond triode sectlon of V112 in a
resistance.coupled amplifier arrangement. A type DAQS miniature pentode power
amplifier tube is used in the audio output stage. This stage has fixed bias
obtained from the voltage drop produced across R166 in the center tap lead of

the high voltage transformer secondary. The secondary of the audio output
transformer has both 600-ohm and 4-ohm outputs. Both the outputs are terminated
on the rear of the chassis at terminal strip E102. Plug-in connecticns to both
cutputs are also made on the front panel.

&,2.13, 50 CHM I.F OUTPUT. - One.half of dual tricde V11l supplies 50.ohm 500.ke
i-f to cosxial connector J104 on the rear of the chassis. This section of V11l
is used as a cathode follower. Excitation is cbtained from the voltage drep
across R178, which is connected in a series circuit &cross the secondary of i.f
transformer T105.

h.2.1k. 100 XKC CALTBRATOR. - This calibrator is included with the receiver for

uge when extreme accuracy of calibration in the order of 2C0 cycles is desired,

It iz coupled %to the grid of r-f amplifier tube V10Ql, and is made operable when
CALIBRATOR CN-OFF switch S111 1s turned on. The calibrator utilizes a 6BAD tube

in & piezcelectric circuit; & lowidrift 100 ko crysial between the control grid and
screen, and a 5.2% uuf capacitor C169 between grid and ground. The cspacitor
permits the making of small freguency corrections that set the calibrator to

zero beat with a primary freguency standard. Variable capacitor (224 on the

front panel provides for fine adjustment of frequencies.

L.2.15. POWER SUPPLY. - The receiver is equipped with a power transformer that
is connected for a 115.volt source. However, the transformer can be used on &
230 volt source by re-connecting the primary windings in series. The power
supply is capsble of producing 220 d-c volts at 125 ma. A two section choke
input filter is used following a 5Vh high vecuum rectifier, a filter consisis of
& 3 henry inmput choke, a 5 henry cutput choke and two 35 mfd filter capacitors.
B+ for the audio cubtput is taken from the junction of the two chokes. The
receiver's ON-OFF switch, and a 1.5 smpere, slowblow fuse are located in the
primary circuit of the power supply. 6.3 velts s-c are furnished for the fTube
filaments and disl lights from a winding on the power transformer.

4.2.16, BEAT FRECUENCY OSCILLATOR. - The bfc is a medified Hartley circuit
employ electron coupling in a type 6BAG pentode tube, V1ih. The output
frecuency Is 500 +3 ke, which is beat against the 500.ke intermediste frecuency
in the detector stage to produce an audio tonme. Pitch of the audic tone is
varied by changing the frecuency of oscillation in the bfo by means of the BFO
PITCH control on the front panel. When the BFO-ON-OFF switch is in (FF position,
the screen grid of the bfo stage is grounded.

Iy

4.2,17. MECHANICAL FILTER. - The functional schemaiic diagram of the Collins
Mechanical Filter is shown in figure L.Q., The mechanical filter uses the
principle of magnetostriction to convert oscillazing magnetic energy %o mechanical

1

vibration. The magnetostriction transducer input coil 1s rescnated st 300 ke.
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energy to the first of a series of nickel alloy discs. e mechanleal vibration
of this first disc is coupled to succeeding discs by me of nickel.wire coupling
elements. Biasing magnets at either end of the mechanical filter polarize the

8

filter elements to prevent frequency doubling, in much the same Manner as

biasing magnets in a headphone prevent the headphone diaphragnm from benfing in

the same direction for both halves of an a-c cycle. The mechanical vibration of

the last disc is coupled to a megnetcstriction transducer element identical o
magnetostriction,

red to

the one used at the input of the filter. By a reverse principle of
the mechanical vibration of the nickel-wire transducer core 1g conver

electrical 1lmpulses.

Fach of the discs employed in the mechanical filter has a mechanically
resonant O exceeding 2,000. Six of these dlscs are overcoupled to profuce a
mechenically-shaped response curve with a flat top and stralght, almost veritical
sides. Thus, the filter passes a band of frequencles very little wider than
the flat top of the selectivity curve. The 3.1 KC mechanical filter used in
the 51J.h passes a band of freguencies approximetely 3 kc wide and centered on
500 ke, proving an 1-f selectivity curve ideal for the reception of AM and
single sideband signals. The ke filter end the 3.1 ke filter are most used
for voice reception and a mechanical filter having similar selectivity
characteristics but having a bandpass of 1.4 KC is generally used in CW
reception or in 'phone reception under conditions of extremely heavy GRM or QRN.
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SECTIOH 5

MATRTENANCE
5.4
5.k.d. O AL. - This radio equipment has been constructed of materials considered

to be the best cbtalnable for the purpose, and has been carefully inspected and
adjusted at the factory bte reduce maintenance to a minimum. However, & certalin

amount of checking and servicing will be necesssry to maintain efficient and dependable
operation., The following section has been written to ald in checking the equipment.

§.1.2, ROUTINE INSFECTION. - Routine inspection schedules shouid be set up for
pericdic checks of this eguipment. This inspection should include examination of
the mechanical system for excessive wear or binding, and of the electrical systenm
for electrical &efects and deterioration of components.

Tf routine inspection of the eguipment is carried out faithfully, the chances
of improper operation of the egquipment are greatly minimized. Tt 1s important,
therefore, tnat this inspection be made as frequently as possible and should be
sufficiently thorough to irclude all major electrical circuits of the equipment as
well as the mechanical portion.

Toades %

tvpe are 4dirt and corrosion. Dirt reduces efficiency and causes undue wear of
rotating parts, Corrosion most seriocusly affects contacts such &s those on tap
switches, tubes, relays and cables. Salt laden air, dirt, and moisture tend ko
accelerate corrosion. The result may be equipment failure for no apparent reason.

5.1.3 CIEANING. - The worst enemies of uninterrupted service in eguipment of this

Pariodic dusting of accessible parts by means of & soft brush and a jet of dry,
oil-free mir removes foreign particles. Under certain conditions it 1s difficult
or virtually impossible to prevent accumulation of moisture. Even so, freguent
Wininﬂ of perts lessens danger of corrosion. If the atmosphere is corrosive, freguent
vection and wiping of parts is of especial importance.

. - Cheeck the emission characteristics of all tubes; then examine
make sure they are free from corrosion. straighten bent pins
aightener. @See that all tubes are firmly seated in their

that a good electrical contact exists between tube prong
discarding & tube, be sure that it is 2t fault and that

gt due to a loose oy broKen connection within the eguipment. Keep
arn extra set of t sted tubes op hand at all times. If an eguipment's faulty
performsnce seems due to tube failure, check the tubes by replacing them with the
extras. Inapection will usually locate defective tubes that are coverlozding pover
circuits Excessive neating or sputtering within e vacuum tube indicate 2 fault in

wa
!,
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£.1.5. TUBE REPLACEMENT FREC. AUTICHS

(a) Re.ove tubes by pulling thes straight up.

(v) Before inseriiag & tuve, ake ©
bhat it te of the correct type for the sock

5.1.0. TUBE TABLE

COMMUNICATIONS RECEIVER Con

Maointen

tion

ket
at B A

certain that the pins are straight and
st into which it iz to be pleced.

RECEIVER:

Symbol Type Function

Y101 6AK5 RF applifier

V102 EBEG Pirst mixer

V103 HRES Band 1 mixer

VIO - ERAG Calibration oscillator

V105 BAKS Crystal he-f oscillator

V106 EBE6 Second mixger

V301a EBAG First 500 ke i-f amplifier

V302 % ERAG Second 500 ke i-f amplifier
V108 + ERAG Third 500 ke i-f ampiifiler

V109 ¥ EBAG Fourth 500 ke i-f amplifier

V110 L2AXT Detector and AVC rectifier

V1ii 12AUY V0 smplifier and i-f output cathode

follover
Vilz 128X7 Hoise limiter and first audio
amplifier

VilE E£AQ5 Audio power amplifier

Viih « EBAD Beat frequency oscillator

V115 57k Power rectifier

Y116 OAZ Voltage regulator

VOOL = SRAG Yariable freguency oscillator
VOo2 EBAG Oseillator isclation amplifier
5.4, TROUBLE SHOOTING.

5.2.%L. GENERAL. - Improper performance of radio equipment is usually due to
tube fallure. Refer to paragrapi 5.1.4. In general, the type of trouble en-
counterad in radic aparatus can be ascertalned bty means of various tests and
measurements . Componente in the associazied circult may ther, be checked and the

cause of trouble localed.
Useful resistance snd voliage measurements will be found in tabls
HOTE
O ONE BUT AN AUTHORIZED AND COMPETENT SERVICE MAN

EQUTIPPED WITH PRCPER T TAT FACILITIES SHOULD BE
PERMITTED TO SERVICE THIS BQUIPMENT.
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Mainienance -

5.2.2. FUSES. - This equipment contains fuses of the correct rating. Replace blown
Tuses only sfter carefully examining affected circuits to make certain that no
I ent fault exists. Use only 1.5 ampere, slowblow fuses.

5.3.1. GENERAL. - Should the receiver get out of alignment, return it Lo
satisfactory performance by mesns of the following procedure.

5.3.2. EQUIPMENT AND TOOLS USED FOR ALIGNMENT .

{a} 500-kc to 30.%-mc signal generator,
b) D-c vacuum tube voltmeter.
(c) Oscilloscope.

(d} Detuning network consisting of a .0l capacitor and Wj0O-ohm resistor in
series with clip leads.

le) Fiver or bakelite adjusting tocl, 1/8-inch diameter with screwdriver type
vit., (Supplied)

At -
{f} Fiber or bakelite adjusting tool, 5/16-inch diameter with screwdriver
type bit. (Supplied)

{g) ©Small screwdriver.

NOTE
IF A SIGHAL GENERATOR IS NOT AVAILABLE, THE CALIBRATION
OSCILLATOR MAY BE USED FOR ALIGNMENTS 5.3.5 (a through h)
AND 5.3. (9 through i4}. USE THE PROCEDURE OUTLINED BELOW
BUT LEAVE THE CALIBRATION OSCILLATOR ON. SET THE BFO AT
EXACTLY 500 XC AS IN PARAGRAPH 5.3.6. COUPLE THE OUTPUT -OF
THE CALTBRATION OSCILLATOR, AT C173, TO PIN 7 OF V106 WITH
£ CLIF LEAD. TUNE THE RECEIVER TO EACH ALIGNMENT FREQUENCY
BY ZFRC BEATING WITH THE BFO. THBN TUNE TRIMMERS AND CORES,
USING INPUT METER 70 INDICATE MAXIMUM READINGS.

5.3.3. CRYSTAL OSCILLATOR TRIMMER ADJUSTMENT.

{a) By means of a "Q" meter or accurate bridge measuring device, adjust
trimmer C167 marked XTAL cn chassis, to provide an input capacitance of 32 mmf across
the crystal holders. This value will occcur at or near minimum capacitance setting.
Mzlke measurement by removing any one of the hfio crystals and measuring across sccket
terminals. The MESACYCLE control must be set to a band which employs the crystal
removed., See teble in paragraph 4.2.L. Should this cspacitor, C167, be badly
mistuned, the crystals will be off freguency and low in output.
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(b} Connect a 4TOK-ohm resistor to pin 7 of tube VICZ2. C(Connect VIVH
between free end of L70K.ohm resistor and chassis. This resistor reduces the
effect of the capacitance of the meter lead.

{c) In all of the following adjustments, peak the trimmers if the
indicated veltage is not more than 2 volts. If it is more than 2 voits, detune
trimmer towerd minimum capacitance, until the voltage reads 2. See Tigure 5-1.

(1) Turn receiver on. Set bandswitch on band 30; then tune
trimmer marked 30 according to the procedure in paragraph (c), above.

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

(3} Repeat on even bands from 26 through 14, tuning correspondingly
marked trimmers.

(it} Repeat with bandswitch on band 1. Adjust trimmer labeled B.C.
That is neasrer V105.

{d) Remove LT70K-chm resistor from V102. (onnect the resistor to pin 1
of Vi03. Cornect VIVM between free end of resistor and chagsis,

(e} Place bandswitch on band 1. Tune for meximum indication on VIVM
the trimmer marked B.C. that was not previously tuned.

5.3.4. 100 KC CALIBRATION OSCILLATOR ALIGNMENT. - Calibrate the 10C-ke cslibration
ozeillator by means of the CAL trimmer, (224, located on the front panel, using

a primary fregquency standard. D.c grid voltage on V104, as indicated on a d-c
VTVM should be 2 negative 15%-30 volis minimum.

5.3.5. FIXED 500 KC I-F AMPLIFIFR ALIGNMENT. - Connect signal genersator hetween
pin 7 of V100 and chagsis.- Connect one end of & clip lead to output of 1CO.ke
calibration oscillator at C173. Hold the other end near grid of V106. Be sure
BFC is in OFF position. Set signal generator to zero beat at 500 ke. Turn off
100«ke calibration coscillator and remove c¢lip lead. Connect a d.c VIVM

from the dicde lead resistor R1IS1 to chassis. Place SELECTIVITY switch in 707
position. Seleet the 3 KC mechanical filter.

{2} Tune L1301 by adjusting the slug for maximum indication on VIVM. Keerx

" dicde load voltage helow 3 volts by adjusting signal generator cutput.

(b} Connect detuning network from plate of V108 to chassis. Tune
secondary of T10L for maximum indication on VIVM.

{c) Connect detuning network to terminal 4 of T1Ok., Tune primary of
T104 for maximum indication on VIVM.

{&) Connect detuning network %o plate of V109, Tune sscondary of TL05

for maximom indication on VIVH.

le} Cornect detuning network to terminal Lk of TI0S5. Tune primary of
TL105 for maximum indication on VIVM.
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T-104, T-105:-
PRIMARY AT TOP
SECONDARY AT BOTTOM
T-106 (BFO] TOP ADUL
GRLY

T-i05

51J-l COMMURICATIONS RECEIVER

o @ o 5 ANTENNA COULS
-104 L-105 L-106

L
C-120 C-ta2 Cc-

(24
@ o @ @ O RF PLATE COILS
L7 ™ el L-108
28 a0 Pcoisa
@ o @ @ O MIXER GRID COILS
Lty Lol L-153
c-169
i CAL. ADL

L-i01 ANT. -5 TO 1.5MC

T~108
c-102
=104
i Tl 102 ANT-LS TO 2.5 MO
104 e, 106
L-103 ANT-2.5T0 3.5 MC
R-140 o119
METER=—m. L~f10 BT PLATE- 5TG L5MC
ADJ 140 PRINTING TOWARD
£ wMAX. C
- L-ti5
L-30d L-114 105 TO 115 IF
L-117
¥-302— L-1i6 L5 TO 25 IF
. Tte—g-178
e B0
: Cc-174
T ~ceiag
TR c- 180
L-t1g
C~162
I & \
C-147 G143 C-152  C-i3§  C-i44 \ :x. Nl L6 TO 2.5 IF
® ©® ©® © © ¥ e
Cc-t48  C-148 C-150 C-i54 C-158 CRYSTAL CAP
ADJ.
@ @ © @ ©
R— S
NOTE: MIN. CAR WITH CAP. PRINTING
TOWARDS BAND MUMBERS
Figure 5.1. 5H1lJ- b Aligrment Adjustments
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(f) Remove detuning network from termiral b of TLIO5. Tune TiOl for
“maximam VIVM indication.

{g) TIf the BFO PITCH knob has never been off the shafl during the life
of the receiver, align the BF0O as follows. Turn BFC on. 8et the line on
the BFO PITCH knob at the fiducial mark on the panel. Adjust core in T106
{figure 5-1) to zero beat.

If the BFQ PITCH knob has ever been off the shaft, align the BFO a3
follows. Turn BFO on. Adjust core in TI06 to produce a heat note. Line
up the knob with the panel mark and with the mid.rarnge point of the BFO pitch
capacitor by turning the knob to either the right or the left of the fiducial
panel mark until pitch of beat note rises to a maximum. ILeave knob exactly
at point of maximum pitch. BFQ PITCH capacitor plates are now either all in or
all out. Loosen set screws in BFQO PITCH knob., Rotate kuob on shaft until
krob mark is 900 from panel mark. Tighten set screws. 3et knob mark at
fiducisl merk on panel. BF0 PITCE capacitor is now at mid-range. Adjust core
of T106 to zero beat. (A method of aligning the BFC without a signal generator
is given in paragraph 5.3.5. below).

(h) Align T102 as follows:

(1) Use an oscilloscope and a frequency-modulated signal generator
having & sweep rate of four cycles per second,; a frequency excursion of sbout
20 ke and a carrier freguency between 1.5 and 3.5 me.

{2} line up the crystel filter PHASING control knob with the panel
mark snd with the mid-range position of the phesing capaciter. To accomplish
this, with the aid of a flasblight look into the right.hand hole in fhe top
of the crystal filter cover (see figure 5-1) in order to see the plates of the
vhasing capacitor. Turn the PHASING control until the rotor plates are stralght
down toward the bottom of the receiver, i.e., until the rotor plates
completely engage the bottom set of stator plates. Loousen zet screws 1In
PHASTNG control knob. Set knob line S0 to the left of the panel mark. Tighten
set serews. Turn knob to panel mark. Phasing capacltor is now at mid-range.

(3} Connect the frequency modulated signal generator lead to pin
7 of V106. Connect oscilloscope lead to junction of RI50 and BISZ. Turn on
generator and cscilloscope and allow them to warm up.

(L) Turn SELECTIVITY switch tc position 1. Select 3 HC filter
AVC off, LIMITER off, BFO off, CALIBRATE off and AUDIC GAIN o position O, Tune
receiver to carrier fregquency of signsl generator, W n st i ¥ a

3.5 me,

{5} Turn RF GAIN to mid-range and synchreonize scope. Two fairly
symmetrical pesks should appear on the scope screen. If they do not, adjust
receiver tuning, RF GAIN and oscilloscope controls until they do appear. Each

of these peaks is sssentially an i-f response curve.

W
f
w1
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{6) Rotation of the PEASING control to the lef't should cause e
rejection notch to appear at one side of each pesk. If this notch does not
appear, set the PHASTNG control sboutome-elghth turn to the left of center and -
adjust the core in top of T10Z2 (zccessible through the right-hand hole in the
crystal filter cover) until it dces sppesr and is well.defined on the scope screen.
Adjust until no evidence of a dampsd cseillation remains.

{7} *urn PHASING control about one-eighth turn to the right of center.
The rejection notch should appear at the other side of each peak, and, without
further adjustment, should be well.defined and without evidence of & damped
oseilistion. If this is not the case, adjust T10Z2 core slightly.

(&} Repeat steps (6) and {7} until the notch obtained in one of the steps
looks symmetrical with respect to the ncich obtained in the other step and gives no
evidence of = damped oscillation.

(5} . ALTERNATE METHOD - T102 may be sligned without the FM Signal Generator

and oscilloscope by use of & regular signal generator and & d.c VIVM as follows:
- Perform step /2) above. Connect 1.5 to 3.5-kc signal generator oufpub to pin
7 of V106, Conneet VIVM to dicde load. Turn SELECTIVITY control to Position b,
Tune the receiver to the input signal and adjust the fiducial line on KILOCYCLE
dial so that it is placed directly over a scsale reading for reference purposes.

Fiace SHLECTIVITY control in Positlon 1, sélect the 6 KC mechanical filter,
then set KILOCYCIE dial 3-ke off reference point {either direction). At this
point, tune TL102 for a peak reading on the volitmeter.

Set XILOCYOLE A¥al 3J-k¢ off reference in the opposite dlrection to that
above and again adjust T102 for peak reading on voltmeter., Carefully note the
direction and amcount of this second sdjustment and set the T102 adjustment midway.
TL0Z is now approximately aligned for correct crystal phasing.

2.6, ALTERNATE BFO ALIGKMENT METHOD. - The following paragraphs describe how
lign the BP0 when a signel generator is not available. For the standard
Tme

{8} Disconnect antenna from terminal at rear of chassis. Turn 100ake
crystal oscillator on and BFC on,

() Tune receiver to a 100-ke eheck point on bands 2 or 3. For sxawple,
tune receiver to 2.0 me.

{c) Lin® up the knob with the panel mark and with the mid-range point of the
BFC PITCH cepacitor as follows: IP the BFO PITCH knob has never been removed from
the shaft during the 1life of the receiver, turn the knob until the knob mark
lires up with the panel mark on the receiver. If the BFO PITCH kncb has ever been

es U
removed from the shaft, adjust the core in Ti06 to produce a beat note. Turn BFO
PITCE knob either <o the right or to the left of the panel mark untll the heat

note's piteh rises to & maximum. Leave knob exactly st point of maximum piteh.

-6
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BFO PITCH capacitor plates are now either all in or all cut. Loosen set screws 1n
BFO PITCH knob. ERotate knob on shaft until kn ob mark 18 QOQ from panel mark.
Tighten set gscrews. Turn knob to mark on pane BF0 PITCH 1s now at mid.range.

Tune receiver at ieast 10 kc off of any 0.1 megacycle point on bands
ind turn up AUDTIO GAIN until 8 constanit pitch beat note is audible. If
tant pitch beat note is not audible, adjust tuning core in fop of T106
ig. Make certain that this is the correct note by turning the KILOCYCLE
kc and noting whether the pitch of the beat note remains constant.

8 nt piteh beat note, which cccurs only on bands 2 and 3, is produced

a smail amount of fifth harmonic from the 100-ke oscillator tbau leaks into

the i.f strip through the second mixer stage and beats with the signal from the
BF). Because of the superiocr strength of the calibration beat note in the vielnity
of & 100 ke check point, this constant pitch beat note 1s most audible about
helf.way between check points

g

=
O oot o §‘) e

[S I

+
c

4

,..JC-{

;s

fe) Adjust tuning core of TL06 for zero beat. The BFO frequency i1s novw
50C ke when the BFO PITCH knob is set at the fiducial mark on the panel.

n

5 e3.7. 500 KC I.F PERFCORMANCE MEASUREMENTS,

L.

{a) SENSITIVITY. - With AVC turned COFF apply a 500-kc signal from signal
zenerstor between pin 7 of V106 and chassis. (Calibration of the signal
generator should be checked as in 5.3.5.) Coznect VIVM from dicde load resistor
and chassis. The input to pin 7 of V106 at 500 ke should be within the
range of 25 to 40 uv for a h.volt reading at the diode leoad. '

v} SEIECTIVITY. - Adjust the cutput level of the signal generator for
4 wolts at the diode load. Note the signal generator output reading at this
) T,

etting. This voltage and the L.volt diode load reading are the reference
voltages. Proceed as follows:

(1) Increase the output level of the signal generator to twice the
previcusly noted voltage (6.db increase). Detune signal generator on elther
side of the initial 500-kKe setting until the diode load voltage drops back to
the hevolt reference. The resulting change in input frequency 1s the measurs
of selectivity st C.db down.

(2) PRe.set the signal generator [requency to the 500-kc reference
and adjust the utpu* level of the signal generator 1000 times {60 db increase),

- -
oAy AR s

a5 in step {1) to determine the selectivity at &0 &b down.
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With 1.4 KC filter in circuit

Position
G 1.2
1 1.3
2 .G
3 .3
I * .
With 3.1 KC filter in circuit
O 2.80
1 2.25
2 1.2
3 -3
in 1
With 6.0 KC filter in circuit
0 5.7
ki 3.0
2 1.2
3 <5
b 3

5.3.8.

ALIGNMENT OF DIALS WITH VFO.

to
to
to
to
to

to
to
o

1o
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The over-all selectivity specifications ares
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() MEGACYCLE DIAL POINTER. - It is very unlikely that the pointer on the

MEGACYCLE dial will become inaccurate through normal use of the receiver.

However,

if the diasl pointer has accidently been slipped with respect to the cord, reset it

as follows:

untill it hits the mechanical stop.
until the zero.zero mark lines up with the fiducial.
KITOCYCLE knob exactly five turns clockwise.
MEGACYCLE pointer aslong it to the center fregquency of the band.
the recelver is set at band 2, set pointer exactly =zt 2.0 me.

Should the position of the drum incorrectly line up the scales with the

plate.

Take off escutcheon plate; then rotate KILOCYCLE knob counterciockwise "
Then rotate it a fraction of a turn clockwise
From this point rotate
Grasp the dial cord and slide the

For example, if
Replace escutcheon

escutcheon cpening, correct by locsening the two set screws on the drum hub and
turning drum on shaft to correct position.

(b)

KILOCYCLE DIAL. - If the XILOCYCLE dial reading is incorrect first

determine the megnitude and direction of the errors then correct them according

to the procedures cutlined below,
recelver on hand 2

center mark
me .,
with CALTBRATE
direction
BFC still
magnitude

on

sef &

o
Set BFPO exsct

egcut

R~ o
4iYoan

switch,

F

with the BAND CHANCE knob.

tcheon opening by turning ZERO ADLS knob.
500 ke as in paragraph 5.3.6.
Turn KILOCYCLE kncb to zero beat.
of errcr in the KILOCYCLE dial reading. Tune receiver toc 2.5 me.

To determine the nature of the errors, set the
Set KILOCYCIE fiducial line to
Set receiver at 1.5

Tarn on the 100 ke ogscillator

U exactly 500 ke, turn KILOCYCLE knob *to zero beat.
and direction of error in KILOCYCLE diazl reading.

Note the magnitude and

With

Again, note
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(1) If the KILOCYCLE dial reading is incorrect by less than 3 ke in
the same direction by the same amount at both ends of the MEGACYCLE dial, correct
as follows:

a. Be sure BFO is set at 500 k¢ as in paragraph 5.3.6.

b. mTune the receiver to zero beat at some 100 ko check point on
the dial.

c. Set KILOCYCLE fiducial line to zerowzero on the KILOCYCLE
dial by turning the ZERO ADJ knob. ¥

{2) If the KIYLOCYCIE dial reading is incorrect by more than 3 kc in
the same direction by the same amount at both ends of the MEGACYCLE dial,
correct as follows:

a. Be surs EFO is set at 500 ke as in parsgraph 5.3.6.
h. Tune to zero beat at 1.5 me.

e, Set KILOCYCLE fidueial line to center index mark on escutcheon
opening by turning ZERO ADJ kncb.

d. Loosen set screws in the circular KILOCYCIE dial and set to
zero-zero. Tighten set screws.

(3) If the two errors in the KILOCYCIE dial reading are either opposite
in dirvection or different in size, it indicates that the VFO end points heve
drifted. Correct as follows:

a. Be sure BFO is set at 500 ke as in paragraph 5.3.6. Tune
receiver to zero beat at 1.5 me on band 2.

b. If the zero-zero mark on the KILOCYCIE disl lies within the
lines on the escutcheon opening, set KILOCYCLE fiducial line Lo zerc-zers on
the KILOCYCLE dial by turning the ZERQ ADJ kncb,

c. If the zero-zerc mark lies ocutside the lirnes on the escutcheon
opening, loosen set screws in the KILOCYCIE diel. BSet fiducial to the center
line in the escutcheon opening. Rotate KTLOCYCLE dial until zerc-zero mark
lines up with the fiducial. Tighten set screvs.

d. TRotate KILOCYCIE Xknob approximately ten turns to zero beat.
This procedures tunes the receiver to 2.5 me.

ST
[
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.5 i 2 3 4 5 o 20 3¢
FREQUENCY - MEGACYCLES

Figure 5-3. S1J-b Sensitivity Curve
€. Now note the error in the KILOCYCILE dial reading.

f. If this error is less than +3 ke, set the fidueial to 2.5 me by twrning
the ZERQ ADJ knob. This procedure sets the point of maximum zccuracy at 2.5 me.
If meximum accuracy is desired at some other check point in the band, tune the
receiver to zerc beat at the desired check point. Then adjust fiduecial to zero-
zero on the KILOCYCLE dial.,

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

{c} VFO SHAFT. ~ Check the vfo freguency against & known source to determine
whether the vfo shaft has been displaced a full turn and thereby has shifted the
vio freguency exactly 100.kc. Using a signal generator having an accuracy off 1
percent of +20 ke or another 51J.4 known to be properly aligned, check as follows:

(1) If a signal generator is used set the recelver bfo at exactly 500 ke
as in paragraph 5.3.6. Turn the 100-kc oscillator off. Connect the output of the
sigrnal generator to pin 7 of V106 with a clip lead. Set the generstor at 2.0 me.
Tune the receiver to zero beat with the bfo at about 2.0 me. (The vig is now set
at approximately 2.5 me.) If the vfo shaft is displeced a full turn, zero beat
will occur at spproximately 1.9 me or 2,1 me instead of 2.0 me. For exact setiing
of the receiver, remove the signal generator and connect a clip lead from pin 7 of
V106 to the 100-ke oscillator output at C1l73. Turn on the 100-ke osecillstor and
tune receiver to zero best with the bfo.

(2} If an sccurately aligned 51J-4, hereafter called the test recelver, ls
used, couple the antenna of the test receiver tc the cutput of the vfo being tested.

5.11
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Set test receiver bfo at 500 ke as in parsgraph 5.3.6. Tune test receliver dials to
2.5 me by zerc beating with the bfo. Tune the receiver containing the vifo being
checked to where zero beat is observed in the test receiver output. If the shaft
of the vfo being checked has been displaced a full turn, the zero beat will occur
when the receiver being checked is tuned to 1.9 or 2.) me instead of 2.0 me.

(3} I steps (1) or (2) above reveal that the vfo shaft is displaced a full
turn, note whether the zerc beat cbserved was above or below 2.0 me. and loosen the
set gorews in the vio coupler. The set screws are accessible from the boticm of
the chassis, HBOTE..The vfo shaft will have toc be turned to gain access to the
screws. The point at which the second screw is loosened must be noted, since the
diml reading at this point is the reference for the 100-kc correction to be made.

Hold the vfo shaft rigid at this position and set the receiver dials to
read 100 ke higher than the reference setting if zero beat occurred at 1.9 me
in steps (1) or /2), or 100-kc lower than the reference setting if zero beat
pecurred 8t 2.1 me. Tighten screws in coupler and check setting. Additional fipe
sdjustment can be made by moving the KILOCYCIE dial on the shaft or moving the
fiducial line on the KILOCYCIE dial opening.

5.3.9. VARIABLE I.F ALIGNMENT AND RF ATIGNMENT BAND 2.

() Connect signal generator in series with a 47 ohm resistor and a 100 uuf
capacitor to the ANTENNA terminal. Connect VIVM between diode load resistor R151
and chassis. OSwitch receiver to band 2. Set dial to reed 1.6 me. Set ANT TRIM
to mide-range.

(b} Turn BFO on and set at 500 KC as in 5.3.6. Set signal generator %o zero
heat at 1.5 me. Turn BFO off. Adjust ocutput of signal generator to give some
velue of diode load voltage below 5 volts. Tune slugs marked 1.6 (in L116, 1118
and L102) for a maximum indication while adjusting the signal generator to keep
dicde load voltage below 5 volis.

{c) Set dial to read 2.4 mec. Set generator to zero beat at 2.k mc with BFO.
Turn BFO off. Tune adjustments marked 2.4 (trimmer cepacitors Ci7hk, C18C and
C104) for a maximum indication, keeping diode load voltage below 5 volts.

{3} Repeat tuning procedures at 1.6 and 2.4 mec until no further increase in
outnut can be gbtained.

NOTE
T THE FOLLOWING RF ALIGNMENT PROCEDURES KEEP DIODE LOAD
VOLTACE BELOW 5 VOLTS AS IN PARAGRAPH 5.3.9.(b) ABOGVE, AND
BFO SET AT 500 KC AS IN PARAGRAPH 5.3.6.

5.3.,10 VARIABLE T.F ALIGNMENT AND R¥ ATIGNMENT BAND 3.

fa} Connect the signal generator and VIVM as in step 5.3.9.(a}. Set band-
switeh to band 3. '

o



51J.4 COMMUNTCATIONS RECEIVER SBection 5
Maintenance

(b} Set disl to read 2.6 me. Set signal generator Lo zerc beat at 2,6 me with
BFO. Turn BFO off. Adjust tuning cores marked 2.6 (in 1117, 1119 and L1C3)
for a maximum indicatlon.

Set dial to read 3.4 me. Set signal generator to zero beat at 3.4 me

(e)
with DFO. Turn BEFD off. Adjust trimmer capacitors marked 3.4 (176, Ci82 and
C106) for a meximum indication.

{d) Repeat tuning procedures at 2.6 and 3.4 me until no further increase
in output can be obtalined.

5.3.11, RF ALTGNMENT BANDS Lo,

{a) Connect signzl generator and VIVM as in step 5.3. 9.{a})., Set hand-
switch to band b,

{h‘ Seﬁ disl to read k.0 me. Set signal generator to zero beat at 4.0
murn BFO off. Adjust tuning cores merked L.0 (in L1Ok, L10T and

=
{
E:.
¥
&
e
s
O

{¢) Set bandswitch to band 7. Set dial to read 7.0 mc. Set signsl generator
to zerc beat at 7.0 mc with BFO. Turn BFO off. Tupe trimmer capacitors marked
7.0 {C108, €120 and C128) for maximum indication.

} Repeat tuning procedures st 4,0 me and 7.0 mc until no further
@ in oubtput can be obtained.

5.3.12. RF ALTCNMENT BANDS 8.15.

e} Connect signal generator and VIVM as in step 5.3.9.(a).

(v} Set bandswitch to band 8. B8et dial tc 8.0 me. Set sigphsl generator
to zers heat with BFO at 8.0 me. Turn BFO off. Adjust tuning cores marked 8
{1105, 1108 ana.LL;E} for maximum indication.

{c} Set bandswiteh to band 15. Set dial to read 15.0 mc. Set signal
generator to zero beat with BFO at 15.0 me. Turn BFO off. Tune trimmer
capacitors marked 15 (C110, C122 and C130) for meximum indication.

{3} Repeat tuning procedures at £.¢ me apd 15.0 me until no furiher
increase in output can be cobtained.

r
¥

.13, FF ALIGEMENT BANDS 16.30.

(5]

(a) Connect signal generator and VIVM as in step 5.3.5.(2

nal generator

(b} Set bandswitch to band 16. Set dial to
es marked

i, et
to zero veat with BFO at 16.0 me. Turn BFO off'. Adjust tuning
16 (in L1056, 1109 and L113) for a meximum Indicaticn.

24
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{c) Set handswitch to band 30. Set dial to 30.0 me. Set signal generator to
zere beat with BFO at 30.0 me. rn BFO off. Adjust trimmer capacitors Cl2hk, C132
and ANT TRIM for a meximum indication.

(d) Repeat tuning procedures at 16.0 and 30.0 me until no further increase In
ocutput can be obtesined,

5.3.1k. RF ALTGHMENT RAND 1.

(2} Commect signal generator and VIVM as in step 5.3.9.(a).

{v} Set bandswitch to band 1. Set dial to 0.6 me. Set generator 4o zero beat
with BFO at 0.6 me. Turn BFO &fFf. Adjust core in L11L so that it is in approximately
the same pOSLtlon in the inductor as the cores in L1156 and L118. Adjust cores
marked 0.6 {in 1101l and 1110) for z meximum indication. Adjust trimmer capacitor
merked 0.6 {Cl40) for a maximum indication.

NOTE

3

WO PLAXS MAY BE FOURD WHEN TUNING C140. USE THE PEAK THAT
EQUIRES THE HIGHER VALUE OF CAPACITANCE. Refer to ClB0 in
igure S5-1.

-y ’:Tj -

e} Set dial to 1.4 me. Set signal generator to zero beat with BFO at 1.4 me.
Turn BRO of £, Tune trimmers marked 1.4 (C102 and C119) for a meximum indication.
t core marked 1.4 {ir L115) for = maximum indication.

{d) Repeat tuning procedures at 0.6 and 1.4 me until no further increase in
cutput can be obtained.

5.3.15. VPO ALIGNMENT.

{a) CENERAL. - During manufacture of the VFO the frequency-determing elements
are hermetically sealed within the outer cylindrical cover while they are being
held at & high temperature. This drives cut practically all moisture and creates
a partial vacuum within the sealed compartment. Because of the method of
fabrication and the efficiency of design, it iz guite unlikely that the VFO will
becoms misaligned through normal use or treatment. However, it it doeg become
sufficiently misaligned, as indicated by the procedure ouullned in parasgraph 5.3.5,
{ﬁ)‘B), it must be returned to the factory for permanent alignment. Because alignment
involves breaking of the hermetic seal by removal of a smwell plug, the
:uture "Lab1$lﬁj of the VFO will be seriously impaired if conditions under which it
tured are not duplicated during alignment. Therefore, 1t is possible to
1y temporarily without sending it back to the factory. If the VFQ
: ck to the factory refer to paragraph 5.4, for instructions on
is temporary aligmment can be performed by & qualified and properly

= rice *ecrnmalar, but should be attempted only in case of emergency. All
comp\-f:* not contained within the sealed cover can be maintained in the fieid.

WARKING

UNDER ANY CIRCUMSTANCES, ATTEMPT TC EEMOVE TEE OUTEKR
PICAL COVER. THIS NOT CONLY BREAKS THE EERMETIC BEAL
EYPOSES THE FREGUENCY CORRECTOR MECHANISM AND THE CARE.
7 COMPEMSATED ﬁﬁL“U"ﬂ Y-IETERMINING ELEMENTS.

5ol
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(b} FPROCEDURE.

(1) Before aligning the VFD be sure that the BFO is set at 500 ke as
in paragraph 5.3.6., that the 500-kc i-f chamnel is aligned and that the 10C-kc
oscillator is turned off.

(2} Use a signal generator having an output of 1.5 mc with better
than +25 kc accuracy.

(3) Loosen set screws in the flexible VFO coupler, and slide the coupler
Imbs apart. Remove the receiver's front panel and the VFO mounting screvs.
Pull out the VFO and carefully sllow it to hang on the connecting wires. Mount
a small circular dial on the VFO shaft. This dial must have a linear scale
from O to 100 completely arournd its periphery. Affix a small wire for use as a
pointer on one of the VFO mounting screws. One division of the dial will egual
one kilocycle,

(4} Turn the receiver ON and short the antenna terminal to chassis.
Because none of the receiver's variable tuned ¢ircuits are used in this
procedure, leave the receiver dials at whatever frequency they happen to be on
when the receiver is turned on.

(5) Couple the 1.5 me output from the signal generator to pin 1 of V106.

(6) Find the low frequency endpoint (2.0 me) of the VFO by turning
the VPO ghaft clockwise to the last zero beat obtainsble in that direction.

CAUTICH

DO NOT FORCE THE VPO SHAFT BY ATTEMPTING TO TURN IT
FURTHER WHEN IT REACHES THE STOP AT EITHER END OF THE
RANGE,

{7} The VFO setting is now within 20 ke of 2.0 me and must be adjusted
more accurately as follows. Uncouple signal generater from pin 1 of V106,
Connect a clip lead from the 100 ke oscilliator at CL73 to pin 1 of Vi06. Turn
100-kc gseillator on. Carefully rotate VFO shaft to the nesrest zero beat.

VFC setting is now exactly 2.0 me. Place VFO dial pointer at zero, being
careful to retain the zero beat setting.

{8) Rotate the VFQ shaft exactly 10 turns in a counterclockwise
directlon, counting exact turns with VFO shaft disl. Find zero beatl oy
turning the VPO shaft a few divisions toward either side of the 10.turn mark.

(3} If zero beat cccours on either side of the 10.turn mark, note the
magnitude and direction of the error by counting divisions between zero and the
pointer. Multiply this number of error divisions bty 1.5.

o
j4
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{10} If zero beat oceurs at less than 10 turns, rotate the VFO shaft

-counterciockwise by the mumber of divisions arrived at in step (9} (1.5 times
the error divisions).

[

11} If zero beat occurs at more than 10 turns; rotate the VFQ shaft
i

clockwise by the number of divisioRs arrived at in step (9) (1.5 times the
error divisions).

{12} Remove the hex piug from the front of the oscillator. Using the cuter
bart of the special VFO adjustment tool illustrated 4in figure 5.7, loosen the
lock mut that 13 visible when the hew plug is removed. Insert the screvariver
portion of the VPO tool intc the cuter portion., Adjust the trimmer screw by
turning the screwdriver until zerc beat ig again reached. Tighter lock nut,
being careful to retain zero beat.

high and low end (2.0 and 3.0 me} zero beat positions should now
gn tuwrns apart. IF this is not the case, repeat the above procedure
are. It will be necessary to zero the dial pointer at the initial zero
beat position each time this procedure is repeated. BRe sure to tighten the lock

+

{

after making each trinmer adjustment. Be careful not to lose the endpoints
by counting incorrectly or forgetting the count. If they are lost turn off the
100-ke oscillator and start the procedure over at step (5).

{1k}  After separating the 2.0 and 3.0 me endpoints of the VEC by exactly
10 turns, renlace the hex piug, put the VFO in the receiver and replace the
front panel. Align the receiver dials with the VFO according to the procedure

o

the r
cutlined in pavagraph 5,&0( It is not necessary to readjust the r.f znd
i-F amplifiers for small charges in the VPO adjustment,

frie
jal

(¢) EXAMPLES. - The following examples iliustrate the procedure outlined
paragravh (b},

NOTE

ATTEMPT T0O FOLLOW THESE EXAMPLES AS IRBTRUCTIONS,
PURELY EYPOTHETICAL INCLUDED FOR ILLUSTRATIVE

TTT RF
ikla L o

2.0 me) of the VFO,
ountarciockwise,

gsetting., PFind zers
tes that the
e b error

the low freguency endpoint (
Rotate shaft exsetly 10 turns o
L beat note is audible at this
] v 4 divisions clockwise, This indica
ivisions less than 10 turns spart. Multiply th

arri al 6. Rotate VPQ shaft counterclockwise oy £ ai
urs at less than 10 turns., Turn Lrimmer Berew T zerc o
xaotly 10 turns clockwise to check whether the i
ne apart. If they are not, repeat procedure in paragraph ‘vl
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Again read zerc on the dial. A beat note is audible at this setiing. Find

zero beat by turning VFQ shafy by & divisions counterclockwise. This indicates .
that +the endpolints sre 5 divisions more than 10 turns apart. Multiply the 5 error
divisions by 1.5 to arrive at 7.5. Rotate VPO shaft clockwise by 7.5 divisidns
since zero beat occurs at more than 10 turns. Tarn trimmer SCrev to zerc beat.
Rotate VIO shaft exactly 10 turns clockwise to check whether the endpoints are now
exactly 1O turns apart. If they are not, repeat procedure in paragraph (o) until

they are.

5.3.16. ADJUSTMENT OF L-124. - Reach L.12k from the bottom of the chassis.
Adjust as follows:

() Turn BFO ON and tune in the spurious signal at 1250 kc.
(b)) Adjust L-124 for greatest asttenuation of the spurious signal.

5.4. COMPLETE VFO REMOVAL AND REPLACEMENT.

(a) EREMOVAL. - If the vfo has to be completely removed from the receiver
for servicing, proceed as follows:

{1} Remove the front panel and allow it to swing forward on the wires.
{see paragraph 5 6. 2. for detailed instructions on removing the front panel. )

{#} Loosen set screws on the vfo coupler. Pull coupler spert and
remove the center disc.

(3} Merk the vfo comnecting wires sc that they mey be revomnected
correctly. Unsolder the wires.

(4) Temove the three screws that hold the vfo to the gear mounting
plate, The upper right screw, as viewed from front of plate, is accessible
through 2 hole in the gear by turning the KILCCYCLE shaft to align the hele
pver the screw.

5% siide the vfo back and tip the rear downward.

o~

Pull the vFfo from the rscsiver,

v} REPLACEMENT. - To replace z vfo in the recelver, reverse the above
procedure. Replace the front panel and Knobs; reassemble the vic coupler.
Tighten set screws on the vfo end but do not tighten the sel screws on uhe
front end of the coupler. The procedure used in aligning the vio with the
receiver tuning dials is as follows:

(1) Carefully turn the oscillator shaeft in & ulOﬂﬂwlS@ directiorn until
the stop in the oscillator is reached. (DO WOT FORCE THE SHAFT BEYORD THIS STOF. )
Back off one turn.
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(2} Set the receiver dials at 1.5 me {low end of band 2).
(3) Tighten the set screws in the vfo coupler

: {h} Proceed as in paragraph 5.3.8.(c) (VFO SHAFT). The procedure
outlined in this paragraph implies correct KILOCYCLE dial readings but a full
turn (100 ko) error. However thiz procedure is applicable to correction of any
errors between the dial readings and the vfo shaft position. An example follows:

a&. Suppose in 5.3.8.{c) (1 or 2), that zero beat occcurs ai a reading
of 2.153 me rather than 2.0 {0.153 mc high). At this setting the vfo shaft
set screws are not accessible for loosening. The XKILOCYCLE dial is turned until
the screws cen be reached and at the position where the second screw is loosened,
the dial rea 1 gs are 2.0 and 22 {2.022 me). Since a correction of minus
0.152 mc was inpdicated from the zero beat dial readings, the vfo shaft is held
sﬂﬁuxﬂmﬂmmihekﬂﬁCCHEdeim&mdumﬁltm:ﬁmﬁﬂgiSQAEEmums
0.153 me or 1.86% me. This. is represented by readings of 1.8 on the MEGACYCLE dial
and 69 on the KILOCYCLE disl. One vfo coupling screw 1s now tightened without
moving the vio shaft and the shaft turned until the second screv is accessible for
tightening. The dials are then turned itc a 2.0 me reading and zero beat is heard
at or very npear this point, Fine corrections are then made by adjusting the
KILOCYCLE dial position on the shaft or moving the fidueisl line.

. DIAL BULE AND STATIC DISCHARGE BULB REPLACEMENT..

A
\.Af's

5.5.1. DIAL BULB REPLACEMENT. - The lights for the slide rule dial are mounted in
sockets which are clipped to the metal structure sbove the dial. To replace

iight vulbs, slide the eclips off the metal structure and pull out the sockets.
Presg dowrn on the bulb slightly snd turn 1t a fraction of a turn counterciockwise.
When replacing the sockets, press the wires up into the channel. To remove the
KILCCYCIE dial light, reach onder the drum of the MEGACYCLE diszl and grasp the
dial light socket; +ben pull it back far enough to replace the bulb.

S.5.2, STALIC DISCHARGE BULE. - The aztatic discharge bulb, I-104, should be
replaced if it fails to fire with spplication of 65 volts ac or 90 volts dc.
Test as fol :

{a)] Refer io figure 7-k for locaition of the bulb.

{v) Unsolder wires from the hase of the bulb.

Connect bulb in series with a 3I0K-ohm resistor o ll5wvolﬁ source and
goe tﬂat ulb fires. IFf bulb fires repimce in mounti ng. If bullb fails
replace with new bulb to insure recelver protection from high voltages on

5.6, DIAL AND BAND CHANGE GFEAP MATNTENAK

A4
i
}-..E
¥
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5.6.1. CENERAL. - The replacing and synchronizing of gears in the disl and band
change mechanism of this receiver can be a difficult job. It is recommended that
the unit be sent to the factory for servicing should any mejor repairs b@
reguired.

WARKING

IF DISASSEMBLY OF THE GEAR UNIT IS CONTEMPLATED, INSTRUCTIONS
TN PARAGRAPHS 5.6.2. and 5.6.3. MIST BE FOMLOWEB CLOSELY

GR IT WILL BE IMPOSSIBLE TC 3YNCHRONIZE THE GEARS UPON
REASSEMBLY.

5.,6,2, DISASSEMBLY OF GEAR BOX

(8} If the gear hox is to be returned to the factory for SEI‘ViCiI}g
y >
pI‘OCE’:Ed as follows:

{1) 8Set the receiver on its back. Remove the following knobs:
SELECTIVITY, PHASING, BFO PITCH, BAND CHANGE, KILOCYCLE tuning, and ANT TRIM.
Remove the collar, tension wasne* and flat washer from the KILOCYCIE shaft.
Remove the screws that fasten the front panel to the chassis. Lift the panel
off and casrefully allow it to hang to one side on the cable wires.

{2} Remove the right-hand end bracket from the chassis.

=

s

{3) Loosen set screws in the follewing couplers: VFQ, r-f slug rack
and i.f slug rack shafts, all accessible from the top of the recelver, and two
band change shafts, accessible from the botton.

{L} Remove the VFO mounting screws and the gear box mounting screws,
Lif+t the gesar box from the receiver.

(b} If repairs are to be made in the field the gear box may either bhe
removed from the recelver or left in, depending on the extent of repairs.
If the box iz to be removed, turn the MEGACYCIE knob to its clockwise stop and
the EILOCYCIE knob to ite counterclockwise stop, and follew the instructlons
in paragraph 5.6.2.(a); then proceed according to the following steps.
If the box is to be left in the receiver, perform steps (1) and (2) under
pvaragraph 5.5.2.(a); then proceed according tc the following steps. Refer
to figures 4-2 and 5.4 for location of gears and shafts.

(1) Turn sheft ¢ (BAND CHANGE) clockwise to the stop below band 1.
Turn shaft A counterclockwise to the stop.

(2} Scribe a mark across the 85.tooth spider gear that carri
rlanetary gears, and across the 90.tcoth stop-pin gear, using the top of the
Pront gear panel as a guide.

) Scribe a radisl mark, precisely under the Geneva wheel detent, on

.
the lhl-tooth gear that has two stop pins attached.



R

51J-4 COMMUNICATIONS RECE

fection 5
Maintenance

" d A0 HLGE Rl SZHTUCHAAY
3 }U i u_{n.n S

RIS ATON IS
A A ELA LGS GL 343
“GNlE Gley SV FOsLATHE

40 HOLLYI0T 3EL
HETH uY 3T M
L QALYI0T THY SLiv

adn

L DN b 4

£00_0u1E 405

i
BT L5 ma: DI R S R e T ) I L R RO L
T3 a800 ST TEET BYID % LAVEs TS Leus voa [ 1 ¥
R BRTLVE T - AGEY BOH | 10D S th F0Ge |
CETE-8 FEEVHAHY BV I0-13NV I BEIRIS T 00 6a0s vos |
SUVHS Og BIHEVR REEY INTHaE IRILIG [ M0 Gelt wos
THVHE Ty TR TSGR 100 Pres v ;
AP T W ELERT) Lok R IR 1 O THIoE FOE Y LAVES YUY ISR IAET YT

) and Bandswitch Gear Box

2
L

1Jwk D

Sl

lgure

F

~i—jer e ] b af ol € )

T
T

] 4
mL IR !
REELLD S&auw >mn< ER ¥

SRV I LSl CEAETOEL T

i wATH T T AEETIVRES Fr L

Vid 87 - T fele it

FRLTRET RV TAREY LAY UBOE $OG1 1

-20



LTk COMMITRICATIONS RECEIVER ection 5
Maintenance

ireumference of the Geneva wheel as a guide, scribe

si e ¢l
a mark on the 85.tocth gear that drives the Geneva wheel,

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

(6) Rewmove pin from hub of large dial cord pulley.
{73 Remove large dial cord pulley and gear.

{8} Remove small dial cord pulley.

{9} FRemove retaining ring from shaft T {shown as shaft 2 in the front
risw of gear plate in figure 5-4).

{10} Using a pair of right angle TRUARC pliers or two beut (right
{11} Measure and record the length of loading spring using & pair of

{123 Remove four mounting screws from front gear panel.

(13} Remove front gear panel, being very careful not to let shafts
ride up with plate. While removing this panel, do not allow gears to ummesh
oy rotate.

{1h} Keep shim washers with respective gears or shafts.

{15} Refore moving or disengaging any gears other than the 90-%footh
gear on shaft F, scribe a line through detent spring, 48-tooth detent gear, and

resr gear panel, and another line through the 52.tocth gear on shaft E and rear
gear panel.

(163 Mark all gears being removed in such a mapner that they may be
identified later for reassembly,

I...,.J

If the overtravel coupler is removed, note that the disc and

{17

5
gear are detented., Do not lose detent ball.

If any paris that have been scribed are
to be rm“WaﬂﬂdA e gure to L= : ¥ actly the same marnesr before
placing them in the egulpment. If the loading cord is to be replaced, Form

a small loop at one end of each of the two pleces to provide anchore for th
spring. Tush free ends of the cords through the proper pulley-holes. ﬁnot t&e
Tree ends after allowing for five inch lengths of cord between the loops and
knots. Coat the knots with Duco cement.

2B
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5.6.3, REASSEMELY OF GEAR BOX. - The following procedure assumes that all gears
“have been removed, that all repairs have been made, and that the gear and shaft
assemblies have been reassembled after repairs were made.

{(a} Use AN.G.25 grease on &ll bearin ng surfaces during sssembly.

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

. (¢} Replace a LB.tooth gear and shaft X assembly and shim washers, item
e Aeplaﬂe retaining ring.

{d@) Replace 52-tooth gear and shaft ¥ sgsembly and washer, item G. ILine up
scribe marks on gear and rear panel. Replace retaining ring.

(e) Replace 48-tooth detent gear, shaft ¢, detent, and 16.tooth gear
a&ssembly. Line up marks on rear panel, 48.tooth gear, and detent spring.

(f) Replzce 85.-tooth spider gear, 45-tooth, and 25-tooth plenetary gear
assembly, and shim washer, item AP, on shaft C. Do not move other gears already lined
up with the scribe marks.

(g) Replsce hb-tooth gear, shaft B, 2h-tooth gear assembly, and washers, items
Cand D as follows:

Wind the loading cord sbout 1-1/2 turns clockwise on the pulley that is attached
te the 52-tooth gear on shaft E. Do not move gears while doing this. Hook spring
onto both halves of the lozding cord. Inmsert shaft B into hole on rear pl ate, hut
do not yet engage the 4B-tooth gear with the detent gear., While holding the 52
tooth gear and shaft E assembly, and the detent gear at their respective scribe
marks, rotate shaft B counterclockwise until loading spring stretches to the tength
measured before disassembly. Engage L8.tooth gesr with detent gear while mainteining
tension on the Icading spring.

(h} Replace the 72-tooth gear and 50-itooth sun gear assembly and shim washe
item W, while holding 85-tooth spider gear so that the scribe mark on it is
horizontal (pasrallel with the top and bottom edges of the gear panels;. Keep all
cther gears set at the scribe marks.

(%‘ Reassemble overtravel dise with

the dhk.tooth overtravel gear. Detent
the tWwo together with detent ball. Use AN-G.25

greasze to hold ball in nlace,

{3) Replace overtravel assembly, lining up mark on overitravel gear with notch
on Geneve detent spring.

{k) Replace 85~tooth gear, shaft G G, and lh-tooth gear assembly, iining up
arcuate scribe mark with circumference of overtravel gear. (Thls mark will later
line up with the (eneva wheel, but at present 1%t is conceniric wiih the overtravel
gear. Make sure that alignment described in step (h) is maintained.
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(1) Replace Qeneva wheel and 33-tooth gear assembly and shim washer, item
L. Be sure Geneva drive pin iz engaged with slot in the Geneva wheel while the
Cenmeva wheel detent is engaged, snd that the arcuste scribe mark on the 85.tooth
drive gear-tooth drive gear lines up with the circumference of the feneva wheel.

{mj} Replace G9-tooth gear and shaft T assembly, and washer, item G.
Positiorn 1s not eritical.

(n) Lay the 90-tooth stop-pin gear in position with the seribe mark
horizontal across the top, and collinear with scribe mark on the 85-tooth .

epider gear (parallel +to the top and bottom edges of the gear panels).

(0} TReplace front geasr panel as follows: Wnile sliding the panel into
position, slide the 90C.tooth stop-pin gear on its shaft which is attached
to the frent panel, being careful to keep scribe mark 1lined up with the mark
on the 85-tooth spider gear. Also keep arcuate mark on the 85.tcoth Geneva
drive gesr lined up with the circumference of the CGeneva wheel. ¥Further, keep
the mark on the lhl.tooth overtravel coupier gear lined up with notch in the

Geneva wheel detent. Replace screws in front gear panel.

Lo

{p) Check operation of the BAND CHANGE gear. IFf the gear box has been
removed from the receiver, make the check while holding the gear box in s
horizental plens with the front gear panel facing down, so that the §0-tooth
3top-pin gear will not fall off during the check. If the gear box has not been
removed from the receiver, replace the retaining ring on the 90-tocth stop-pin

ear shal't before making the check. Then, in either case, proceed as follows:

{1} shaft G should now be egainst thg clockwise stop, and should detent

turned counterclockwise approximately 457. The ball on shaft C will now’
haft G every 1800,

(2} When shaft G is turned counterclockwise 7_1/2 revolutions, or

15 detent positions from the first detent position, the pin in the 1hk.tooth
gear or shaft H (figure 5.4}, and the radial pir on the overtravel disc rotate
clockwise until the radial pin Just touches or is about to touch the pin in the
Tear gear panel. Further rotation of shaft ¢ causes the pin in the gear to

e the radial pin that was stopped by the pin in the rear gear panel, Thus
overtravel coupler cutpub shaft, which drives r.f switches 8101 through
figure L.2), rotates 300° for the first 16 detent positions of shaft O
a2t chat setting for further counterclockwise rotation of shaft G.

(2) Shaft G should rotete b more detent positions or 7 revolutions

ixteenth detent position, and should hit the counterclockwise 5top
approximately h5© past the thirtieth detent position. If the atop pilng
intersect before this, adjust thenm by changing phase relations of the gears at
end 3, shown in figure 5-L. Befcre decilding to charge the relative
) . N ;

these gears, double check the condit steps {1), {2) and
uctio in paragraphs 5.6.2. and re fcllowed precisely,
the BAND CHANGE gear train should n conditions set forth
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The Geneva wheel should turn cne noteh when shaft ¢ turns counterclockwise
4uwbe“ea to an odd.numbered detent position. (Count uhe Tirst detent

the clockwise stop as mumber 1.) Thus shaft T should rotate through
ar 2809, for 30 detent positions, or 14.1/2 turns, of shaft G. The
ion of shaft I should correspond to detent positions 1 and 2
e gecond shaft I positions should correspond to detent pesiticns
£t G, and so on through to the thirtieth detedt position of shaft G.

(q} After accomplishing proper operation of the BAND CHANGE gear train,
ce the retalining ring on the 90-tooth stop-pin gear shaft.

(r} Replace large dial cord pulley and gear assembly as follows: Turn shaft
A to counterclockvise stop. Make sure that the 52-tcoth gear on shaft B and the
L8.tooth detent gear on sheft ¢ are still set at their respective scribe marks.
Place pulley and gear assembly far enough on shaft B to engsge the rear section of
the split gear with the 15-tooth gear on shaft A. Be sure the groove.pin holes
on shaft and hub are lined up and <hat the pulley slot is within 45° of the position
shown in flgure 5.4. Rotate front section of spllt gear so that springs stretch
to 3/b4 inches. Engage front section with 15-tooth gear on shaft A. Replace groove
pin and tighten set screw.

{8} Check operation of loading cord by turning shaft A clockwise. Be sure
that the loading spring travels from the drum on shaft E to the same relative
position at the drum on shaft B when shaft A hits the clockwise stop. The loazding
spring should not touch either drum at either end of its travel.

{t) Replace small dial cord pulley. Line up with scribe merk and tighten set
serew,

(u) Rotate shaft A to its counterclockwise stop, and shaft G to 1ts
clockvwise stoup; then replace the gear box in the receiver. Reconnect couplers;
then replace dial cords, front panel and right-hand end bracket. Replace flat
washer, tension washﬁ% angd collar cn KILOCYCLE shaft. Push collar sgeinst tension
washer until tension washer is almost flat: then tighten collar set screws.
Heplace kneobs.

7. DBF TUNER ASSEMBLY MATINTENANCE.

5.7.1. GENER ~ The r.f tuner assembly will reqguire very little maintenance
Howaver, suo@?d 1%t be taken apart for any reason, the following information W"L}
indlcate the correct positions of the cams.

F CAMS. - The front plate of the slug rack assembly contalns
oi@c asg indLCatﬁQ in figure 5-5. If the cams are correctly
tips of the front cams will be directly opposite these holes,
rror o accurately inspect the position of the cam tips in relaticn
to the alignment holez., I a dentel mirrer is not available, check positions
and cperation of the cams in the following manner.




51F.4 COMMUNICATIONS RECEIVER Section 5
Maintenance

(8) Turn BAND CHANGE knob to band 30, Turn KILOCYCLE knob clockwise to
stop.

(b} Viewing the right-hand slug-moving cam from the front, the slug table
cam rider should be approximately l/¢6 inches 1o the right of the cam tip. The
cam rider should descend this same right.hand edge when step (c¢) is performed.

{c) Turn BAND CHANCE knob to band 16. Turn KILOCYCLE knob counterclockwise
to stop. The cam rider should still be on the same side of the cam as in step
{b}, and not bottomed in the low spot of the cam.

{d) Turn BAND CHANGE knob to band 15, Turn KTLOCYOLE knob clockwise to
stop.

{e) Vlew1ng the center cam from the front, the cam rider should be
approximately 1/3d inches to the ileft of the cam tip. The cam rider should
descend this same left-hand edge when step () is performed.

(f) Turn BAND CHANGE knob to band 8. Turn XILOCYCLE knob counter-
clockwise to stop. The cam rider should still be on the same side of the 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 clockwise

{nh} Viewing the left-hand cam from the front, the cam rider should
be approximately 1/33 inches to the right of the cam tip. The cem rider should
descend this same right-hand edge when step (i) is performed.

{1} Turn BAND CHAWGE knob to band L. Turn XKILOCYCLE knob cournter-
clockwise to stop. The cam rider should still be on the same side of the cam
as in step (h) and not bottomed in the low spot of the cam.

{3) Before putting the receiver into operation sgein, investigate the
electrical alignment of the stages affected by any repair operations, and check
the synchrordzation of the slug rack with the BAND CHANGE mechanism.

5.8. DIAL CORDS.

5.8.1. MEGACYCLE POINTER CORL. - Refer to figure 5-6. Remove the front panel
sccording to directions in paragraph 5.6.2.(a). If the cord is ic be replaced,
use 36-5/8 inches of Collins number 432 100% Q0 nylon-covered cord,

(a) ‘Turn KILOCYCLE shaft counterciockwise to aton.

(b} Tie a loop in the cord. Loop the cord over the tab at point ¥ in
figure 5.6,

(¢) Wind cord shout one.half turn clockwise on pulley 4, continue to
pulley B, pointer, pulley €, and back to pulley A.
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s}

Figure 5-6. 51F.h Dial Cord Arrangement

(d} Wind cord sbout 1-1/2 turns clockwise around pulley A. Fasten cord
to the spring on pulley A with spring at full tension.

{e) Replace front panel, KILOCYCLE shaft flat washer, tension washer and
collar, and kncbs.

5.8.2. DRUM CORD. - If the drum cord has jumped the pulleys, restring it without
removing the front panel. If the cord is brcken, remove the front panel as in
parsgraph 5.6.2. Use 27 inches of Collins 432 1009 00 nylon.covered cord for
replacement.

(a) Turn BAND CHANGE knob to band 30.

(b} Turn pulley E, figure 5.6, zbout one.half turn and hold tension of
spring.

{c} Insert cord in pulley D and krot it. Wind cord asbout three-fourths of
a turn on pulley D; extend to pulley ¥, 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) Turn BAND CHANGE kncb to band 15.

(£} ILoosen set screw in drum hiub ard tarn drum until 15.mc band is centered
in the escutchecn opening; then tighten set screw.
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TABIE 5-1
51J-4 TUBE SOCKET RESISTANCE AND VOLTAGE MEASUREMENTS
511 measursments 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

uniess ctherwise noted.

Voltage measurements taken with 115 volt a-c input, power on, no input signal, r-f

gain full on, =udio gain off, AVC on, all other switches off unless otherwise ncted.

Voltages measured with vacuum tube voltmeter, 11 megohms input resistance.

TUBE PIN RESTSTANCE VOLTAGE
VioL 1 1.1 Meg 1.2
HAKS 2 Gnd Gnd
3 Gnd Gnd
b Fil AC 6.3
5 58K +58 Band 1
+190 Bands 2 - 3
+125 Bands 4 - 30
6 ThK + 100
T Gnd Gnd
Vigz 1 2 0 Small indication on
ERE6 Bands 2 & 3
2 70 + 1.4
3 Gnd Gnd
Y Fil AC 6.3
5 L3y +180 Band 1
Small indication
Bands 2 - 3
+210 Bands 4 - 30
6 88K *h
1 330K -1.3 to 4.5
TI03 il 100K -1.3 Band 1
-2 Band 2
=0 Bands 3 - 30
2 o + 1.8
3 Gnd Gnd
h Fil AC 6.3
5 Loy + 210 Band 1
O Bands 2 -~ 30
£ 7hK + 85 Band 1
+ 70 Bands 2 - 30
T .1 ]

¥,
i
N
0
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! TURE | PIN RESISTANCE VOLTACE
V1ch 1 680K 0 Calibrate Off
EBAG <2k Calibrate On
2 Inf Calibrate OFf +60 Calibrate OFf
3 LT700 Calibrate On +7.2 Calibrate On
3 Fil AC 6.3
L Gnd Gnd
5 270K +170 Calibrate Off
+80 Calibrate On
5 150K +175 Calibrate Off
+6l falibrate On
T Inf Calibrate Off | +60 Calibrate OFf
Y700 Calibrate On | +7.2 Calivprate On
TVISE T L 100K 10 1o =30
54K5 2 8 +.,1
P33 Gnd Gnd
4 Fil AC 6.3
5 Qo +3G Bands 1 - 2
+165 Bands 3 - 12
+39 Bands 13 - 30
6 TEK +10 Bands 1 - 2@
115 Bands 3 - 12
+105 Bands 13 - 30
7 8 L1
L vioh 1 100K -2
i GRE6 2 170 +2.6
; 3 Gnd Gnd
; b il AC 6.3
: 5 Lhar + 205
j 6 73K + 82
% 7 Iy 0
I V301 1 57K -2.1
! 6BAG 2 Gnd Gnd
: 3 Gnd Grd
L Fil AC 6.3
5 29500 +162
& 23K +52.,5
7 Gnd Gnd
¥OTE: 3K7 filter used
Vv302 1 Gnd and
EBAS 2 270 +2.55
3 Ond Gnd
b Fil AC 6.3
5 29K +190
5 65K +1.00
7 270 +2.hs
NOoTRE JKC filter used.
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TUEE PIN RESISTANCE VOLTAGE
7208 1 35000 -1
EBAO 2 and. ond
3 Gnd gnd
b Fil AC 6.3
5 28500 +165
& 23500 +55
K Gnd Gnd |
V109 1 58K -1k ;
£BA6 2 30 +.03
3 Gnd Gnd
k Fil AC 6.3 ;
5 38K +175 5
6 85x +90
7 30 +.03 |
V110 1 550 -56
28T 2 550 .56
3 100K -53
4 il AC 6.3 ;
5 Fil AC 6.3 :
g 100K ? 2.4
7 100K -2.4
8 Gnd md i
G Gnd Gnd
vili 1 L8K -1k
12A0 2 TOOK -52 \
3 2600 il
L Fil AC 6.3
5 Fil AC 6.3
6 LK +195 s
7 100K 0 |
8 1000 +
G Cnd Gnd
V1ig 1 33K -.8
128X 2 33K -.8
ki 33K Limiter OFF -.8 ILimiter Off 3
1 Meg Limiter Cn . Limiter On
; “ Fil AC 3.h
5 Fil AC 6.3 :
| 6 260K 135
; 7 500K o a
i 8 3300 2.2
| G Gnd 0
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TUBE PIN RESISTANCE VOLTAGE
V113 1 NC NC
6405 2 Gnd Gnd
3 Gnd Gnd
4 il AC 6.3
5 Loy +220
6 LOK +210
7 100K -12.5
V11 1 100% -.5 BFQ OFF
£EBAG -10 BFO On
2 Gnd Gnd
3 Gnd and
IR Fil AC 6.3
5 T5K 200 BFO OffF
75K 140 BFO On
6 O BFO OFFf 0 BFOQ Off
142K BFO On 69 BFO On
T 6 0
Vil5 1 ¥o NC
SVLG 2 Loy +2ho
3 NC NC
Iy 620 AC 300
5 NC NC
6 620 AC 300
7 NC NC
8 LOK +240
V16 1 Ly +150
CAZ 2 NC NC
3 NC HC
iy CGnd Gnd
5 Ly +150
6 T8 NC
7 {6 NG

w1
H

L)
o
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Figure 5.7. 5SiJ-i YP0O Adjustment Tool



