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GUARANTEE

The equipment described herein is sold under the following guarantee!

Collins agrees to repair or replace, without charge, any equipment, partis or accessorips whkich
are defective as to design, workmanship or material, and whick are returned to Collins at its fac~
tory is Cedar Rapids, JTowa, transportation prepaid, provided that the foregoisg shall aot be applic-
able to.

fal Eguipment or accessories as to which motice of the claimed de-
fect is anot giver Collins withia one year from date of delivery;

{b) Equipmert and accessories manufadtured by others than Collins,
tubes and batterjes, all of which are subject only to such ad-
justment as Collias may obtlaiz from supplier thereof;

{c} Equipment or accessories which shall fail to operate im a normal
or proper manner dae to exposure to eXxcessive moisture in the at-
mospkere or otherwise after delivery, any such failure not beicg
deemed a defect within the meaning of the foregoing provisions,

Collims further guarantees that any radio transmitter described hereinm will deliver fuli radio
frequency power outpul at the antenpa lead when connected to a suitable load, but such guarantee
skall not be construed as a guarantee of asy definite coverage or raage of said apparatus,

The guarantee of these paragrapbs is void if e¢quipment is altered or repaired by others thas
Collins,

Notice of any claimed defect must be given to Collisas prior to retura of any item., Such notice
must give full information as to nature of defect and idemtification {including part number if pos-
sible} of part comsidered defective. Upon receipt of such motice, Collins will promptly advise re-
specting return of equipmeat., Failure to secure our advice prior to thke forwardiag of goods for re-
turn may cause unnecessary delay in the kandling of such merchandise.

No other warranties, expressed or implied, shall be applicable tc said eguipment, and the fore-
going shall constitute the Buyer's scle right and remedy uader the agreements ia this paragraph cen-
tained, In no event shall Collims have any liability for conmsequential damages, or for loss, damage
or expense directly or indirectly arising from the use of the products, or any irability to use them
either separately or in combination with other equipment or materials, or from any cause.

HOW TO ORDER REPLACEMENT PARTS

¥When ordering replacement parts, 7you should direct your order as indicated below and furpnish
the following information insofar as applicable:

Address: Collins Radio Company
Sales Service Depariment
Cedar Rapids, lowa

Information Needed:

tAl  Quasntity required

(B} Part number of item

(C} Item number f{obtain from Parts List or Schematic Diagram)
(D] Type number of umit

(B} - Serial number of unit

[F1  Serial number of equipment

HOW TO RETURN MATER{AL OR EQUIPMENT

If, for any reason, you should wish to return material or equipment, whether under the guwaran-
tee or otherwise, you should notify us, giving full particulars including the details listed below,
insofar as applicable. Upon receipt of such notice, Lollias will promptliy advise you respecting the
retura, Failure to secure ounr advice prior tothe forwarding of the goods or failure to provide full
particulars may cause unnecessary delay is bandling of your returned merchandise.

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

Information Needed:

th} Date of delivery of equipment

(B) Date placed in service

{C) Number of hours in service

{D}  Part number of item

(E} Item anumber {obtain from Parts List or Schematic Diagram)

(P} Type mumber of unmit from which part is removed
{(G] Serial number of usit

(#) Serial number of the complete equipment

{1} Nature of failure

(J}  Cause of failure

(X) Remarks
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SECTION 1

GENERAL DESCRIFPTION

L1.l. GCENERAL,

1.1.1. PURPOSE (OF BOOK. - This instruction book has been prepared to assist in
the installation, operation and maintenance of the Collins Model 51J Radio Com-
munications Receiver.

l.1.2. PURPOSE OF EQUIPMENT. - The Mcdel 51J Receiver is designed for communi—‘
cation applications where stabllity and dial accuracy of the highest order are o

prime requisites. Under normal operating conditions, the receiver tunes tne rang
of 0.5 to 30.5 me with a total setting error and drift of less than 1 ke at any
frequency within its range. The receiver is designed for amplitude-modulated and
continucus wave reception, although its accuracy and stability make it suitable
for many applications where it is desired to receive or set definite frequencies
without searching or meking frequent adjustments.

LU

1.1.3. DESCRIPTION,

(a) MECHANICAL. - The 51J receiver is available in two styles. One is a
ranel and shelf assewmbly sultable for mecunting in a standard rack cabinet. Over-
all panel dimensions are: width, 19 inches; height, 10-1/2 inches, and depth be-
hind panel, 13 inches. A dust cover that fits over the top of the chassis is re-
movable from the rear. The other assembly is in a cabinet suitable for table-
mounting. OQutside cabinet dimensiocns are: width, 21~l/8 inches, height, 12-1/&
inches, and depth, 13—7/8 inches. Available on special order is a speaker that
matcnes this cabinet. The speaker's dimensicns are: width, 13 inches; height,
1) inches; depth, 7 inches. The spesker, the cabinet of the table-mounting as-
sembly, and the front panel of the rack-mounting receiver are finished in S5t.
James Gray wrinkle.

The foliowling controls are located on the front panel:

R-F CAIN CRYSTAL FILTER SELECTIVITY
AUDIO GAIN CRYSTAL FILTSR PHASING

BFO ON-CFF OFF -ON-STANDBY

CALIBRATE ON-OFF ' MEGACYCLE TUNING (BAND SWITCH)
BFO PITCH KILOCYCLE TUNING

AVC ON-OFF _ ZERQ ADJ

LIMITER OUT-IN METER OQUTPUT-INPUT

CAL {100 KC ADJUSTMENTS)

The Tuning range .5 to 30.5 me is divided into 30 one-megacycle bands
that are selected by the band switch knob and indicated by a slide rule dial

NOTE

_ fing range consid

o nsidered 1o b
G ke, Llower frequencies opproach the r:

ceiver's 500-ke IF fre
: quency, resulting in fimi
operation with redyced ;;rfor ing inlimited

Low end of operq

mance,

I



Section L General Description

intervals. The main tuning
10 turns of a 100 division

> receiver’'s frequency stabllity
ion even at the highest fre-

fron%t panel with the k-ohm speaker
In addition %o the speaker

A headpﬁone Jack is provi
output disconnented whern the headphone .
SG-chm gudio output, a 300 -ohm

m1n&ia. input, and terminals for stand-
Dy cpera provided on the rear of the chassis. A spare terminal is pro-
vided o w other funcbions to be brought out as required for special appli-

O
~ations. A beavy duty a-c power cord extends from the rear of the chassis.

{3, ELECTRICAL. - When advantageous, the Model 51J Communications re-
ceiver uses =zingle, double or triple conversion in tuning the entire freguency
spectrum of .5 to 30.5 me. Sixteen tubes, three of which are dual, are employed
in the receiver. With the exception of the rectifier tube and the varisble fre-
quency osclllator tube, all are of %the ministure type. The tuning range of the

510 Pecclver -0 to 30.5 me is divided into W one-megacycle bands by a system
T switches ard coils winlch form the r-f amplifier and first mixer circuits.
Band changing consists of moving powdered iron “slugs" into the coils in one
megacycle steps until inductance limits of the coils are reached, then changing
colle and repeating. Injection voltage for the first mixer is obtained from +he
undamental or harmonic output of an osc'llator, the freguency cf which is con-
trolled by one of ten guartz crystals selected by the MEGACYOLE band switch. The
main tuning control ig a vernier dial calibrated in 100 one-kiloeyele divisions.
This rcontrol operates through a differential mechanism to move the band change
"siugs" in the coils enough, to cover the range between the one -nmegacycle band
change steps. Thus the Band Switch selects coils and crystals and also roughly
positicons the tuning slugs. At the same *time one of the two ranges (1.5 to 2.5
mc or 2.5 to 3.5 me} of the variable i-f chanrel is selected and tuned along

= - o

with the r-f coils.

it

Q

The crystal frequencies for first mixer injection are sc chosen
that the freguency produced by the first mixer will always fall in the 1.5 to
2.5 me or 2.5 o 2.5 me range of +the variable i-f channel.

Bxceptions to the operation just deseribed are bands 1, 2, and 2.

Band 1 (5. to 1.5 mc) uses an intermediste mixer between the first mixer and
the variable i-T coils. This mixer accepts frequencies in the range 10.5 to
13,5 me from the first mixer. A 12.mc signal developed by the crystal con-
trolled coscillator is applied to the first mixer to determine thesze frequencies.
The crystal controlled oscillator also applies an 8-mc voltage to the inter-

noy mixer to produce a signal within the range of the i-f am-

1 *“qeq the 2.5 %o 3.5 me. Bands 2 and 3, which cover 1.5 to

%6 3.5 me respectively, are identical in span to each band of
frequency i-f colls and thus feed through to the second mixer
zing *he Tirst mixer.




General Descripticn & Section 1

the variable i-7 and the second mixer are the crystal

slicwing
ee stage Tixed intermediate frequency amplifier. Conversion to
i of 500 ke is accomplished by injecting a 2 to 3 me signai from
i 7 T csciliator to produce a difference of 500 ke from the frequency
exigting in elther band of the variable i-f amplifier. Tuning of the TCE-T
cgellliator is done by the "kiloeyele” tuning control in step with all other cir-
cuits.

Stabili

ty of the TOE~7 osciilator is assured by temperature com-
pensated components ope

T
rating in a sealed and moisture-proof housing.

Separatle rectiflers are used tc produce the audio and sutomatic
volume control voltages. D-c amplification of the automatic volume control vol-
tage 1s provided to obtain essentially uniform input to the detector. Audioc
power output Is neld within 10 db over signal input voltage ranges of five micro-
volts %o one volit at the antenna terminals. A series type nolse limiter clips
the modulation at 50 to 85 percent. This allows good reception in the presence
of strong noise pulses.

l.2. VACUUM TUBE TABLE.

The following table lists tubes employed in the c¢ircults just described.
The tubes are listed in numerical order according to the circuits symbol desig-
nations.

SYMBOL TUBE
DESIGRATION TYPE FUNCTION
V-101 HAKS Radico frequency amplifier
V-102 6RES First mixer
V-103 EBE6 Broadcast mixer
V-104 6BAG Calibration osecillator
V105 EBAG High freguency crystal oscillator
V-106 EBES Second mixer
V107 £BAS First 500 ke i-f amplifier
V-108 EBAS Second 500 ke i-f amplifier
V109 EBAG Third 500 ke i-f amplifier
V-1l 12AX7 Detector and AVC rectifier
V-111 12AX7 AVC amplifier
v-11ig2 128K Noise limiter and first audic amplifier
V~-113 6AQ5 Audio power amplifier
V-1lk EBAG Beat frequency oscillator
v-1i3% 5Va Power rectifier
V001 6sJ7 Variable frequency oscillator



Section 1 General Description

FEEQUENCY RANGE: 500 zc to 20.5 me.

TYFE OF RECEPTION: MCW, CW or voice.

CALIBRATICHN: Direct reading in megacyclés and kilocycles.
TUNING . tralght line frequency with uniform bandoprmad

FREQUENCY STABILITY: Overall stability within 2 ke at any freguency within the
cperating range. .

TEMFERATURE BANGE: -20°C o +60°C.
SENSITIVITY: 3 microvelts gives 500 M.W. with 6 db s/n.

ELECTIVITY: Approximately 3 ko at © db down and 14 ke at 60 db down {total
band w1d*n) Wltn crystal filter in operation, at 6 db down, the
bandwidth is 0.2 kc, and at 60 &b down it is k4.ke.

SPURIOUS FREGQUENCY RESPONSE: Down at least 50 db.

AUTOMATIC VCLUME CONTRCL: Less than 6 db increase in audio power output with
an increase in r-f signal from 5 to 100,000 /uv.

§ METER: Meter calibrated in 20, L0, 60, 80, 100 &b signal level and 10 tc +0
db audio level {6mw reference).

NOIBE LIMITER: BSeries type ahead of the first audio stage, effective in cw.
AUDIC POWER CQUTPUT: 2-1/2 watts at 1000 cps with distortion less than 10%.
AULIQ FREQUENCY RESFONSE: (Overall): Within 6 db from 200 cps to 2500 cps -
CUTPUT IMPEDANCE: L4 and 500 onms impedance.

R.F. INPUT IMFEDANCE: Balanced or unbalanced, 300 ohms (+ 100 ohms) resistive.

POWER REQUIREMENTS: 85 watts at 115 volts 45/70 cps. Same power demand when
connected for 230 volt 45/70 cps cperation.

DIMENSIONS: ©Panel - 10-1/2" nigh, 19" wide, notched for standard rack mount-
ing. Metal Cabinet - 21- 1/8” wide, lB—W/M” nigh, 13—7/8” deep.

L 2

Speaker in metal cabinet - 13" wide, 11" high, 7" deep.

WEIGHTS: Receiver - 35 pounds, cabinet 20 pounds.
Speaker - 9 pounds.
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SECTION 2
INSTALLATION
2.1. UNPACKING.
2.1.1. PROCEDURE. - The model 51J receiving equipment is packed in a number of

heavy cartcns. Refer to the packing slip for a list of all equipment supplied
on the order. Open cartons carefully to avoid damage to the units within. Re-
move the packing material and carefully 1ift the units out of bthe cartons.
Search all of the packing material for small parcels. Extra pilot light bulbs
and fuses are supplied witn each equipment. Inspect each unit for loose screws
and bolts. Be certain all controls such as switches, dials, etc. work properly.
A1l claims for damage should be filed promptly with the transportatlon company.
If a claim is to be filled, the original packing case and material must be pre-
served.

2.2, INSTALLATTON.

2.2.1. GENERAL, - The receiver is intended primarily for rack mounting. Refer
to figure 2-1 for outline and mounting dimensions. The front panel is slotted
for mounting at lwl/g, 3-3/&, 6*3/h, and 9 inches from the bottom. The panel
height is 10—1/2 inches; the panel width is 19 inches for rack mounting.

The cabinet in a table-mounted installation measures 21—1/8 inches wide.
lE—l/M inches high and 13-7/8 inches deep. Rubber mounting feet are provided
on the receiver cabinet and the speaker cabinet. The speaker cabinet is 13
inches wide, 11 inches high, and 7 inches deep.

When choosing a position for the receilver give consideration to conven-
ience of power, antenna, and ground connections, to the placement of cables, and
to convenience in servicing the equipment.

2.2 2, ANTENNA AND GROUND CONNECTIONS. - Viewlng the receiver from the rear, the
antenna and ground connector strip is at the left hand edge of the chassis. Ter-
minals on this strip are marked "G", "1, and "2". A good ground should be con-
nected to "GY for each installation. If a doublet antenna or any antenna having
a balanced transmission line is used, the transmission line should be connected
to terminals "1 and "2". The impedance of the transmission line shculd be 3CC
ohms. If an unbalanced line is used, the hot side should be comnected to ter-
minal "2" and the cold side to terminal "1 and a jumper placed between termin-
als "G" and "1". Likewise, if a single wire antenna is employed, terminals "G"
and "1" should be jumpered and theantenns placed on terminal "2". When the re-
ceiver is to be operated in the vicinity of a powerful transmitter, adequate
means for protecting the receiver's input circuit should be provided. An antenna
shorting relay, connected so that the antenna is removed frow the receiver input




2.2.3. SPEAKER CONNECTICNS. -~ Viewing the receiver from the rear, the speaker
terminal strip is at the right hand edge of the chassis. The terminal marked "G"
is at greound potential and is the common auwd termination. The terminal markad
"L is intended for exciting the speaker voice coil, and the terminal marked "S00"
can be used to feed an audio iine. When headphones are plugged into the head-
phone jack on the front panel, the U-ohm cutput is disconnected, thereby silencing
the spesker but not the line.

ot
8]

{3t
D

1

2.2.4. REMOTE STANDBY CONNECTIONS. - The center terminal strip at the rear of the
chassis is used when remcte operation of the receiver standby is desired. The
terminals marked "1" and "2" are connected in parallel with the standby contacts
on the ON-OFF switch 8-113. In operatiocn, these terminals are usually connected
to a set of normally closed contacts on the carrier contrecl relay of a trans-
mitter to provide receiver silencing during signal transmizsion. Terminal 2"

is at full B+ potential; terminal "1" is connected to the rotor of the standby
section of switch S5-113, and terminal "3" is a spare.

2.2.5. POWER CONNECTION. - The power connection is made by means of a 6-foot
permanentliy~attached, rubber-covered cord equipped with & standard a-c plug.

LT 230v operation is desired, the power “ransformer should be reconnected as in-
dicated in figure 7-3.

2.2.6. HEADPEONES, - Headphone connecticns are made by means of a panel jack and
a standard l/k inch diameter plug. Although 500-ohm headphones work best, any
higher Impedance phone will serve quite sa%isfactoriiyo

2.2.7. TUBES. - Before turning on the eguipment for the first time inspect the
tubes. Gee that they are in their correct position and are firmly seated in
their respective sockets.

2.2,8. TFUSE. - The fuse is located on the chassis and can be removed for in-
spzetion by turning the cap of the fuse post to the left and pulling straight
up until the cap and fuse come free. This fuse should have a rating of one
ampers,

N
i
0]
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Adjustment and Operation Secticn 3

SECTION 3

ADJUSTMENT AND OFERATION

3.1. ADJUSTMENT,

3.1.1. GENERAL. - Other than zercing toe "8" meter, nc pre-operational adjust-
ments are necessary. Should the "8" meter require zeroing, turn the receiver

ON, BFO CFF, AVC ON, and the 100 KC CRYSTAL OFF; then turn the RF GAIN fully
clockwise. Short the antenna terminalsg; then turn the meter zeroing control
until the "8" meter reads zero. Refer to figurs 5-1 for location of this control.

3.2. OPERATION,

1.2.1. FUNCTION OF CONTROLS, - Operaticon of the SlJ receiver is simple if the
functioning of the controls is understcod. The following paragraphs explain the
functicns of controls on the recelver’'s front panel.

(a) OFF-STANDBY-ON. - In the OFF position this control opens the primary
power circuit to turn the equipment completely off. In the STANDBY position the
power transformer is excited, thus producing filament voltage for all stages and
plate voliage for all except the three i-f amplifier stages, thus disabling toe
receiver. If a standby relay is used, this control is kept in the STANDBY posi-
tioen at all times. When this control is placed in the ON position, the receiver
is completely operative.

{v) RF GAIN. - The RF GAIN contreol is located in the grid return circuit
of the ave controlled tubes and is operative at alil times. It varies the amount
cf fixed bias placed upon the grids of these tubes.

(c} AUDIC GAIN. - The AUDIO CAIN control is located in the grid circuit
of the first auvdio amplifier and is operative at all times. It varies the a-
mount of a-f signal applied to the grid of this tube, and thereby contrcls the
amount cof sudic power produced by the receiver.

{d) BAND CHANGE. - By means of this kncb any one of the 30 bands may be
selected at l/2—revolution intervals. A stiff detent accurately positions the
band switches on each band.

(e) MEGACYCLE, - The MEGACYCLE gcale is on the slide-rule type dial.
This scale ls calibrated in ten 100 ke divisions, each of which equals one full
turn of the ecircular KILOCYCLE disl. The 1.5 to 2.5 me and 2.5 to 3.5-mc bands
are printed Iin red, indicating that the red scale on the XKILOCYCLE dial must be
used when operatlng on these bands. Begilnning with the 3.5 mc band, amateur
bands from Be? me b0 29.5 me are indicated by greeen stripes on the MEGACYCLE
» on the MECACYCLE dial is coperated by the KILOCYCLE contrcl.

geale. The inte
ﬁanged by operaticn of the BAND SWITCH.

The scale is

3-1
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(f) KILOCYCLE, - The KILOGCYCLE dial is the main tuning. contrel on the 51J
receiver. Each divisicn on its circulsy face represents 1 kilocycle. One full
turn of the dial represents 100 kilocycles or one division of the MEGACYCLE scale.

When reading the tuning dials, it is only necessary to combine the
Tigures of the MEGACYCLE dial with those of the KILOCYCLE dial to arrive at
the frequency in kilccycles. For example, a reading of 1h.1 on the MEGACYCLE
dial and a reading of 78 on the XILOCYCLE dial indicate a frequency of 14178 ke.
The geale for the 1.5 to 2.5 me and 2.5 to 3.5-me bands is in reverse order to
the scale for the rest of the bands, and is printed in red similar to that used
for corresponding scales on the MEGACYCLE dial.

{g) ZERC ADJUST. - For calibration purpcses, the ZERC ADJUST moves the in-
dicator line on the KILOCYCLE control a few divisions in either direction. The
receiver may be calibrated against any receivable station whose frequency is
known or against the internal calibration oscillator. The internal calibration
oscillator emits a harmonic at &very 100 ke in the tuning spectrum. An example
of how the receiver may be calibrated by means of the internal calibration os-
cillator follows. If, for instance, the signal whose frequency is desired is
about 14,100 ke, turn the 100 KC CRYSTAL and the RFO ON. Next, using the KILO-
CYCLE knob, tune to zerc beat with the 100-ke marker at 14,100 ke then move the
ZERO ADJ. control until the hair line is exactly on 14,100 kc. The dial now
reads accurately in this region, and the receiver may be set within a few hun-
dred cycles of the desired frequency.

NCTE

WHEN READING THE FREQUENCY OF AN INCOMING SIGNAL,
LEAVE THE BFO PITCH CONTROL IN THE SAME POSITION
AS IT WAS WHEN THE RECEIVER WAS CALIBRATED,

A ten-division scale (five divisions either side of center), is en-
graved on the lower edge of the escutcheon opening for the KILOCYCLE dial.
The scale i1s used to log the calibrated position of the hair line and various
bands in lieu of recalibrating each time the bvand is used.

(h) METER INPUT-OUTPUT. - The METER switch is a momentary spring-return
type toggle switeh. In the normal or INPUT positicn the meter 1s connected
as an "8" meter. In the QUTFUT position, the meter is connected in the aduio
outpui circuit ag a db meter.

(i} BFO OFF-ON. - In the ON position this control turns on the beat fre-
quency oscillator for cw reception. In the OFF position it grounds the screen
grid of the beat frequency oscillator tube.

{3) BFC PITCH. - The BFO PITCH control varies the frequency of the beat
frequency oscillator to change the pitch of the audio tone produced by the com-
bination of the teat frequency oscillator and the incoming signal. A range of
abcout +3 ke can be cbtained with this control. Special bfo coils are available
to give +6 ke.
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{k} CALIBRATE ON-OFF., - This switch is in the cathode circuit of the 100~
ke oscillator tube, VIoH, and turns the 100-kc ogcillator on or off. For a
more detailed explanation of how to . use the 100-kc oscillator, see paragraph
(g) ZERO ADJ above. :

(1} AVC, - The AVC OFF-ON switeh turns the ave on or off. In practically
every instance, the ave contreol is in the ON position for both phone and cw re-
ception but, if desired, may be placed in the OFF position for cw reception.

(m) LIMITER OUT-IN. - The automatic noise limiter is useful in both phone
and cw reception. When noise is not a problem, it is recommended that the
LIMITER switch be placed in the OUT position as the distortion will be some-
what less. When noise of the impulse type is being received, the LIMITER con-
trol should be placed in the IN position.

(n) CRYSTAL FILTER:

SELECTIVITY. - In position O of this control, thHe crystal filter is
not used and receiver selectivity is determined by the tuned circuits of the
receiver alone. In positions 1 through 4, the crystal filter is in the circuit
with the selectivity increasingly greater as position 4 is approached. Position
L will give a bandwidth in the order of 200 cps.

PHASING. - The PHASING control is used primarily to assist in rejecting
unwanted heterodynes. The control, when positicned on the panel mark (straight
up), is preoperly set for crystal phasing. No rejection notch is evident. In the
event a high frequency heterodyne is interfering with reception, the control
should be umcved back and forta in the viecinity of the panel mark until the
heterodyne is attenuated. If the heterodyne is of lower frequency, the controli
should be moved farther to left or right of the panel mark. This control wiil
attenuate heterodynes ranging from 1 to 3 ke.

(o) TUNING METER. - The tuning meter is calibrated in 20, 40, 60, 80, and
100 db above ave threshcid when reading r-f input. When reading output, the meter
is calibrated (on the lower scale) -10 to +6 db with the "O" being 6 milliwatts
into a 500-ohm load.

(p) CAL. - To attain supreme accuracy it is desirable to check the fre-
quency of the 100-kc oscillator against WWV or scme other station whose fre-
guency is known tc be very accurate. The frequency of the 100 kc oscillator
is made variable within small 1limits if the CAL control is turned Ly a screw-
driver. Additional range can be obtained by adjusting condenser C169, located
Just behind the 100-kc crystal.
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Section b Circuit Description

SECTION &

CIRCULIT DESCRIPTION

k,1. MECHANICAL DESCRIPTION.

L.1.1. RAND CHANGE. - Collins 51J-2 Receiver covers the frequency range of 0.5
to 30.5 me in 30 bands: 0.5 to 1.5, 1.5 to 2.5, and so on up te 30.5 me. Each
band is one megacycle wide. Circuits affected by band changes are the r-f am-
plifier grid, first, second, and third mixer grids, crystal selector, and cry-
stal harmonic tuning circuits. The third mixer iz switched in only on band 1
(.5 to 1.5 me). See figure 4-1. ‘

Operaticns involved in the changing of bands consistgof selecting the
proper coils in these circuits by means of tap switches and changing the position
of the r-f amplifier and first mixer slug tables. All stages are permeability
tuned by powdered iron slugs. The r-f amplifier and first mixer glug tables
change position a full megacycle in tuning each time a band is changed. This is
true of all three slug tables which tune L101 through L113. However, the tap
switches select the proper set of coils for the frequency desired.

Slug tables are driven from two sources: the main tuning knod and the
BAND CEANGE knob. These two driving sources are comnnected to the slug tables
through a differential gear mechanism. This is necegsary since the coils for
vands b to 7, 8 to 15, and 16 to 30 cover these tuning ranges with one ccmplete
excursion of the tuning slugs. For instance, the band 4 tc 7 slug table tunes
its associated coils through four megacycles; in one megacycle jumps when operated
by the BAND CHANGE kncb, and in complete coverage in between when operated by
the ftuning knob. An interesting feature of the differential gearing is its
ability to combine the movements of the two driving sources 50 that the slug
table is moved exactily one megacycle in each band change., The otner slug tables
operate similarly to the 4 to 7 table, except that the band 8 to 15 table tunes
its associated coils through 8 me, and the band 16 to 30 table tunes its associ-
ated coils through 15 mc. These three slug tables are moved simultanecusly by
means of separate cams.

Switch secticns of the band switch are ganged with the three slug tables
Through an overtravel coupler. This overtravel coupler drops the band switch at
band 16 and continues to operate one positicn for each band as usual. Refer to
figure L.2, This mechanical diagrem shows the gears and connecting shafts asso-
ciated with band change and tuning. Shafts associated with changing bands are C,
D, G, E, I, K, and the overtravel shaft, On band 1 radio freguency coils L1C1 and

110 are switched by means of the BAND CHANGE knob through the overtravel shaft and

shaft G. On vands 2 and 3, the r-f coils are selected by the BAND CHANGE knob
through the overtravel shafts and shafis G and K, variable i-f coils L1116 through
L119 being used as additional r-f coils on these bands. On bands 4 to 7, the coils
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are selected by the BAYD JHANGE knob through the overtravel shaft and shaft G,
and the position of the slug table is changed through shafts A, B, C, and D.

On these bands the same coils are used for each band. Band change is ac-
corplished by moving the tuning slug in the coil an amount equal to one mega-
eyele in fregquency. The slug moves in the coil 0.250 inches for a one mega-
eycle change. On bande 8 to 15, the r-f coils are changed by the overtravel
shaft and shaft @, and the pesition of the siug table is changed One megacycle
per band through shafts A, B, C and D. The 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 shaft and shaft G to position 16 where the band
switch remains for bands 16 to 30 while the overtravel coupler allows shaft G
to rotate through to the thirtieth band. Slugs in the r-f coils are driven
through shafts A, B, C, and D. The slugs travel 0.0625 inches during band
change. During operation on any band between 4 and 30 the variable i-f channel
is alternated from one variable i-f to the other by shafts G and K. Crystals
are selected by operation of the BAND CHANGE knob through the l5.position Geneva
system and shafts G, H, and I.

4.1.2. TUNING., - All r-f, mixer and varisble i-f coils, as well as the varilable
frequency oscillator coil, are permeability-tuned by powdered iron cores. While
tuning, these slugs move in and out of the coils at a rate determined by a cam

or by a lead screw. Four slug racks or iables are used in the 51J-2 receiver

to perform the function of tuning the r-f, mixer and variable i-f stages. The
group of three slug tables in the rear portion of the chassis tunes the r-f and
first mixer stages when the recelver is operating in the 3.5 to 30.5 me fre-
gquency range {bands 4 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 variable i-f coils when receiving in the range 0.5 to 1.5 mc. It
tunes the r-f stage and variable i-f coils L116 and L118 when receiving in the
range 1.5 to 2.5 and 2.5 to 3.5 mc. When receiving in the range 3.5 to 30.5 mc,
this slug table tunes only the variable i-f coils L1166 and 1118, During tuning,
positions of the slug tables are varied by a system of gears and cams; see figure
4-2. Op band 1 (0.5 to 1.5 me ) coils L101 and L110 are tuned through this fre-
quency range by the main tuning knob through shafts A, B, C, and E. On bands

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 shafts -- A, B, C and E. On band 4 to 7, the main tuning knob
tunes ceoils LIOL, LICT7 and L1131 over one-fourth of their tuning range turough
shafts A, B, C and D and the differential shafts. The BAND CHANGE knob moves
this same rack through shafts G, C, D and the differential in foursteps. Eacia
step is equal to one-fourth of the coils' tuning range, and the shafts are posi-
tioned by means of the detent. Thus L10h, L107, and L111 are tuned in one mega-
eyele steps by uthe BAND CHANGE knodb, and between these steps are tuned by the
main tuning knob. On bande 8 to 15, coils L105, L108, and L112 are tuned through
shafts A, B, ¢, D and the differential. Bands 16 to 30 are also tuned through
shafts A, B, C, D and the differential. Fach of the two variable frequency i-f
channels covers one megacycle range and is tuned by means of the main tuning knob
through shafts A, B and E. The proper channel is selected by the BAND CHANGE knot
through shafts G and K.

]
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INJ. FREQ. = BAND NOD. +2 BANDS 13- 30 Liat

Figure 4-3 Freguency Conversion Clrcuits
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h,1,3. PREQUENCY INDICATION. - The band on which the receiver is operating is
indicated on the drum dial that is rotated by the BAND CHANGE knob through shaft
G. The 100-ke divisions are indica*ed by & pointer on the slide rule dizl. This
polnter is driven from the main tuning knob through shaft A. Kilocyele divisions
are indicated by the plastic dial mounted on shaf+ A. 'Two scales are necessary on
this dial because bands 2 and 3 run in opposite directions. Mechanical stops are
mounted on the control shafts to prevent overtravel.

L.2. ELECTRICAL DESCRIPTION,

L.2.1. GQENERAL. - Colling 51J-2 Receiver is a complete coverage superheterodyne
recelver capable of AM and CW reception in the fregquency range of 0.5 to 30.5
megacycles. The set covers the tuning range in 30 bends, each band one tlega -
cyele wide. Various portions of the tuning spectrum use single, dual and triple
conversion. Three stages of intermediste-frequency ampiification and a crystal
filter produce the desired degree of selectivity. The receiver also features a
low impedance ave, a good noise limiter, two stages of audio emplification and
a 100-ke frequency spotter or calibrator. '

The receiver employs dual conversion on most bands and gingle or triple
on others in order to obtain full coverage econcmically with a minimum of imsge
and other spuriocus 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 30.5 me, use dual conversion. FEach band is numbered on the band's
center freguency. For instance, band 1 covers 0.5 to 1.5 me, band 2 covers 1.5
to 2.5 me, and so on.

On band 1, where triple conversion is necegsary, an intermediate mixer
is employed between the first and second mixers used in the regular dual con-
version scheme. The 0.5 to l.5-mc carrier on band 1 ig fed to the firet mixer
where 1t 1B beat against a 12-me slgnal from the h-f crystal oscillator to pro-
duce an 11.9 to 10.5-mc signal. This signal is beat against an 8-me signal in
the intermediate mixer to produce the variable i.f. of 3.5 to 2.5 me; The vari-
able 1.f. is then combined with the 3 to 2-mc variable ogcillator output to pro-
duce the fixed 500-kc i.f. On bands 2 and 3, the 1.5 to 3.5-me carrier ig fed
directly to the second mixer where it is combined with the same variable oscil-
lator output to produce the 50C-ke fixed i.f. On bands 4 to 30 the regular dual
converslon scheme is employed. On the even nurkered bands the sgignal frequency
is beat against the high frequency oscillator cutput to produce a variable i.f.
of 2.5 to 1.5 me. On the odd numbered bands & varisble 1i.f. of 3.5 to 2.5 me is
produced. The variable i.f. is then combined inm the sscond mixer with the vfo
output to produce the 500-ke fixed i.f. The detailed operation of the various
receliver circults is outlined in the folicwipg paragraphs.

4L.2.2, RADIO FREQUENCY AMPLIFICATION. - Refer to the block diagram, figure L.1.
One sutage of radio frequency smplification is (VlOl) used on all bands. A type
6AXS ministure r-f rentode is employed in this stage because of 1ts low noise

and good sensitivity characteristics at high frequencies, The antenna is trans-
former coupled to the grid of the r-f stage on all bands, with & regsulting antenna

o
]
L
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termination impedance of 300 ohms. The r-f coils for bands 1, 2 and 3 are mounis
in the variable 1-I group and are tuned by slugs mounted on the variable i-f sluc
table which i1s ai the extreme right-hand edge of the receiver as viewed from

the front. The coils for bands 4 o 30 are clustered at the rear of the chassis
and are tuned by slugs mounted on the three r-f and mixer slug tables.

When operating in the American broadcast band {band 1), the plate cir-
cuit of the r-f tube is impedance-coupled to the grid circuit of the first mixer
tube by resistor R105, capacitor ©117, and inductor L110. ' On bands 2 and 3 the
plate of the r-f amplifier tube V10l is switched directly to primary coils of
the variable i-f tuner where additiocnal selectivity is cbtained, single conversic
being used on these two bands. When operated on bands 4 to 30, the plate cir-
cuit of the r-f stage is tuned and capacitively-coupled to the tuned circuit in
the grid of the first mixer stage.

4L.2.3. MIXER STAGES.

(a} FIRST MIXER. - The first mixer stage consigts of a type EBE6 miniaturs
converter tube. This stage is used on band 1 and bands 4 to 30 (0.5 %o 1.5 mc
and 3.5 to 30.5 me) but not on bands 2 and 3 (2.5 me to 1.5 me and 3.5 mc to 2.
me). In the range .5 to 1.5 me the grid circuit of thig tube is tuned by L110
and C1i8 and C€119. 1In the range at 3.5 to 30.5 me the grid circuit is capaci-
Wvely coupled to the tuned plate circuit of r-f stage V10l. The plate circuit
of first mixer tube V102 ig tuned to either 2.5 to 1.5 mc or 3.5 to 2.5 me, de-
pending on which band between 4 and 30 is being operated. Bowever, this cir-
cult is tuned to the 11.5 to 10.5 me spectrum when the receiver is tuned to the
American broadcast band (band 1). On bands 13 to 30, the heterodyning signal for
the first mixer is obtained from crystal oscillator stage V105 through the pro-
per crystal oscillator plate tuning capacitors in conjunction with plate harmonic
selector coil Ll121. On bands & to 12 the plate circuit is not tuned. On bands
4 to 30 thne ocutput of the first mixer is always betwesen 1.5 to 2.5 me or 2.5 o
3.5 me. When used on band 1, the first mixer is fed a 12-me hetercdyning signal
from oscillator tube V105. The cutput of the first mixer is 11.5 to 10.5 me
which, when mixed in the third mixer witn an 8-mc signal from the crystal oseil-
lator, produces a 3.5 to 2.5 me veltage for presentation to the variable i-F
collis, OQutput of the first mixer is switched from the variable i-f coils to the
grid of the third mixer by means of switch pies S105 and S106.

A |

(b) BSECOND MIXER STAGE. - The second mixer stage, V106, also employs a
6BE6 miniature converter tube. Input to this stage is always either 3.5 to
2.5 me or 2.5 To 1.5 mc from the variable i-f coils Lli6/L118 and LllT/LllQ.
The 3 to 2-mc cutput of the TOE-7 rermeablility tuned vfo is fed into the second
mixer tube at grid number 1 to heterodyne against the input signal to produce
a 500 ke intermediate freguency. This mixer stage is always used for allbands.

(0} THIRD MIXER STAGE. - The third, or band 1, mixer stage is used only
when receiving on band 1. A type 6BES miniature converter tube is used in this
application also. Grid number 3 of this tube is excited by a 11.5 to 10.5-me
signal from the plate circuit of first mixer tube V101, and grid number one is
excited by a heterodyning 8-me signal from the crystal oscillator. The cutput

G-k
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which is then fed to the grid of the

of the third mixer is then 3.5 +o 2.5 me,
second mixer through the variable i-f ~oils This, of course, takes place only
when receiving on band 1 as this stage is no% used on the other bands.

L.2.4. HIGH FREQUENCY OSCTLLATOR. - The high frequency oscillator, V105, uses a
OAK5 miniature pentode tube in a modified Colpitts oseillater circuit. No

tuned coiis are needed to make the circuit oscillate because in~phase feedback
voltage is produced across r-f choke L120. Ten quartz crystals are used to con-
trol the frequency of the oscillator output for the various bands. At the mini-
mum, each crystal is used for two adjacent bands, i1,e. 1-2, 3-4, 5.6 and so on.
The harmonics of certain crystals are used alsc for ather higher bands. For in-
stance, the 8-mc crystal used for bands 5 and 6 is also used for bands 13 and 1&
by utilizing its second narmonic at 16 me. In those instances where harmonic op-
eration is used, a tuned cirecuit picks off the correct harmonic. This tuned cir-
cult is in the plate cirecult of osecillator tube V105 and consists of the primary
coil of L121 anda number of tuning capacitors. The latter are selected for the
proper band by switch pie S107. The gecondary of coil L121 is tuned to 8 mec and
is used when cperating on band 1 to furnish the third mixer with an 8-mc heter-
odyning signal (second harmonic of the kL-me crystal). At the same time, the pri.
‘mary of L121 is tuned to 12 me (third harmonic of the 4 mc crystal) to supply the
first mixer with the required 12-me netercdyning signal. A list of the crystals
and the bands upon which they function is outlined below:

CIRCUIT FREQUENCY

CRYSTAL RECEIVER INJECTION

FREQUENCY FREQUENCY BAND FREQUENCY
L 0.5 to 1.5 | 1 8 and 12
1.5 to 2.5 2 Nene
2.5 to 3.5 3 None
6 3.5 to b.5 L 6
8 k.5 to0 5.5 5 8
5.5 to 6.5 6 8
12.5 to 13.5 13 16
13.5 to 1b.5 14 16
10 6.5 to 7.5 7 10
7.5 to 8.5 & 10
16.5 to 17.5 17 20



Circuit Description : Section &

CIRCUIT FREQUENCY (CONT)

CRYSTAL RECEIVER _ INJECTION
FREQUENCY FREQUENCY BAND FREQUENCY
10 | 17.5 to 18.5 18 20
(cont) '
26.5 to 27.5 27 30
27.5 to 28.5 28 30
12 8.5 to 9.5 9 12
9.5 to 10.5 10 12
20.5 to 21.5 21 2
21.5 to 22.5 22 2k
14 10.5 to 11.5 11 1h
11.5 to 12.5 12 14
24,5 to 25.5 25 28
25.5 to 26.5 26 28
9 1L.5 to 15.5 15 ' 18
15.5 to 16.5 16 18
11 18.5 to 19.5 19 22
16.5 to 20.5 20 22
13 22.5 to 23.5 23 ' 26
23.5 to 2&.5 2k 26
10.67 28.5 to 29.5 29 32
29.5 to 30.5 30 32

L.2.5. VARIABLE INTERMEDIATE FREQUENCY. - The variable intermediate frequency
section consists of two channels, cne for a frequency of 2.5 to 1.5 mc and the
other for 3.5 to 2.5 me. The 2.5 to 1.5-mc i.f. is used on the even numbered
bands which employ double conversion, and the 3.5 to 2.5-mc i.f. is used on the
odd numbered bands which employ double conversion. The 2.5 to L.5-me i.f. is also
used on band 2 as an additional tuned r-f circuit. The 3.5 to 2.5 variable i.f.

L-6
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is used cn band 3 as an additional tuned r-f circuit and on band 1, in the usual
application, as a variable i1.f. for the odd numbered bands. Use of twoe variable
i-f channels in this manner cuts in half the number of crystals needed by the
high frequency oscillator, since each crystal's fundamental frequency or useful
harmonic is used for two bands. Inductors L116 and L118 form the lower frequency
i-f coils (2.5 to 1.5) and are the coils in which the tuning slug travels. The
3.5 to 2.5-mc 1.f. is obtained by shunting L1l6 across 1117, and L118 across L119
to lower the inductances of 1116 and L118. Switch sections 5109 and S110 alter-
nately switch the shunting coils in and out as the BAND CHANGE knob is rotated.
The variable 1-f coils sre in the grid circuit of the second mixer stage.

4.2.6. VARIABIE FREQUENCY OSCILLATOR. - The receiver circuits described so far
have the function of receiving the spectrum in l-megacycle bands that are pre-
sented to the grid of the second mixer. The scheme for cbtaining high stability
1s compieted by a method of heterodyning the signals to a lower, fixed inter-
medlate frequency. In this application, a highly stabilized 3 to 2-me per-
meability tuned oscillator, Model TOE-T, is employed to heterodyne against the
2.5 to 1.5 and the 3.5 to 2.5-mc output of the variable frequency i.f. The re-
sulting 500-kec sigral is amplified by the 500-kc i-f amplifier.

The coil in the oscillator is cam wound to produce extremely linear fre-
guency change with linear movement of the tuning slug. The circuit is temperature
compensated and the components are sealed against changes in humidity. The ambient
humidity in the oscillator enclosure is meintained at a very low level by means
of a replaceable desiccant capsule whick protrudes from the top of the oscillator;
the need for replacement of the capsule being determined by the color of the desic-
cant material. This material can be viewed through the sides of the clear plastic
body of the capsule. Normally the color of the desiccant material is blue; a
change to pink indicating a spent capsule.

4.2.7. CRYSTAL FILTER. - Selectivity of the 51J-2 receiver is improved greatly
by use of a crystal filter in the 500-ke i-f channel. The crystal filter cir-
cult consists primarily of 500-ke i-f input transformer T10l, a S500-ke¢ crystal,
and a high impedance tuned circuit T102, connected as shown in figure 7-3.

When SELECTIVITY switch 811k is in position O the crystal is shorted and TiOL
is connected directly to T102. Thus, there is no erystal filter action when
S1i4 is in position O; gselectivity is determined by the receiver's tuned cir-
cuits alope. When S1i4 is in any other position, crystal filter action takes
place - - position 4 giving the greatest selectivity.

To analyze the operation of this circuit consider only the lcop contain-
ing TICL secondary, crystal Y112, and tuned circuit T102. Assume that S11ihk is
in position 1. The secondary of T10l is a low impedance coil with a grounded
center tap. The primary of T10l is tuned to 500 kc. C(Consider crystal Y112 in
series with T102 as a voltage divider, grid voltage tc V107 being taken from
the point between Y112 and T102. For an i.f. of exactly 500 kc, impedance of
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the crystal ig very low -~ - of % crder of 2000 to 20OC ohns, and the impedance
of T102 is of the order of 100,000 ohms. Thus, at 500 ke practically all the
voltage appearing across T10l secondary is fed to the grid of V107.

For frequencies a few kilocycles farther away from 500 the impedance of
the crystal increases greatly., When the crystal impedance equals that of T102,
only one-half the voltage on T10l secondary appears on the grid of V107. As the
crystal impedance becomes still greater, the voltage appearing on ViO7 grid de-
creases. This results in a narrower i-f response curve, or in greater selectivity
than that obtained without crystal filtering. Switching S114 to positicns 2, 3,
or 4 merely shunts T102 with resistance, which effectively lowers the impedance
of TL02 for those positions. This results in a more rapid decrease in V107 grid
voltage as the i.f. deviates to either side of 500 kec. Hence, as the effective
impedance of T102 lowers, selectivity increases. In the sharpest position the
bandwidth at 6 db down is from 200 to 300 cps.

*

The primary purpose of PHASING capacitor C188 is to produce a control-
lable rejection notch in the i-f response curve so that unwanted heterodynes may
be tuned out. The section of C188 connected to the bottom end of T1OL secondary
provides a capacitive path around the crystal that balances out the shunt capa-
citance of the crystal in its bolder and external capacitor Ci87. Varying C188
elther side of the balance point varies the anti-resonant frequency of the crystal
circuit within 3 kc either side of 500. Since the impedance of the crystal cir-
cuit at anti-resonance is extremely high, the crystal filter rejects signals at
the anti-resonant frequency.

In order to avoid detuning tuned circuit T102 when vary:ing C188, a sec-
ond section of C188 is shunted across T102. Since C188 has a split stator and
a single rotor, the total shunt capacitance across T102 remains practically con-
stant as the setting of €188 is varied.

4.2.8. SECOND INTERMEDIATE FREQUENCY. - The second intermediate frequency is
fixed tuned to 500 ke. It consist of three stages and employs 6BA6 tubes in all
three stages. Input tube V1O7 is excited by the crystal filter output coil TLOZ2.
Permeability-tuned transformers, with output taps taken off the secondary coils
near the ground end, are used to produce the desired i-f selectivity. All three
stages are supplied with avc voltage.

4L.2.9. DETECTOR. - The detector in the 513 receiver consists of cone half of a
12AXT dual triode tube, V11O (pin numbers 6, 7, and 8). The tube is used as a
diode, with rectification taking place between the plate and cathode, the grid
being connected to the plate. R1I50 and R151 serve as load resistors for the de-
tector while C202 provides r-f filtering.

4.2.10. NOISE LIMITER. - A series type noise limiter i1s used in the 51J receiver.
This limiter employs one-half (pins 1, 2, and 3) of a type 124AX7 dual triode tube,
V112. Refer to figure 4-4. Due to a-c loading of the second detector heavy noise
impulses are automatically clipped from the positive audio peaks in the detector.
The ncise appearing on the negative side of the audio cycle is clipped by the
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noise limiter. In operaticn, a negative voltage produced by rectification of the
carrier is developed across capacitor £210. This vcltage cannot change rapidly
due to the value of C210 and K152 through which 0210 charged. This negative po-
tential is placed upon the cathode of the noise limiter tube through R153. The
cathode is then negative in respect to the plate of the noise limiter tube, due
to the veltage divider action of R150 and R151, and current flowa. Thie current
is medulated by the sudio which then appeers on the noise limiter cathode to
which the grid of the sudioc amplifier section of V112 is connected. The nocise
limiter diode will conduct as long as the cathode is negative in respect to the
plate. However, should a heavy noise impulse be received, the plate would be
driven negstive faster than the cathode could follow due to the time constant

of R152 and C210. If the plate is driven more negative than the cathode, the
tube will cease to conduct and no asudic will reach the grid of the following asudio
tube. The audio cannot reach the cathode of the limiter tube directly from the
bottom of the detector transformer because of the filtering action of R152 and
C210. The value of modulestion at which the limiter clips can be adjusted by
changing the value of scme of the compenents in the circuit. In this receiver,
iimiting starts between S50 and 8s.5 prercent modulation. When receiving con-
ditione do net require use of the noise limiter, switch S116 bypasses the signal
around it.

b.2.11. AUTOMATIC VOLUME CONTROL. -~ The problem of blocking that is created by
strong signals or heavy static is eliminsted by use of an amplified ave system
and & lovw impedance avc line. Refer o figure 4-5. The second triode section
of V110 is used as an ave rectifier to produce control voltage for ave amplifier
tube V11l which is a dual triode with both sections tied in perallel. The ave
voltage that is applied to grids of the controlled tubes is produced when plate
current flowing through ave amplifier tube V11l ceuses a voltage drop across
resistor Riub. Plate voltage for the ave spplifier tube is obtained from the
voltage drop acroes resistors Ri6k, R165 and R166, which are in series with the
center tap of the power trensformer to ground., However, tube V111 will not draw
plate current when there is no signel input to the receiver because of approxi-
mately 11 volts of bias that is placed upen its grids by the voltage drop through
R16Lk. This blas voltage for V11l is teken from the end of R145 through which
the rectified carrier flows in opposition tc the bias voltage. Thus, when the
rectified cerrier becomes strong enough to overcome the blas voltage on V111,
the tube will drew plate current and produce a voltage drop scross R146, thereby
producing ave voltage in proportiocn to the strength of the received gignal. The
bias on the grids of V111 is high enough %o produce a delay in the generation of
ave voltage and thus allows the receiver to function at full gensitivity on weak
signals. Resistor R14k and capacitor 0207 form the time constant in the ave
circuit. R171, 208, and R167 are used in a degenerative circuit to prevent the
ave amplifier tube from responding to low audic frequencies. Ave is turred off
by opening the plate circuit of avec amplifier tube Vill. Tubes controlled by
ave bilas include r-f amplifier V101, and the 500 ke i-f amplifier tubes, V107,
V108, and V109,

4L.2.12, AUDIO AMPLIFIER. - Two stages of esudio amplification are employed in the
51J-2 receiver. The first stage utilizes the second triode section of V1i2, pins
6, 7, and 8, in a resistance-coupled amplifier circuit. A type AAQS miniature
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pentede power ampiifier Tube, V113, is used in the audic output stage. This
stage has fixed bias obtained from the veltage drop produced across R166 in the
center tap lead of the high voltage transformer secondary. The 500-ohm secondar:
of the audio output transformer is tapped at 4 ohms to excite the voice coil
winding of a spesker directiy. Both the 500-ohm and the 4-ohm outputs are ter-
‘minated on the rear of the chassis at terminal strip E103. Headphone connecticn:
on the front panel are alsc made to the 4-ohm tap. - The plugging of headphones
into phone jack J1C1 disconnects the speaker.

4.2.13. 100 KC CALIBRATOR. - This calibrator is included with the receiver for
uge when exireme accuracy of calibration in the order of 200 cycles is desired.
It is coupled to the grid of r-f amplifier tube V101, and is made operable when
CALIBRATOR ON-OFF switch S111 is turned on. The calibrator utilizes a 6BAS tube
in a Pierce circuit, a low drift 100-ke crystal between the control grid and
screen, and a 5-25 uuf capacitor Cl69 between grid and ground. The capacitor
permits the making of small freguency corrections that set the calibrator to zerc
beat with a primary frequency standard. Variable capacitor C224 on the front
panel provides for fine adjustment of frequencies.

L.2.14. BEAT FREQUENCY OSCILLATOR. - The receiver is equipped with a bfo for

cw reception. This oscillator is a modified Hartley circuit employing electron
coupling. A type 6BA6 pentode tube is used. The output freguency is 500%3 kc
which is beat against the 500-KC i.f. signal to produce an audio tone. Pitch is
varied by the BFO PITCH control on the front panel. This control varies the
capacitance in the oscillator control grid circuit and thus varies the frequency
of osecillation. The BFO is turned off by grounding the screen grid.

k.2.15, POWER SUPPLY. - The receiver is equipped with a povwer transformer that
is connected for a 1li5-volt source. However, as shown in figure 7-3, the trans-
former can be re-connected for a 230-volt source. The power supply is capable
of producing 220 voltsg de at 100 ma. A two-section choke input filter is used
following a 5V4 high vacuum rectifier. The filter consists of a 3-henry input
choke, a 5-henry output choke and two 35-mfd filter capacitors. B+ for the
audio output is taken from the Jjunction of the two chokes. The receiver's ON-
OFF switch, and a l-ampere fuse are located in the primary circuit of the power
supply. Tube filamenis and dial lights receive a £.3 volt a-c¢ power supply from
a winding on the power transformer.

L-10
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Section & Maintenance

SECTIOH 5

MAINTENANCE

5.1. INBPECTICN.,

5-.1.1. GENERAL. - This radioc equipment has been consiructed of materials con-
sidered to be the best obtainsble for the purpose and has been carefully inspected
and adjusted at the factory to reduce maintenance to a minimum. However, & cer-
tain amount of checking and servicing will be necessary to maintain efficient

and dependable operation. The following section has been written to aid in check-
ing the eguipment.

2.1.2. ROUTINE INSPECTION. - Routine inspection schedules should be set up for
pericdic checks of this equipment. This inspection should include exsmination
of the mechanical system for excessive wear or binding and of the electrical
systemn for electirical defects and deterioration of components.

If routine ingpection of the equipment is carried out falthfully, the
chances of lmproper operation of the equipment are greatly minimized. It is im-
portant, therefore, that this inspection be made as frequently as possible, and
should be sufficlently thorcugh to include all major electrical circults of the
equlpment as well as the mechanical portion.

5.1.3., CIBANING. - The worst enemies of uninterrupted service in equipment of
this type are dirt and corrosion. Dirt reduces efficiency and causes undue wesar
of rotating parts. Corrosion most seriously affects contacts such as “hose on
tap swlitches, tubes, reiays, and cables. Like salt laden air, dirt and moisture
accelerate corrosion. The result mey be equipment failure for no apparent
reagon.

Pericdic dusting of acceseible parts by means of & soft brush and a Jjet
of dry, oll-free sir removes foreign particles. Under certain conditions 1t is
difficult or virtually impossible to prevent accumulation of moisture. Even so,
frequent wiping of parts lessens danger of corrosion. If the atmosphere is cor-
rosive, frequent inspection and wiping of parts is of special importance.

5.1.4. VACUUM TUBES. - Check the emission characteristics of all tubes; then
examine all tube prongs to make sure they are free from corrosion. Straighten
bent pins with a tube pin straightensr. See that all tubes are firmly seated
in their proper sockets and that a good elecirical contact exists between

tube prong and socket. Before discarding a tube be sure that it is st fault
and that the trouble is nct due to & loose or broken comnection within the equip-
ment. Xeep an exira set of tested tubes on hand at all times. If an equip-
ment's faulty performance seems due to tube failure, check the tubes by replac-
ing them with the extras. Inspection will usually locaie defective tubes that
are overloading power circuits. Excessive heating or sputtering within a vac-
uum tube indicates = faul®t in the tube circuit.

w1
L]
—
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5.1.5. TUBE REPLACEMENT PRECAUTIONS.

{a) Remove tubes by puiling them straight up.
P

(v) Before inserting a tube make certain that its pins are straight and
that it is of the correct type for the socket into which it is to be placed.

5.1.6. TUBE TABLE,

RECEIVER:
Sysbol
V101
Vioz
V103

Vick

Vilz
V113
Vilh

V115

Type
6AKS
6BE6O
6BEO
6BAG
6AKS
6BED
EBAG
6BAG
6BAO
12A8X7
12A%7
1eAXT
6AQ5
6BAD

5vh

657-7

Functicn
R-f amplifier
First mixer
Band 1 mixer
Calibration oscillator
Crystal h-f osciliator
Second mixer
First 500 ke i-f amplifier
Second 500 kc 1-f amplifier
Third 500 k¢ 1-f ampiifier
Detector and ave rectifier
Ave amplifier
Noise limiter and first audio amplifier
Audio power amplifier
Beat frequency ocscillator

Power rectifier

Variable freguency osciliator

A

AV



section 5 Mainterancs

5.2.1. GENERAL. of radio equipment Is usually due to

tube feilure : . 5L Ln general, *the fype of trouble en-
countered in radic apparatus of sa agrertained hv weang of varicue tests and
measurements. Comy aahociq+ad - may then be checked and the
cause oF troublie located.
Useful resistance and voliage measarssents will be found in table 5-1
NOTE

NO ONE BUT AN AUTECRIZED AND COMPETENT SERVICE MAN EQUIPPED
WITH PRCPER TEST FACILITIES SHOULD BE PERMITTED TC SERVICE
THYIS EQUIFMENT.

2:2.2. FUBES, - This eguipment contains fuses of the ccrrect rating. Replace
blown fuses only after carefully examining affected circuits t0 make certain that
no permanent fawlt exists. Use only cone-ampere fuses.

o

5.3, ALIGNMERNT, - Should the receiver 5 oub of alignment, return it to satis-
factory performance by means of the following procedure.

5.3.1. EBEQUIPMENT AND TCOLS USED FOR ALIGHNMENT.

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

{d) Detuning network consisting of a .0l-mf capscitor and L700-chm re-
8istor in series with ¢lip leads.

(e} Fiber or btakelite adjusting tool, 1/8-inch diameter with screwdriver

e
type bit. (Supplied)

(f) Fiber or bakelite adjusting o 1, 5/16-inch diameter with screwdriver
type bit. (Supplied)

{(g) Small screwdriver.
NOTE

IF A SIGNAL GENERATOR IS NOT AVAILABLE, THE CALIBRATION OS-
CILLATCR MAY BE USED FOR ALIGNMENTS PARAGRAPHS 5.3.4, (a
through ) AND 5.3.3., tc 1k. USE THE PROCEDURE OUTLINED RE-
LOW BUT LEAVE THE CALIBRATION OSCILLATOR ON. SET THE BFQ AT
EXACTLY 500 KC AS IN PARAGRAPH 5.3.5. COUPLE THE OUTPUT OF
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THE CALIBRATICH OSCILLATOR, AT €173, TC PIN 7 OF V106 WITH
CLIP LEAD. TUNE THE RECEIVER TO BACH ALIGNMENT FREQUENCY BY
ZERO BEATING WITH THE BFC. THEN TUNE THE TRIMMERS AND CCRES
FCR MAXIMUM COUTFUT READINGS.

5.3.2. CRYSTAL OSCILLATOR TRIMMER ADJUSTMENT.

{a) By means of a "Q" meter or some other accurate device used in measur-
ing capacitance, adjusttrimmer C167, marked XTAL on chassis, to provide an input
capacitance of 32 mmf across the crystal holders. This value will occur at or
near minimum capacitance setting. If this capacitor is badly mistuned, the cry-
stals will be off freguency and low in cutput.

(b) Connect a 470K-chm resistor to pin 7 of tube V102. Connect VIVM be-
tween free end of L470K-ohm resistor and chassis. This resistor reduces the ef-
fect of the capacitance of the meter lead.

(c) In all of the following adjustments, peak the trimmers if the indi-
cated voltage is not more than 2 volts. If it is more than 2 volts, detune trim-
mer toward minimum capacitance, until the voltage reads 2. BSee figure 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 1&, tuning correspondingly
marked trimmers.

(4) Repeat with bandswitch on band 1. Adjust trimmer labeled B.C.
that ig nearer V105.

(d) Remove 470K-chm resistor from V102. Connect the resistor to pin 1
of V103. Connect VIVM between free end of resistor and chassis.

(e} Place vandswitch on band 1. Tune for maximum indication on VIVM
the trimmer marked B.C. thai was not previously tuned.

5.3.3. 100 KC CALIBRATION OSCILLATOR ALIGNMENT. - Calibrate the 100-kc call-
bration oscillator by means of the CAL trimmer, Cl69, located on the front panel,
using a primary frequency standard. D-c grid volbage on V104, as indicated

on a d-c¢ VIVM should be a negative 15-3C volis minimum.

5.3.4. FIXED 500 KC I-F AMPLTFIFR ALIGNMENT. - Comnect signal generator be-
tween pin 7 of V106 and chassis. (Connect one end of a clip lead to output of
10C-%c calibration oscillator at C173. Hold the other end near grid of V106.
Be gure BFO ig in OFF position. Set esignal generator to zero beat at 500 ke.
Turn off 100-ke calibration cscillator and remove clip lead. Connect detuning
network consisting of an .0l-mf capacitor in series with a 4700-chm resistor
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from the plate of V107 %o the chassis. Connect VIVM from the dicde load re-
sistor R151 to chassis. Place SELECTIVITY switeh in "0" positicn.

(&) Tune secondary of TIC3 by adjusting the bottom slug for maximum in-
dication on VIVM. Keep dicde load voltage below 3 volts by adjusting signal gen-
erator output.

(v) Connect detuning network from terminal 4 of T1C3 to chassis. Tune
top siug, or primary, for maximum indiecation on VIVM,

(¢) Comnect detuning network from plate of V108 to chassis. Tune second-
ary ¢f TiO4 for maximum indication on VIVM.

(d) Cornect detuning network to terminal b of T104. Tune primary of TiOL
for maximum indication on VTVM.

(e) Connect detuning network to plate of V109. Tune secondary of T105
for maximum indication on VTVM.

{f) Conneet detuning network to terminal 4 of T105. Tune primary of T105
for maximum indication on VTVM.

{g) Remove detuning network from terminal & of TI105. Tune TI0Ll for maxi-
mum indication on VIVM.

(h) If the BFO PITCH knob has never been off the shaft, align the bfo
as follows. Turn BFO on. Set the line on the BFO PITCE kncb at the fiducial
mark on the panel. Adjust core in T106 (fig. 5.1) to zero beat.

If the BFC PITCH knob has beeh off the shaft, align the bfo as fol-
lows. Turn BFC on. AdJjust core in T106 to produce a beat note. Line up the
knob with the panel mark and with the mid-range point of the bfo pitch capaci-
tor by turning the kncb to either the right or the left of the fiducial panel
mark until pitch of beat note rises to a maximum. Leave knch exactly at point
of maximum pitch. BFD PITCH capacitor rlates are now either all in or all out.
Loosen set screws in BFC PITCH knob. Rotate knob on shaft until knob mark is
90° from panel mark, Tighten set screws. Set knob mark at fiducial mark on panel.
BFO PITCE capacitor is now at mid-range. Adjust core of Ti06 to zero beat. (A
method of aligning the BFO without a glgnal generator is given in paragraph 5.3.6)

5-3-5. CRYSTAL PHASING ADJUSTMENT,

{a) A frequency-modulated frequency generator must be used in this adjust-
ment, The carrier frequency should be sei beiween 1.5 and 3.5 mc. Freguency
excursion should be about 20 ke. The rate of excursion should be as rapid as
possible without blocking the signal in the crystal filter. The rate will be
Low due to the inertia of the 100-ke crystal in the filter.

(b) Line up the crystal filter PHASING control kncb with the panasl mark
and with the mid-range position of the phasing capacitor. To accomplish this,
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with the aid of a3 flashiight look into the right-hand hole in the top of the cry-
stal filter cover in order to see the plaies of the phasing capacitor. Turn the
PHASING contrel untili the rotor plates are straight down toward the bhottom of the
receiver, 1. e., until the rotor plates completely engage the bottom set of stato:
plates. Loosen set screw in PHASING control knob. Set knob line 30° to the left
of the panel mark. Tighten set screws. Turn knob *to panel mark. Phasing capa-
citor is now at mid-range.

(¢} Comnect the frequency modulated signal generator lead to pin 7 of
V106. Connect oscilloscope lead to junction of R150 and R152. (See fig. h-h.)
Turn on generator and oscilloscope and allow them to warm up.

{(d) Turn SELECTIVITY switch to pogition 1. Turn AVC off, LIMITER off,
BFO off, CALIBRATE off and AUDIO GAIN to pesition 0. Tune recelver to carrier
frequency of signal generator which should lie in the range between 1.5 and 3.5
mc.

{e) Turn RF GAIN to position 5 and synchronize scope. Two fairly symmet-
rical peaks should apgear on the scope screen. If they do not, adjust recesiver
tuning, RF GAIN and oscilloscope controlis until they dc appear. Each of thege
peaks is essentially arn i-f resgponse curve.

(f) Rotation of the PHASING contrcl to the left should cause a rejection
notch To appear at one side of each peak. If this notch does not appear, set
the PHASING control about one-eighth turn to the left of center and adjust the
core in top of T102 (accessible through the left-hand hole in the crystal fil-
ter cover) until it dces appear and is well-defined on the scope screen. Adjust
until no evidence of a damped osciilation remsins.

(g) Turn PEASING 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 a damped os-
cillation. If this is not the case, adjust T1(2 core slightly.

{h) Repeat steps (f) and {g) until the notch obtained in cne of the
locoks symmetrical with respect to the noteh ovtained in the cother step and
no evidence of a demped oscillation.

44
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5.3.6. ALTERNATE BFO ALIGNMENT METHOD. - The following paragraphs describe now
to align the BFQ when a signal generator is not available. For the standard a-
lignment procedure, which reguires a signal generator, refer Lo paragraph 5.3.5.
above for the set-up, and to 5.3.5.(h) for the procedure.

{a) Disconnect antenna from terminal at rear of chassis. Turn 100-kc
crystal oscilllator on and BFO on.

(b} Tune receiver to a 100-ke check point on bands 2 cor 3. For example,
tune receiver to 2.0 mc.

-5
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{c) Line up the kncb with the panel mark and with the mid-range point of
the BFO PITCH capacitor as foll

(1} If the BFO PITCH kncb has never been off the shaft during the life
of the receiver, turn the knob until the knob mark lines up with the panel mark
on the receiver and procesed as in paragrapn (d)

(2) If the BFO PITCH knob has been off the shaf't, set the BFC PITCH
capacitor atmid-range as follows: Adjust the core in T106 to produce a beat
note. Turn BFO PITCE knob either to the right or to the left of the panel mark
until the beat note's piteh rises to a maximum. Leave knob exactly at point of
maximum piteh. BFO PITCH capacitor plates are now either all in or all out.
Loosen set screw in BFC PITCH knob. Rotate knob on shaft until knob mark is G0°
from panel mark. Tighten set screw. Turn knob t¢ mark on panel. BFO PITCH
capacitor is now at mid~range.

(d) Tune receiver at least 10 k¢ off any 0.1 megacycle point on bands 2
or 3 and turn up AUDIO GAIN until a constant pitch beat note is sudible. If the
constant piteh beat note is not audible, adjust tuning core in top of T106 until
it is. Make certain that this i1s the correct note by turning the KILOCYCLE dial
+10 ke and noting whether the pitch of the beat note remains constant. This
constant pitch beat note, which cccurs only on bands 2 and 3, is produced by
a swall amount of fifth harmonic from the 100-ke oscillator that leaks into the
i-f strip through the second mixer stage and beats with the signal from the bfo.
Because of the superior gtrength of the calibration beat note in the vicinity of
a 100-ke check point, this constant pitech beat note is most audible about half-
way between check points.

(e) Adjust tuning core of TL06 for zerc beat. The bfo frequency is now
500 ke when the BFO PITCH knob is set at the fiduecial mark on the panel.

5.3.7. 500 KC I-F PERFORMANCE MEASUREMENTS.

(a) SENSITIVITY. - From the signal generator apply a 50C~ke signal between
pin 7 of V106 and chassis. (Check calibration of the signal generator as in para-
graph 5.3.4.) Conuect VIVM from diode load resistor R151 to chassis. The input
to pin 7 of V106 at 500 ke should be within the range of 25 to 40 uv for a &
volt reading at the dicde load.

(v) SELECTIVITY.

(1) Adjust the output level of the signal generator for 4 volts at
the dicde lcad. Hote the signal generator output reading at this setting. This
voltage and the L-volt diode load readingare the reference voltages.

(2) TIncrease the cutput level of the signal generator to twice the
previously noted voltage (6db increase). Detune signal generator on either side
of the initial 500-kc setting until the diode load voltage drops back to the 4-
volt reference. The resulting change in Input frequency is the measure of selec-
tivity at 6 dv down.

Al
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{3) Re-set the signal generator fregquency io the 500-kc reference
and adjust the output level for the 4-volt diode load reading as in step (1),
above. Increase the output level of the signal generator 1000 times {60 &b in-
crease), and proceed as in step (2) to determine the selectivity at 6C db down.

(4) The overall selectivity specifications are:
a. Minimum selectivity

6 db 5.5 ke min. - 6.
60 db 17.0 ke min. 20.

b. Maximum selectivity (erystal filter in)

¢ min. 0.3 ke max.

6 db 2k
2 kc min. 12.0 ke max.

C
60 db 0.

5.3.8. ALIGNMENT OF DIALS WITH VFO.

(a) MEGACYCLE DIAL POINTER. - It is very unlikely that the polnter on the
MEGACYCLE dial will become inasccurate through normal use of the receiver. How-
ever, if the dial pointer has accidently been slipped with respect to the eorad,
reset it as follows: Take off escutcheon plate; then rotate KILOCYCLE knob coun-
terclockwise until it hits the mechanical stop. Then rotate it a fraction of a
turn clockwise until the zero-zero mark lines up with the fiducial. From this
point rotate XILOCYCLE knob exactly five turns clockwise. @rasp the dlal cord
and slide the MEGACYCLE pointer along it to the center frequency of the band.

For example, if tae receiver is set at band 2, set pointer exactly at 2.0 me. Re-
place ezcutcheon plate.

(v) KILOCYCLE DIAL. - If the KILOCYCLE dial reading is incorrect, first
determine the magnitude and direction of the errors; then correct them according
to the procedures outlined below. To determine the nature of the errors, set
the receiver on band 2 with the BAND CHANGE kncb. 3et receiver at 1.5 mc. Bet
KILCCYCLE fiducial line to center mark on escutcheon opening by turning ZERC ADJ
knob. Turn on BFO. BSet BF0O exactly at 500 ke as in paragragph 5.3.6. Turn on
the 100-ke oscillator with CALIBRATE switch. Turn KILOCYCLE knob to zerc beat.
Note the magnitude and direction of error in the KILOCYCLE diasl reading. Set
receiver at 2.5 mc. With BFO still set at exactly 500 ke, turn KILOCYCLE knob
tc zero beat. Again, note magnitude and direction of error in KILOCYCLE dial
reading.

{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 kc as in paragrapa 5.3.6.

b. Tune the receiver to zerc beat at scme 100-kc check point on
the band.

I
!
o
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. Bet KILOCYCLE fiducial line %o zerc-zero on the KILOCYCLE
dial by furning the ZEROC ADJ knob.

4

(2) If the XKILOUUCLE dial reading is incorrect by more than 3 ke in
the same direction by the same amount at both ends of the MECACYCLE dial, correct
as follows:

00 k¢ as in paragraph 5.3.6.

S|

a. Be sure BFC is set at
L. Tune %o zero beat at 1.5 me.

c. Bet KILOCYCLE fiducial iine to center index mark on escubcheon
opening by turning ZERO ADJ knob.

d. Locsen get screws in the cirecular KILOCYCLE disl and set to
zerc-zero. Be careful not to turn KILOCYCLE shaft when diel is loose. Tighten
get 30crevws.

(3) If the twc errors in the KILOCYCLE dial reading are either op-
posite in direction or different in size, it indicates that the vfo end points
have drifted. Correct as follows:

&. Be sure BFO 1s set a%t 500 kc as in paragraph 5.3.6. Tune
recelver Lo zero beat at 1.5 me on band 2.

b. ITf the zero-zero mark on the KILOCYCLE dial lies within the
lines on the escutchecn opening, set KILOCYCLE fiducial line to zero-zero on the
KILCCYCLE dial by turning the ZERO ADJ knch.

c. If the zero-zerc mark lies outside the lines on the escut-
cheon cpening, loosen sei screws in the KILOCYCLE dial. 8et fiducial te the
center line in the escutcheon opening. Rotate KILOCYCLE dial until zerc-zero
mark lines up with the fiducial. Tighten set screws.

d. Rotate XILCOCYCLE knocb approximately ten turns to zero beat.
This procedure tunes the receiver toc 2.5 me.

e. Now note the error in the KILOCYCLE dial reading.

. If this error is less than + 3 kc, set the fiducial to 2.
me by turning the ZERO ADJ knob. This procedurs sets the point of maximum accur—
acy a8t 2.5 me. If maximum accuracy is desired near some other check point in the
band, tune the receiver to zero beat at the desired check point. Then adjust
fiducisl tc zero-zero on the KILOCYCLE diasl.

g. If this error is more than + 3 k¢, refer to paragraph 5.3.25.
for instructions.

lc) VPO SHAFT. - Check the vfo frequency against a known source ito deter-
mine whether the vIio shaft aas bteen displaced a full turn, and thereby has snifted
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: {1} If a sigoal nerator is used, set tne receilver bfo a®t exactly at
500 ke as in paragraph 5 1.6, Turn the 100-k- cscillator off. Zonnect *he cub-
put of the signal generator “c pin 7 of 7106 with a =lip lead  Set generator at
2.0 mo. Tune the receiver to zero beat with *he bfo at about 2.0 me. (The vio
is now set at approximately 2.5 mc. ) If the vfo shaft is displaced a full turn,
zero beat will occur at approximately 1.9 mc or 2.1 me instead of 2.0 me For
exact setting of receiver, remove the signal generator and conunect 2 clip lead

from pin 7 of V106 o the 100-ke oscillator output at C173. Turn on the 100-4c
oscillator and tune receiver to zero beat with the bfo.

(2) If an accurately aligned 51J-2 (hereafter called the tes® recel
is used, couple the antenna jack of the test receiver to the output of the vio
that is being checked. 8et %the bfo of the test receiver at 500 ke using the
100-ke oscillator in the fest receiver as in paragraph 5.3.6. Tune the test re-
ceiver dials toc 2.5 me and check this setting by zero beating the bfo with the
100-ke oscillator as in (1), above. Turn test receiver 100-ko oscillator off.

Tune the receiver containing the vfo being checked to where zero
beat is observed in the test .receiver output. If the shaft of the vio belng
checked has been displaced one full fturn, zerc beat will occur at 1.9 mc or 2.4
me instead of 2.0 mc.

(2} 1f steps (1) or (2) reveal that the vfo shaft is displaced a fuil
turn, correct as follows.
a. Note whether zerc beat observed in steps (1) or {2) was above
or below *the 2.0-mc dial position.

b. ILoosen the set screws in the vfo coupler. (A Bristo wrenca
with extended hardle is recommended.)

NOTE

The KITLOGYOLE dial must be rotated to various
positions to provide accegs to the two coupling
set screws. Loosen one screw and turn the shaft
to a position where the second screw can be loos-
ened IMPORTANT - ~note the dial reading at this
point before completely uncoupling the vfo. The
100-ke correction will uge this dial setting as
reference.

csition, and set the re.
wee getting if zero beat oC-
ower Than the reference set-

¢. Hold the vic shaft rigil
ceiver dials *o read 100 ko highe i
or

B3

ting if zero beat ocourred at 2.1 mo.
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d. Tighten the coupling set screw which is accessible at this
ghaft position. Turn the KIZOCYCLE dial until the second coupling set screw
can be tightened. Tune the receiver dials for zero beat at the 2.0-mc reading.

e. Additicnal fine adjustment can be made by moving the KILOCYCLE
dial on the shaft or by moving the fiducial line on the KILOCYCLE dial opening.

5.3.9. VARIABIE I-F ALIGNMENT AND R-F ALIGNMENT BAND 2,

{a) Connect signsl generator in series with a 270 obm resistor between
terminal 2 on the ANTENNA terwminal board and the chassis. Jumper terminal 1 to
ground on terminal bosrd. Connect VIVM between dicde load resistor R151 and
chagsig. Switch receiver to band 2. Set dial to read 1.6 me.

{(b) Turn bfo on and set to 500 kc as in paragraph 5.3.6. Set signal
generator to zerc beat at 1.6 me. Turn bfo off. Adjust output of signal gen~
erator to give some value of diode loed voltage below 5 volts. Tune slugs marked
1.6 {in 11216, 1218 and L102) for a maximum indication while adjusting the signal
generator to kxeep diocde load voltage below 5 volts.

(c} Set dial %o read 2.4 me. Turn bdfo con and set at 500 ko, Set gener -
rtor to zero beat at 2.4 me with bfo. Turn off bfo. Tune adjustments marked
2.4 {trimmer capacitors C174, €180 and ClO4) for a maximum indication, keeping
diode leoad vcltage helow 5 volts.

(&) Repeat tuning procedures at 1.6 and 2.4 me until no Purther increase
in cutput cen be obitained.

NOTE

IN TEE FOLLOWING R-F ALIGNMENT PRCCEDURES
KEEP DIODE LCAD VOLTAGE BELOW 5 VOLTS AS

IN PARAGRAPH 5,3.9.(b) ABOVE, AND HAVE BFQ
SET AT EXACTLY 500 KC AS IN PARAGRAFE 5.3.6.

5.3.10. VARTABIE T-7 ALIGNMENT AND R-F ATIGNMENT BAND 3.

(a) Connect the signal gererator and VIVM as in step 5.3.9.(a)}. Set band
switeh to band 3.

(b) Set dial to read 2.6 mc. Turn BFO on. Set signael generator to zero
beat at 2.6 me with bfo. Turn BFO off. Adjust tuning cores marked 2.6 (in L117,
L1119 and L103) for & maximum indication.

(e) Bet dial to read 3.4 me. Turn BFO on. Set signal generator to zero
beat &t 3.4 mc with bfo. Turn BFO off. Adjust trimmer capacitors marked 3.4
(176, €182 and C106) for a maximum indication.

(d) Repeat tuning procedures at 2.6 and 3.% until no further increase in
output can be obtained.



5.3,11. RY ALIGNMEDN™ ZANTS L-7.

N “ A . fm o, 5
{a) Connesv signal genzrator and VINM as in step 5.3.9.1a,. 8¢t band-

switch to nand &.

(b) Set dial to read 4.0 mo. =0
beat at 4.0 mec with bfo. Turn BFO off. Adjus”
L1Ch, L107 arnd L111) for maximum indicaticn.

¢ on. Set signal gensraior o zero

. " . ¢
tuning cores mark=d 4.0 (in

{c) Set bandswitch to band 7. Set dlal to read 7.0 me. Turn BFCQ con.
Set signal generator to zero beat at 7.0 mc with bfo. Turn BFC off. Turn
trimmer capacitors merked 7.0 {C108, €120 and C128) for maximum indication.

(&) Repeat tuning procedures at 4.0 me and 7.0 mc until no further
increase in ocutput can be obtained.

5.3.12. RF ALIGNMENT BANDS 8-15.

(a) Connect signal generator and VIVM as in paragraph 5.8.9.{(aj.

(b) Set bandswitch to band 8. Set dial to 8.0 we. Turn BFO on. Set gig-
nal generator to zero beat with bfo at 8.0 me. Turn BFO off. Adjust Huning
cores marked 8 {1105, L108, and 1L112) for maximum indication.

{e¢) BSet bandswitch to band i5. Bet dial to read 15.0 me. Turn BFO on.
Set signal generator to zero beat with bfo at 15.0 me. Turn BFO off. Tune

trimmer capacitors marked 15 {C110, €122 and C130) for maximum indicabtion.

(d) Repeat tuning procedures at 8.0 me and 15.0 mc until no further in-
crease in output can be obtained.

5.3.13. RF ALIGNMENT BANDS 16-30.

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

{b) Set bandswitch %o band 16. Set dial to 16.0 me. Turn BFO on. Set
gignal generator to zero beat with bfo at 16.0 me. Tuarn BFO off. Adjust tuning
cores marked 16 {in L106, L109 and L113) for a maximum indication.

{¢) Set bandswitch to band 30. Set dial to 30.0 me. Turn BFO on. Set
signal gener-tor to zero beat with bfo at 30.0 me. Turn BFO off. Adjust trim-

mer capacitors marked 30.0 {Cl12, Cl24, and Cl32) for a maximum indication.

(d) Repeat tuning procedures at 16.0 and 30.0 mec until no further in-
crease in output can be obtained.

5.3.14, RF ATLIGNMENT BAND 1.

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

{b} Set vandswitzh to band 1. Set dial to 0.6 me.- Turn BFO on. Set
generator to zero bsav with bfo at 0.6 me. Turn BFO off. Adjust core in L1ik
50 that it is in aprroximately the same positicn in the inductor as are ihe
cores in L116 and L118. Adjust cores marked 0.5 {in L101 and T110) for a maxi-
mum indication. Adjust irimmer capazciter merked 0.6 {CLLC) for a mawimum indi-
cation.

-12
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NCGIE

TWO PEAKS MAY BE FOUND WHEN TUNING Clk0, USE
THE PEAK THAT REQUIRES THE HIGHER VALUE OF CAFA-
CITANCE. Refer to C140 in figure 5-1.
(¢} Set dial to 1.% me. Turn BFO on. Set signal generator to zero beat
with bfo at 1.4 mec. Turn BFO off. Tune Srimmers marked 1.4 {C102 and C119)} for
a maximum indication. Adjust core marked 1.4 {in 1115 for = maximum indication.

{8) Repeat tuning procedures at 0.6 and 1.4 mc until no further increase
in output can be obtained.

Z£.3.15. VFO ALIGNMENT.

(a) GENERAL. - During manufacture of the vfo the frequency-determining ele-
ments are hermetically sealed within the outer cylindrical cover while they are
being held at a high temperature. This drives out practically all moisture and
creates a partial vacuum within the sealed compartment. Because of the method of
fabrication and the efficiency of design, it is quite unlikely that the vfeo will
become misaligned through normal use of treatment. However, if it does become nc-
ticeably misaligned, as indicated by the procedure cutlined in paragraph 5.3.8.
(p)(3), it must be returned to the factory for permenent alignment. Because align-
ment procedure involves breaking of the hermetic sesl by removal of a small plug,
the future stabilility of the vfo will be seriously impaired if conditions under
which it was manufactured are not duplicated during alignment. Therefore, it is
possible to align the vfo only temporarily without sending it back to the factory.
If the vfo is to be sent back to the fesetory refer to paragraph 5.4. for instrue-
tions on removal and replacement. This temporary alignment can be performed by a
qualified and properly equipped service technician, buf should be attempted only
in cese of emergency, All components nct contained within the sealed cover can
be maintained in the field.

WARNING

DC NOT, UNDER ANY CIRCUMSTANCES, ATTEMPT TO
REMOVE TEE CUTER CYLINDRICAL COVER. TEIS NOT
ONLY BREAKS THE HERMETIC SEAL BUT EXPCSES THE
FREQUENCY CORRECTCR MECHANISM AND THE CARE~
FULLY COMPENSATED FREQUENCY-DETERMINING ELE-
MENTE,

(v} PROCEDURE.
(1) Before aligning the vic be sure that the bfo is set at 500 ke as
in paragraph 5.3.6. that the 500 kc i-f channel is aligned and that the 100-kc

oscillator is turned off.

(2) Use a signal generator having an output of 1.5 mc with better
then 25 k¢ sccuracy.
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{3} Turrn on the receiver and short the antenna terminal to chassis.

b4 Couple the L. i out Ut from the signal generator to pin 1
3 g

(5) Find the low freguency endpoint (2.0 me) of the vifo by turning
the KILOCYCLE tuning knob clockwige to the last zero heat obtainable in that
direction.

CAUTION

DO RCT FORCE THE VFO SHAFT 3Y ATTEMPTIRG
TO TURN IT FARTHER WBEN IT REACHES THE
STOP AT EITHER END OF THE RARGE.

(6} The vfo setting is now within 20 ke of 2.0 me and must be adjusted
wore accurately as follows. Uncouple signal generator from pin 1 of V106. Connect
a clip lead from the 100-kc oscillator at €173 to pin 1 of V1I06. Turn the 100-kc
oscillator on. Carefully adjust the KILOCYCLE dial to the nearest zero beat. VIio
setting is now exactly 2.0 me. Note the reading on the KILOCYCLE dial at tils
setting.

‘ (7) Rotate the KILOCYCLE dial exactly 10 turns in a counterclockwise
direction from the above KILOCYCLE dial reading. Find zero beat by turning the
KILOCYCLE dial a few divisions toward either side of the lO-turn mark.

(8) If zerc beat occurs on either side of tihe 1l0-turn mark, note tie
magnitude and direction of error by counting divisions bvetween the actual zero beat
reading and the reading where it should have appeared. Muliiply the number of errcr
divisions by three.

(9) If zero beat occurs at less than 10 turns, rotate the KILOCYCLE
dial counterclockwise by the number of divisions arrived at in step {8) (3 tines
the error divisions).

(10) If zerc beat occurs at more than 10 turns, rotate the KILOCYCLE
dial clockwise by the number of divisions arrived at in step (8) (3 times the
error divisions).

{il) Remove the clip plug in the top of the vfo container (See figure
5-1 for location) to gain access to the variable capacitor. Adjust this capacitor
until zero beat is again reached.

(12) The high and low end (2.0 and 3.0 me) zero beat positions
should now be exactly ten turns apart. If this is not the case, repeat the above
procedure until they are, remembering that a new reference point at the fuil
clockwise end of the KILOCYCLE dial will likely be necessary each time the
procedure is repeated. Be careful not to lose the endpoints by counting in-
correctly cor forgetting the count. If endpoints are lost, turn off tne 100-ke
oseillator and start tne procedure over at step (4.
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(12} EXAMPLES. - The following examples illustrate tne procedurs out-
{5) above.

NOTE

DO HOT ATTEMPT TO FOLLCW THESE EXAMPLES AS
INSTRUCTEI “”S “HLY ARE PURELY HYPOTHETICAL
AND ARE INCLUDED FCR ILLUSTRATIVE PURFOSES
ONLY.

uple )  Turn KILOCYCLE dial clockwise to the low frequen-
the vic. HNote dial reading at this point. Rotate thae
turns counterclocikwise to the same XILOCYCLE dial
audible at this setling. Find zero beat by turning tne
ne clogikwise. Tais indicates that the erdpeints are &
turns apart. Multiply the & error divisicns by 3 to ar-
KILOCYCLE dial counterclockwise by twelve divisions since
than 10 turns. AdJust trimmer capacitor to zero beat
Rotate the KILOCYCLE dial exactly 10 turns clockwise to chenk
' e now sxactly 10 turns apart. If they are not, repeat
o} until they are.

o. (Example) Turn KILOCYCLE dial clockwise to the low frequen-
cy endpoint (2.0 me) of the vfo. Hote dial reading at this point. Rotate the
KILOCYCLE dial exactly 10 turns counterclockwise to the same KILOCYCLE dial
reading A beat note ls audivle at this setting. Find zero beat by turni
KZ ACCY”T“ dial 3 divisions counterclockwise. Tals indicates that the endp
are 3 divisions mope than 10 turns apart. Multiply the 3 error divisions vy 3
Lo arrive at 9. Roiate toe KILOCYCLE dial clcckwise by 9 divisiocns since zero

4eia g

beat cccurs at more than 10 turns. Adjust Srimmer capacitor to zero beat at this

position. Rotate KILOCYCLE dial exaetly I0 turns clockwise to check wnether tne
endpoints are now exactly 10 turns apart. If they are not, repeat procedure in
paragravh {U) until they are

ter separating tihe 2.0 and 3.0 me endpoints of the vio exactly
ce tne clip plug on the oscililator container. f tne receive
¢tly read 1.5 and 2.5 mc at tie beat notes after the above pro-
toe KILCCYCLE dial setting by adjustment of the fiducial lire
e KILOCYCLE dial with respect to the vfo shafi. It is not neces-
the r-f and i-f amplifiers for swmall changes in the vfo adjusins

o o

5.3.36,  ADJUSTMENT OF L-12iL. - Reach L-12L from the bottom of tre cnassis.
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4. COMPLETE VFC REMCVAL AWD REPLACEMENT.

T

{a) REMOVAL. ~ If the vfo has to be completely removed from the receiver
for zervicing, proceed as follows.

{l) 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 )

(2) Loosen set screws on the vio COupier Pull coupler apart and re-
move the center disc.

(3) Remove the three gerews that hold the vfo to the gear mounting

plate. The upper right screw, as viewed from front of plate, is accessible throw
a hole in gear by turning the KILOCYCLE shaft to align the heole over the screw.

' {L) @8lide the vfo back and tip the rear downward.

(5) Remove the connector plug and pull vfo from the receiver.

(v) REPLACEMENT. - To replace a vfo in the receiver, reverse the above pro-
cedure. Replace the front panel and knobs; reassemble the vfo coupler, but do
not tighten set screws in the vfo coupler. The procedure used in aligning the
vfo with the receiver tuning dials is as follows.

(1) Carefully turn the oscillator shaft in a glockwise direction until
the stop in the oscillator is reached. (DO NOT FORCE THE SHAFT BEYOND THIS STOF
Back off one turn.

5

(2) B8Set the receiver dials at 1.5 me {low end of band 2).
(3) Tighten the set screws in the vfo coupler.

(L) Proceed as in 5.3.8.{c) (VFO SHAPT). The procedure outlined in
5.3.8.{c) implies correct KILOCYCLE dial readings but a full turn (100 kc) errcr.
However, this procedure is applicable to correction of any errors between the
dial readings and the vfo shaft position. An example of this follows.

&. Suppose in 5.3.8.{c)(1 or 2), zero beat occurs at a reading of
2.1 on the MEGACYCLE dial and 53 on the KILOCYCLE dial rather than at 2.0 and
0-0 (0.153 mec high). A% this setting the vfo shaft set screws are not access-
ible for loosening. Turn the KILOCYCLE dial until the screws can be reached.
At the position where the second screw iz loogened, the dial readings are 2.0
and 22 {2.022 mc}. Since a correction of minus 0.153 mec was indicated by the
zero beat dial readings, hold the vio shaflt statiocnary and turn the KILOCYCLE
dial until the reading is 2.022 wmec minus $.153 mc or 1.869 mc. This is repre-
sented by readings of 1.8 on the MEGACYCLE disl and 69 on the KILOCYCLE dial.
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Tighten one vfo coupling sorew without moving the vfo shaft, and turn the shaft

to position whers the d szrew 1s accessible for tightening. Then furn the
1

oy

ials to g8 2.0 reading
Make fine correcticns
moving the fiducial 1

' for a zero beat at or very near this point.
ting the KILOCYCLE dial position on the shaft or by

in

I

.

2.5. DIAL BULE REPTACEMENT. . Lignts for the slide rule dial are mounted in sock
els that are clipped to the metal structure above the dial. To replace lighnt
bulbs siide the clips off the metal structure and pull cut the sockets. Press
down on the bulb slightly and turn it a fraction of & turn counterclockwise.

When replacing the sockets, press the wires up into the channel. Remove the KILO-
CYCLE dial light, also mounted in a clip tvpe socket, by reaching under the drum
of the MEGACYCLE dial ard grasping the frame of the dial light socket. Press
+ightly on the sides of the frame to release it from the receiver structure, and
then pull it back far enough to replace the bulb.

5:6. DIAL AND BAND CHANGE GEAR MAINTENANCE.

5.6.1. GENERAL ., - The replacing and synchronizing of gears in the dizl and band
change mechanism of this receiver can be a difficult Job. It 1s recommended that
the unit be sent to the factory for servicing should any major repalrs be reguired.

WARNING

IF DISASSEMBLY OF THE GEAR UNIT IS CONTEMPLATED,
INSTRUCTIONS IN PARAGRAPES 5.6.2 AND 5.6.3. MUST
BE FOLLOWED CLOSELY OR IT WILL RE IMPOSSIBLE TO

SYNCHRONIZE THE GEARS UPON REASSEMBLY.

5.6.2. DISASSEMBLY OF GEAR BOX.

(a) If the gear box Is tc be returned to the factory for gervicing, pro-
ceed a8 follows.

(1) Set the receiver on its back. Remove the following knobs: SE-
LECTIVITY, PHASING, BFO PITCH, BAND CHANGE, KILOCYCLE tuning, ZERO ADJ and ANT
TRIM. Remove the collar, tension washer and flat washer from the KILOCYCLE
shaft. Remove the screws that fasten the front panel to the chassis. Lift the
panel off and allow it to hang to one side on the cable wires.

(2) Remove the right-hand end bracket from the chassis.

(3) Loosen set screws in the following couplers: vfo, r-f slug rack
and i~f slug rack sharfts, all accessible from the top of the receiver, and %wo
band change shafts, sccessible from the bottom.

(L) Remove the vfo mounting screws and the gear box mounting screws.

(5) Lift the gear box from the recesiver.
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n the fleid, the gear box may elither be re-
pending on tne extent of repalirs. I the
YOLE knob to its clockwise stop and the KILG-
CYCLE knob o its counterclockwise stop, and follow the instructions in para-
graph 5.6.2.{a); ther proceed according to the following steps. I the box 1
to be left in the receiver, perform steps (1) and (2) under paragrapa 5.6.2.(a};
hen procsed according to the following steps. Refer to figures 2-2 and 5-3

t
for iccation of gears and shafis.

9

(1) Turn shaft G (BAND CHANGE) clockwise to the stop below band L.
Turn shaft A counterclockwise fto the stop.

(2) Scribe a mark across the 85-tocth spider gear that carries the
planetary gears, and acrcss the 90-tooth stop-pin gear, using the top of the
front gear panel zs & pgul

F"u 4]

i

{2} &ecribe a radial mark, precisely under the Geneva wheel spring de-
tent, on the ihk-tooth gear that has two stop pins attached.

(L) Using the sircumference of the Geneva wheel as a gulde, scribe
a mark on the 8%5-tooth gear that drives the Geneva wheel,

{5} 8cribe a mark through the edge of the small dial cord pulley and
the front gear panel.

(6} Remove pin from hub of large dial cord pulley.

Py

(7) Remove large dial cord pulley and gear.

{8} Remove small dial cord pulley.

(9) Remove retaining ring from shaft I (shown as snaft 7 in %t
+ i~ - , ) . =N
view of gear plate in figure 5-5).

Fa ey e
e IronvT

—

(10} Using a pair of right angle TRUARC plie
gie} scribes, remove retaining ri ng from shaft ¥.

(11} Measure ani record the length of loading spring, using a pair of
dividers.

(12) Remcve four mounting screws from fron% gear panel.

ove front gear panel, bel
~emoving +*his panel, do

ng
o

careful not to let szafts ride up
o

with plate. fhile allow gears to unmesh or rotat

f1L) Keep snim weshers with respecti shafts.

5]

=
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Section & Maintenance

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

{17} TIf the overtravel coupler is removed, note that the disc and
gear are detented. Do note lose detent ball.

{18) Make a2ll necessary repairs. If any parts that have been scribed
are to be replaced, be sure to scribe the new rarts in exactly the same manner as
the old before placing them in the equipment. If the loading cord is to be re-
placed, form a small lcop at one end of each of the two pieces to provide an-
chors for the spring. Push free ends of the cords through the praoper pulley-
goles. Knot the free ends after allowing for five-inch lengths of cord between
tne loops and knots. (oat the knots with Duco cement.

5.6.3. REASSEMBLY OF QEAR RBOX. - The following procedure assumes that all gears
nave 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 an alil bearing surfaces during assembly.

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

{c) Replace 48-tooth gear and shaft X assembly and shim washers, item J.
Replace retaining ring.

(d} Replace 52-tooth gear and shaft E assembly and washer, item G. Line
up scribe marks on gear and rear plate. Replace retaining ring.

(e) Replace 48-tooth detent gear, shaft G, detens, and 16-tooth gear as-~
sexbly. Line up marks on rear panel, 48-tooth gear, and detent spring.

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

(8) Replace 48-tooth gear, shaft B, 2h-tooth gear assembly, and washers,
items £ and D, as follows:

Wind tae loading cord about 1-1/2 turns clockwise on ttie pulley that
is attached to the 52-tcoth gear on shaft E. Do rnot move gears while doing this,
Hook spring onto both halves of the loading cord. Insert shaft B intc hole on
rear plate, but do not yet engage the 4B-tooth gear with the detent gear. Whiie
holding the 52~tooth gear and shaft E assembly and the detent gear at their re-
spective gscribe marks, rotate shaft B counterclockwise until loading spring
stretches to the length measured before disassembly. Engage 48-tooth gear with
detent gear while maintaining tension on the loading spring.
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{n} Replace the 72-tooth gear and 50-tcoth-sun gear assembly and shinm
washer, item W, wnile nolding S5-tooth spider gear so that the scribe mark on
ig norizontal (parallel with the top and bottom edges of the gear panels).
Kesp alil other gears set at fthe scribe marks.

{1) Reassemble overtravel disc with the lil-tooth overtravel gear. De-
tent the two together with detent ball. Use AN-G-25 greadge to hold ball in
places.

(J) Replace overtravel assembly, lining up mark on overtravel gear with
notch on Geneva detent spring.

—

(k) Replace 85-tooth gear, shaft G, and 16-tooth gear assembly, lining
up arcuste scribe mark with circumference of cvertravel gear. (This mark will
later line up with the CGeneva wheel, but at present it is concentric with the
overtravel gear. Make sure that alignment described in step {h) is maintained.

{1) Replace Geneva wheel and 33-tocoth gear assembly and shim washer, item
D. Be sure Geneva drive pin is engaged with slot in the Geneva wheel while the
Geneva wneel detent is engaged, and that the arcuate scribe mark on the 85-~tocth
drive gear lines up with the circumference of the Geneva wheel.

(m) Replace 99-tooth gear and shaft I assembly, and wvasher, item G.
Position is not critical.

(n) Lay the 90-tooth stop-pin gear in position with the scribe mark hori-
zontal across the top, and collinear with scribe mark on the 85-tcoth spider
gear (parallel to the top and bottom edges of the gear panels).

(o) Replace front gear panel as follows: While sliding the panel into
position, slide the S0-tooth stop-pin gear on iis shaft which is attached to
the front panel, being careful toc keep scribe mark lined up with the mark on the
85-tcoth spider gear. Also keep arcuate mark on the 85-tooth Genmeva drive
gear lined up with the circumf'erence ¢f the Geneva wheel. Further, keep the
mark on the 1bd-tocoth overtravel coupler gear 1ined up with noteh in the Geneva
wheel detent. Replace screws in front gear panel.

(p) Check operation of the BAND CHANGE gear. If the gear box has been re-
moved Irom the receiver, make the check while holding the gear box in a hori-
zontal plane with the front gear panel facing down, so that the 90-tooth stop

pin gear will not fall off during the check. If the gear box has not been re-
moved from the receiver, replace the retaining ring on the 90-tooth stop-pin

gear shait before making the check. In elther case, proceed as follows:

(1) Shaft ¢ should now be against the clockwise stop, and should de-
tent when turned counterclockwise approximately 45°. The ball on shaft £ wiil
now detent shaft G every 180°.

{2} When shaft G is fturned counterclockwise 7-1/2 revolutions, or 15
deten* positions from *hke first detent position, the pin in the lblk-tooth gear



Section 5 Maintenance

on shaft H (figure 5-5), and the radial pin on the overtravel disc rotate clock-
wise until the radial pin just touches or is about to touch the pin in the rear
gear panel. Further rotation of shaft G causes the pin in the gear t¢ leave the
radial pin that was stopped by the pin in the rear gear panel. Thus the over-
travel coupler output shaf*, which drives r-f band switches S101 through S106
(figure 4-2), rotates 300° for the first 16 detent positions of shaft G and re-
mains at that setting for further ccounterclockwise rotation of ghaft G.

(3) sShaft @ should rotate 14 more detent positions or 7 revolutions
from the sixteenth detent position, and should hit the counterclockwise stop ap-
proximately 45° past the thirtieth detent pogition. If the stop pins intersect
before this, adjust them by changing phase relations of the gears at points 1,

2, and 3, shown in figure 5-5. Before deciding to change the relative positions
of these gears, double check the conditions in steps (1), (2) and (3). If in-
structions in paragraphs 5.6.2. and 5.6.3. were followed rrecisely, operation

of the BAND CHANGE gear train should meet the conditions set forth in these steps.

(k) The Geneva wheel should turn onme notch when shaft ¢ turns coun-
terciockwise from an even-numbered to an odd-numbered detent position. {Count
the first detent position from the clockwise stop as number 1.) Thus shaft I
should rotate through 1L positions, or 280°, for 30 detent positions, or 1lh-1/2
turns, of shaft G. The initial position of shaft I should correspond to de-
tent positions 1 and 2 of shaft G, the second shafi I position should corres-
pond to detent positions 3 and 4 of shaft G, and so on through to the thir-
tieth detent position of shaft G.

(q) After accomplishing proper operation of the BAND CHANGE gear train,
replace the retaining ring on the 90-tooth stop-pin gear shaft.

(r) Replace large dial cord pulley and gear assembly as foilows: Turn
shaft A to counterclockwise stop. Make sure that the 52-tcoth gear on shaft E
and the LB-tooth detent gear on shaft C are still set at their respective scribe
marks. Place pulley and gear assembly far enough on shaft B to engage the rear
section of the split gear with the 15-tooth gear on shaft A. Be sure that groove-
pin holes in shaft and hub are lined up and that the pulley slot is within 45°
of the position shown in figure 5-5. Rotate front section of split gear so that
springs streteh to 3/& of an inch. Engage front section with 15-tcoth gear on
shaft A. Replace groove pin and tighten set screw.

(s) 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 rela-
tive position at the drum on shaft B wnen shaft A hits the clockwise stop. The
loading spring should not touch either drum at either end of its Hravel.

() Replace small dial cord pulley. Line up with scribe mark and tighten
set screw.

(u) Rotate shaft 4 to its counterclockwise stop, and shaftt ¢ to its clock-
wise stop; then replace the gear box in the receiver. Reconnect couplers; then
replace dial cords, front panel and right-hand end bracket. Replace fiat washer,

R 1]
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tension washer and collar on KILOCYCLE shaft. Push collar against tension wasih-
er until tension washer is almost flat; then tighten set screws. Replace knobs.

5.7. R-F TUNER ASSEMBLY MATNTENANCE.

5.7.1. GENERAL. - The r-f tuner assembly will require very litile maintenance.
However, should it be taken apart for any reason, the following information wiil
indicate the correct positions of the cams.

5.7.2. POSITIONS OF CAMS. - The front plate of the slug rack assembly contains
three alignment holes as indicated in figure 5-6. If the cams are correctly
synchronized, the tips of the front cams will be directly oppcsite these noles.
Use a dental miryor to accurately inspect the position of the cam tips in re-
lation to the alignment holes. If a dental mirror is not available, check posi-
ticns and operation of the cams in the feollowing manner.

(a) 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 1/16 of an inch to the right of the cam tip.
The cam rider should descend this same right-hand edge when step (c¢) is per-
formed.

(¢) Turn BAND CHANGE knob to band 16. Turn KILOCYCLE xnob counterciock-
wise to stop. The cam rider should still be on the same side of the car as In
step (b), and not bottomed in the low spot of the cam.

(d) Turn BAND CHANGE kncb to band 15. Turn KILOCYCLE knob clockwise to
stop.

(e) Viewing the center cam from the front, the cam rider should be ap-
proximately 1/32 of an inch to the left of the cam tip. The cam rider should
descend this same left-hand edge when step (f) is performed.

(f) Turn BAND CHANGE knob to band 8. Turn KILOCYCLE knob counterclock-
wise to stop. The cam rider should still be on the same side of the cam as in
step (&) and not bottomed in the low spot of the cam.

(g} Turn RAND CHANGE znocb to band 7. Turn KILOCYCLE knob clockwise to
stop.

(h) Viewing the left-hand cam from the front, the cam rider should be ap-
proximately 1/32 of an inch to the right of the cam tip. The cam rider should
descend this same right-hand edge when step (1) i1s performed.

(i) Turn BAND CHANGE knob to band &. Turn KILOCYCLE knob counterclock-
wise to stop. The cam rider should still be on the same side of the cam asg in
step (h) and not vottomed in the low spot of the cam.
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{3} Before putting the receive:
electrical alignment of the stages affe Yy a
synchronization of the siug rack with the RAND CHANGE mechanism.

5.8. DIAL CCRDS.

5.8.1. MEQGACYCLE POINTER CORD. - Refer to Tfigure 5-7. Remove the front panel
according to directions in paragraph 5.6.2. If the cord is to be replaced, usgse
36-5/8 inches of Collins number 432 100G 00 nylon-covered cord.

(a) Turn kilocycle control shaft counterclockwise to stop.

(t) Tie a loop in the cord. Loop the cord over the tab at point X in

(c) Wind cord about one-half turn clockwise on ruliey A, continue to pulley
B, peinter, pulley O, and back to pulley A,

{d} Wind cord about 1-1/2 turns clockwise arcund pulley A. Pasten cord
to the spring on pulley A with spring at full tension.

(e) Replace front panel, kilocycle control shaft flat washer, tension
wasnher, collar, and knobs,

5.8.2. DRUM CORD. - If the drum cord has jumped the puileys, restring it wita-
out removing the front panel. If the cord is broken, remove the front panel as
in paragraph 5.6.2. Use 27 inches of Collins 432 1009 GO nylon-covered cord for
replacement.

(a) Turn BAND CHANGE knob to band 30.

(b} Turn pulley E, figure 5-7, about one-half turn and hold tensicn of
spring.

{¢c) Insert cord in pulley D and xnot it. Wind cord about three-quarters
of a turn on pulley D; extend to pulley E, and wind it one and one-half turns or
more arcund pulley E as needed. Insert cord in hole and knot it.

(d) Replace panel and knobs.

{e}) Loosen set screw in drum hub and turn drum until 30-me band is cen-
tered in the escutcheon opening; then tighten set screw.

e
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Meggurements Table 5«

TABLE 5-1

51J-2 TUBE 3CCKET RESISTANCE AND VOLTAGE MEASUREMENTS

All measurements taken from socket pins to ground, resistance measurements taxe-
with no a-c input, power on, gain controls on full, AVC on, all other switches
off unlegs o2therwise noted.

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

r-f gain full on, audic gain off, AVC on, all other switches off unless other-

wise noted. Voltages measured with vacuum tube voltmeter, 11 megohms input re-
sistance.

TUBE PIN RESISTANCE VOLTAGE
V1ol 1 1,150,000 -1.35
2,7 GND 0
- AAKS 3 GND 0
\ b FIL 6.3 AC
5 58,000 63 BAND 1 (165 ALL OTHERS)
| & 79,000 90
Vige 1 2 0
g 2 470 +1.5
6BES 3 aND o
L FIL 6.3 AC
5 Lo,000 160
o) 90,000 50
7 330,000 VARIES WITH XTAL INJECTION
(0 to -2v)
V103 1 100,000 0
2 1,500 +4.8
ABES 3 GND 0
I FIL 6.3 AC
5 40,000 175 BAND 1 (O ON ALL OTEERS)
6 70,000 90
7 .1 o)
Vick 1 680,000 -15 WITH XTAL CALIBRATCR ON
2,7 4700 WITH +46 WITH CALIBRATOR OFF
100 Ke
ERAS 0SC. ON +6.5 WITH CALIBRATOR ON
3 FIL 6.3 AC
; L GID 0 :
; 5 270,000 70 WITH CALIBRATOR ON
- 180 WITH CALIBRATOR COFF
£ 150,000 55 WITH CALIBRATOR ON
| 180 WITH CALIBRATOR OFF ‘




Table 5.1 Measurements
TURE PIN RESISTANCE
V105 1 100,000 VARIES WITH XTAL (-3 to -10V) !
GAKS 2,7 9 +.1
3, GND o {
b FIL 6.3 AC {
5 90,000 BAND 2 18 BAWD 2 ;
40,000 BAND 3 160 BAND 3 |
& 75,000 98 BAND 3 / 92 BRAND 2
V106 1 100,000 -.1
6BES 2 470 +2.0
3 GND 0
L FIL 6.3 AC
5 38,000 200
6 70,000 60
7 .3 BAND 3 0
.4 BAND 2
vigy 1 58,000 -1.5
6EBAE 2,7 GND 0
3 GND 0
L FIL 6.3 AC
5 35,000 190
‘ 6 2k, 000 52
V108 1 58,000 -1.5
BRAG 2,7 GND o
3 GND 0
In FIL 6.3 AC
5 35,000 190
& 22,000 55
V109 1 58,000 -1.5
EBAE 2,7 38 +.3
3 GND 0
L FIL 6.3 AC
5 35,000 190
6 85,000 85
Viic 1 500 -52
1247 2 500 -52
3 100,000 -50
4 FIL 6.3 AC
5 FIL 6.3 AC
6 100,000 4.0
7 100,000 k.o
8 GND o
| G GYD 0

i
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Table 5-1

Measurements
TURE PIN RESISTANCE VOLTAGE
Viil i L7, 000 -1.5 AVC ON
128X7 2 T0C, 000 L5
3 2700 kg
L FIL 6.3 AC
5 PIL 6.3 AC
6 47,000 -1.5 AVC ON
7 700,000 -5
8 2700 -4o
9 GND 0
vliz 1 33,000 -k
124X7 2 33,000 -~ b
3 33,000 LIMI- -.8 LIMITER OUT
TER QUT
1 meg. LIMI- -.3 LIMITER IN
TER IN
L FIL 6.3 AC
5 FIL 6.3 AC
6 25,000 150
7 500,000 0
8 3,300 +1.8
9 GND 0
V113 1 NC 0
AR5 2 GND o}
3 GND o}
4 FIL 6.3 AC
5 35,000 210
6 35,000 210
7 100,000 -12
V1lk 1 90,000 -.5
6RAG 2 GND 0
3 GND 0
L FIL 6.3 AC
5 150,000 200
6 GND BFO OFF 0
370,000 BFO 33
ON
7 .1 0
¥v115 1 NC NC
5VLG 2 35,000 2ho
3 NC NC
L £00 LOo AC
5 [0 NC
6 600 LGO AC
7 NC NC
8 35,0060 240

526






PARTS LIST

SECTION 6
51J-2 RECEIVER
ITEM CIRCULT FUNCTICHN DESCRIPTICN COLLINS
PART NUMBER
C-101 | £-101 padding CAPACITOR: mica, GI0 mmf i;%, 500WY 912 0547 G0
£-102 | L-101 trimming CAPACTITOR: variable ceramic, 8-50 917 1038 0C
mof , 350 WV
€-103 |L-102 padding CAPACITOR: mica, 510 mmf +2%, 300WV | 912 054 00
C-10h |L-102 trimming CAPACITOR: variable ceramic, 8-50 g17 1038 00
mmf, 350 WV
€-105 | L-103 padding CAPACITOR: mica, 300 mmf +2%, SCCWV 912 0526 GO
C-106 |L-103 trimming CAPACITOR: variable ceramic, 8-5C 917 1038 00
mmf, 350 WV
C-107 {L~10k4 padding CAPACITOR: mica, 220 mmf j?%; 500WV 912 0517 C0
C-108 {L-104 trimming CAPACITOR: variable ceramic, 8-50 17 1038 o0
mmf', 350 WV
C-109 |L-105 padding CAPACITOR: mica, 75 mmf +5%, S00WV g12 0k&5 00
C-110 | L-105 trimming CAPACITOR: wvariablie ceramic, 5-25 17 1036 00
maf, 350 WV
£-111 } L-106 padding CAFACITOR: Not used
C-112 | L-106 trimming CAPACITOR: variable ceramin, 5-25 9l7 153 00
mmf', 350 WV
C-113 |V-101 grid coupling CAPACITOR: mica, 100 mmf +5%, S00WV G912 gk 00
C-l1l4 | vV-101 grid decoupling | CAPACITCR: ceramic, 10,000 mmf, 912 0566 O
350 WV
C-115 | V-101 screen by-pass CAPACITOR: ceramic, 1C,000 mmf, 913 0565 00
350 WV
C-116 |V-102 grid coupling | CAPACITOR: ceramic, 1.0 mmf +1/k 916 368 00
mmf, 500 WV
C-117 |V-121 plate coupling | CAPACITOR: ceramizc, 2.0 mmf +1/k 916 4373 00
tand 1 mmt, 500 WV

o
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SECTION 6
51J-2 RECEIVER
ITEM CIRCUIT FUNCTION DESCRIPTION COLLINS
PART NUMBER
£-118 | L-130 padding CAPACITOR: mica, 910 mmf +1%, 300WV | 935 5015 00
C«119 { 1.-110 trimming CAPACTTIOR: variable ceramic, 8-50 917 1038 00
mmf, 350 WV
€-120 | L-107 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
mmf', 350 WV
C-121 | L-107 padding CAPACITOR: mica, 220 mmf; 12%, 500WV | 912 0517 O
c-122 | .-108 trimming CAPACITOR: variable ceramic, 5-25 917 1036 00
C-123 | L-108 peadding CAPACITOR: mica, 75 mmf iS%, 500WV 912 0485 Q0
C-124 [L-109 trimming CAPACITOR: -variable ceramic, 5-25 917 1036 00
) maf, 350 WV
C-125 CAPACITOR: XNot used
C-126 | V-101 plate by-pass CAPACITOR: ceramic, 10,000 mmf, 350 913 0566 00
WV
C-127 [ L-111 padding CAPACITOR: mica, 220 mmf, +2%, 500 912 0517 00
WV
C-128 | L-11% trimming CAPACITOR: variable ceramic, 8-50 917 1038 ©0
mmf, 350 Wy
C-129 | L-112 padding CAPACITOR: mica, 75 mmf +5%, 500 WV 912 L85 00
C-130 | L-112 trimming CAPACITCR: variable ceramic, 5-25 917 1036 09
mmf, 350 WV
C-131 1L-113 padding CAPACITOR: HNot used
C-132 |L-113 trimming CAPACITOR: variable ceramic, 5-25 917 1036 00
met, 350 WV
C-122 |V-102 grid coupling, |CAPACITOR: ceramic, 1.5 mmf i;/h 916 4370 ©O
band Lke7 mnt, 500 WV

C-134 | V-102 cathode by-pass | CAFPACITOR: ceramic, 10,000 mmf, 350 913 0566 CO
WY

62




PARTS LIST

SECTION &
51J-2 RECEIVER
ITEM CIRCUIT PUNCTION DESCRIPTION COLLINS
PART NUMBER
C-135 | V-102 screen by-pass | CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WV
C-136 ] V-102 injection CAPACITOR: ceramic, 100 mmf, 350 WV g1z ohok 00
coupling
C-137 | L-114 to L-115 CAPACITOR: eeramic, 10,000 mnmf, 913 0566 00
coupling 350 WV
C-138 1§ V-102 plate by-pass CAPACITOR: ceramic, 10,000 mmf, g13 0566 00
350 Wv
C-139 | L-125 padding CAPACITOR: ceramic, 20 mmf, +5% 916 420 00
C-140 | L-115 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
mmf, 350 WV
C-141{ V-103 cathode by-pass{ CAPACITOR: ceramic, 10,000 mmf, 350 13 0566 00
WV
C-142 | V-103 screen by-pass | CAPACITOR: ceramic, 10,000 mmf, 350 913 0566 O
WV
C-143 | V-103 injection CAFACITCR: mica, 100 mmf jﬁ%, 500 912 okglk 00
coupling Wv
C-lik 1 1-121 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
C-145 { L-121 padding CAPACITOR: mica, 150 mmf jﬁ%, 500WV 912 0506 00
C-146 | Bands 29, 30 harmonic | CAPACITOR: variable ceramic, 5-25 917 1036 00
tuning mrt, 350 WV
C-147 { Bands 27, 28 harmonic | CAPACITOR: variable ceramic, 5-25 917 1036 00
tuning mmi, 350 WV
C-148 {Bands 25, 26 harmonic | CAPACITOR: variable ceramic, 5-25 17 1036 00
tuning mmf, 350 WV
C-149 | Bands 23, 24 harmonic | CAPACITOR: variable ceramic, 5-25 917 1036 00
tuning mauf, 350 WV

Lz
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C-150 1] Bands 21, 22 harmonic| CAPACITOR: variable ceramic, 8-50 917 1038 00
tuning mmf', 350 Wy
C-151| Bands 19, 20 harmonic| CAPACITOR: ceramic, 15 mmf +5%, 916 4412 00
tuning 500 WV
C-152 | Bands 19, 20 harmonic | CAPACITOR: variable ceramic, 8-50 917 1038 00
mmf, 350 WV
C-153 | Bands 17, 18 harmonic | CAPACITOR: ceramic, 36 mmf +5%, 916 4hLhB 00
tuning 500 WV
C-154 | Bands 17, 18 harmonie | CAPACITOR: varisble ceramic, 8-50 917 1038 ¢0
tuning mmf, 350 WV
C-155 | Bande 15, 16 harmonic | CAPACITOR: ceramic, 47 mmf +5%, 916 LL63 00
tuning 500 WV
C~156 | Bands 15, 16 harmonic | CAPACITOR: variable ceramic, 8-50 917 1038 00
tuning ot , 350 WV
C-157 | Bands 13, 1k harmonic | CAPACITOR: ceramic, €8 mmf +5%, 916 4309 00
tuning 500 WV
C-158 | Bands 13, 14 harmonic | CAPACITOR: variable ceramic, §-50 917 1038 o0
tuning mmf, 350 WV
£-159 | Spuricus filter CAPACITOR: mica, 150 mmf p/m 5%, 912 0506 GO
tuning 500 WV (p/o L-124)
C-160 CAPACITOR: Hot used
C-161 | Bands 1, 2 harmonic CAPACITCOR: mica, 200 mmf i?%, S5C0WV 912 051k 00
tuning
C-162 | Bands 1, 2 harmonic CAPACITOR: variable ceramic, 8-50 917 1038 00
tuning mmt', 350 WY
C-163 | V-105 plate by-pass CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WV
C-16% | V-105 scresn by-pass | CAPACITOR: ceramic, 10,000 mxf, 913 0566 00

[
§
s

350 WV
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C-165 | Osc. feedback network| CAPACITOR: ceramic, 15 mmf +5%, 916 Lki2 0o
500 WV
C-166 | Osc. feedback network| CAPACITOR: mica, 100 mmf +5%, 500 Wv| 9l2 o4gh 0o
C-167 ; Osc. grid circuit CAPACITOR: variable ceramic, 3-12 917 1033 00
capacity trimmer mmf, 350 WV
C-168 CAPACITOR: Not used
0-16% | Freq. standard ad- CAPACITCR: variable ceramic, 5-25 917 1036 00
Justing ommf, 350 WV
C~170 | V-104 cathode by-pass| CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WV
C-171 | V-104 screen by-pass | CAPACITOR: mica, 100 mmf +5%, 500 WV] G12 OLSk 00
C-172 1 V-10k plate decou- CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
pling 350 WV
C-173 | Freq. standard CAPACITOR: ceramic, 10 mmf +1 mmf, 916 4Lo6 00
coupliing 500 WV
C-174 | L-116 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
mnf, 350 WV
C-175 | L-116 padding CAPACITOR: mica, 180 mmf +2%, 500 WV| 912 0511 00
C-176 | L-117 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
zmf, 350 WV
C-177 { L-117 padding CAPACITCR: mica, 300 mmf +2%, 500 WV| 912 0526 O
C-178 | V-3 plate by-pass CAPACITOR: ceramie, 10,000 mmf, 913 0566 00
350 wWv
C-17% | L-118 padding CAPACITOR: mica, 180 mmf +2%, 500 WV| 912 0511 00
C~180 | L-118 trimming CAPACITCR: variable ceramic, 8-50 917 1038 Co
mmf , 350 WV
£-181 | L-119 padding CAPACITOR: mica, 300 mmf +2%, 500 WV| 912 0526 00
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C-182 [ L-119 trimming CAPACITCR: variable ceramic, 8-50 917 1038 00
mmf', 350 WV
C-183 | V-106 cathode by-pass | CAPACITOR: ceramic 10,000 mmf, 350 913 0566 00
Wv
- C-18L | V-106 grid by-pass CAPACITOR: mica, 100 mmf +5%, 500 WV | 912 049k 00
C-185 | V-106 screen by-pass | CAPACITOR: ceramic, 10,000 mmf”, 313 0566 00
350 wWv
C-186 | V-106 plate by-pase CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 Wy
C-187 | Filter crystal CAPACITOR: ceramic, 2.0 omf i;/& 916 4373 00
parallel mmf , 500 WV
0-188 | Filter crystal CAPACITOR: variable air, midget, 504 7338 001
phasing dual section, 10 mmf +1 mmf max
per section
C-184 | V-107 grid decoup- CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
ling 350 Wy
C-190 1 V-107 screen by-pass | CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WV
C-191 | V-10T7 plate by-pass CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
' 350 WV
£-192 CAPACITOR: Not used
C-193 {V-108 grid decoup- CAPACITOR: ceramic, 10,000 mmf, 913 0566 0C
ling 350 WV
C-19k | V-108 screen by-pass | CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
50 WV
C-195 {v-108 plate by-pass CAPACITCR: ceramic, 10,000 mmf, 913 0566 00
350 WV
C-1G6 CAPACTTCR: Not used
C-197 | V-109 grié decoup- CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
ling 350 Wv
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C-1G6 {V-109 cathode by-pass | CAPACITOR: paper, .1 mf i;O%, 150 Wv 931 0333 CC
C-199 {V-109 screen by-pass |CAPACITOR: ceramic, 10,000 mmf, 350 913 0566 00
Wy
C-200 |V-109 pliate by-pass CAPACITOR: ceramic, 10,000 mmf, 350 913 0566 C©O0
Y
C-20% CAPACITOR: Not used
C-202 iDetector Filter CAPACITOR: mica, 330 mmf jﬁ%, 500 Wv 912 0529 00
C=-203 CAPACITCR: Not used
C-204 JAVC rectifier cou- CAPACTTOR: mica, 100 mmf i5%, 500 WV 912 Q4G4 00
pling
C-205 {Back bias r-f filter CAPACTT?CR: paper, .1 mf ﬁ;O%, 150 Wv 931 0333 20
C-206 [BFO coupling CAPACTIOR: mica, 5 mmf iS%’ 500 WV 912 oh28 00
£-207 AVC amp stabilizing [CAPACITOR: paper, .1 mf +10%, 150 WV 931 0333 00
C-206 JAVC amp. stabilizing |CAPACITOR: paper, .1 mf +10%, 150 WV 931 0333 00
C-209 jAudic coupling CAPACITOR: ceramic, 10,00C mmf, 350 913 0566 00
WV
0-210 |Woise limiter filter |CAPACITOR: paper, .l mf +10%, 150 WV 931 0333 00
G-211 jAudio coupling CAPACITOR: ceramic, 10,000 mmf, 350 G613 0566 00
Wy
¢-212 |Audioc cutput egqual- CAPACITOR: ceramic, 10,000 mmf, 350 913 0566 00
izer WY
C-213 [AVC time constant CAPACITOR: ceramic, 10,000 mmf, 350 913 0566 00
WV
0-21L [FF cgeillator B+ CAPACITOR:; ceramic, 10,000 mmf, 350 931 0565 00
filter WY
G-21% W-1il cathede by-pass [CAPACITOR: dry elsctrolytic, 20 mf, 184 6509 00




51J-2 RECEIVER

PARTS LIST

SECTION 6

ITEM CIRCUIT FUNCTICH DESCRIFTION COLLINS
PART NUMBER
C-216 |Back bias filter CAPACITOR: dry electrolytic, 20 mf, 18k 65096 00
150 Wy
C-217 [ C-217A and C-217R CAPACITOR: dry electrolytic, dual 184 5000 00
section; -10% +250%, 450 WV
C-2174} Power supply filter CAPACITOR: 35 mmf, section of (-217
C-217B Power supply filter CAPACITOR: 35 mf, section of ¢-217
C-218 | V-114 screen by-pass | CAPACTTOR: ceramic, 10,000 mmf, 913 0566 00
350 Wv
C-219 | V-114 screen decoup- | CAPACTITOR: ceramic, 10,000 mmf, 913 0566 Q¢
ling 350 WV '
C-220 | Variable i-f coupling | CAPACTITOR: ‘ceramic, 4.0 mmf ii/i; 916 4380 00
muf, 500 WV
C-221 | Variable i-f coupling | CAPACITOR: ceramic, 2.0 mmf i}/& G916 4373 00
mmt, 500 Wv
C-222 | Power supply r-f CAPACITOR: péper, 21 mf i;O%, Loo wWv 931 0299 &0
filter
C-223 | B+ isolation capaci- | CAPACTTOR: dry electrolytic, 8 mf, 184 6515 00
tor 350 Wy
C-22L | Calibration osc. CAPACTITOR: variable air, 6-100.5 mmf ger 0024k 00
panel adj.
CR~101] Audic level meter RECTIFIER: dry disc, instrument type 353 3000 00
rectifier
E-i0l | Antenna input con- BOARD: terminal, 3 solder lug term 306 0158 00
nector
E-102 |Relay terminal BOARD: terminal, 3 solder lug term 306 0158 00
E-1023 | Audio ocutput cone BOARD: terminal, 3 solder lug term 306 0158 o
nechor
F-101 | Primary power fuse FUSE: cartridge, l-amp slow-blow | 26L L4280 00

6-8
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I-1c1

I-102

1-103

I-104

J-101

L-101

L-102

L-103

Dial illuminating

Dial illuminating

Dial illuminating

Meter illuminating

Headphone output

Band 1 antenna

RBand 2 antenna

Band 3 sntenna

Band & to 7 antenna

Band & to 16 antenna

Band 17 to 30 antenna

LAMP:'pilot light, miniature bay-
onet base bulb, T-3-1/4 bulb

LAMP: pilot light, miniature bay-
onet base bulb, T-3-1/4 bulb

LAMP: pilot light, miniature bay-
onet base bulb, T-3-1/4 bulb

LAMP: dial light, 6-8 v, miniature
bayonet base bulb, (part of M-101)

JACK: phone, 2 circuit, for use with
0.250" diam plug

COIL ASSEMBLY: 2 windings, lst wind,
asymmetrically wound, 75 turns,
secd winding close spaced, 15
turns

COIL ASSEMBLY: 2 windings, lst wind.
asymmetrically wound, 48 turns,
secd winding close gpaced T turns

COIL ASBEMBLY: 2 windings, lst wind.
asymmetrically wound, 42.9 turns,
second winding close spaced, 5
turns

COIL ASSEMBLY: 2 windings, lst wind.
asymuetrically wound, 20 turns;
second winding close spaced, 3
turns

COIL ASSEMBLY: 2 windings, lst wind.
asymmetrically spaced, 20 turns
second winding close spaced 1-5/6
turns

COIL ASSEMBLY: 2 windings, lst wind.
asymuetrically wound, 20 turns,
second winding close spaced, 1-5/6
turns

262 3240 00
262 3240 00

262 3240 00

360 0025 Q00

504 3038 001

50k 3042 co1

504 3045 001
S50k 3049 001
Co1

50k 3053

50b 205k 001

o
i
e
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L-107 | Band 4 to 7 mixer COIL ASSEMBLY: RF, single winding, 50k 3060 COL
priaary 27 turns asymmetrically wound
L-108 | Band 8 to 16 mixer COIL ASSEMELY: RF single winding, 504 3061 00l
primary 20 turns, asymmetrically wound
L-109 | Band 17 to 30 mixer COIL ASSEMBLY: RF, single winding, 504 3062 001
20 turns, asymmeitrically wound
L-110 | Band 1 mixer COIL ASSEMBLY: RF, single winding, S04 3056 001
75 turns, asymmetrically wound
L-111 {Band 4 to 7 mixer COIL ASSEMBLY: RF, single winding 50k 3060 001
secondary 75 turns asymmetrically wound
L-112 {Band 8 tc 16 amixer COIL ASSEMBLY: RF, single winding, 504 3061 00
secondary 20 turne asymmetrically wound
L-113 {Band 17 to 30 mixer COIL ASSEMBLY: RF, single winding, 504 3062 001
secondary 20 turns assymmetrically wound
L-114 |Band 1, 11.5 to 10.5 | COIL ASSEMBLY: IF, single winding, 504 3064 001
me 1-f eoil 48 turns, asymmetrically wound
L-115 [Band 1, 11.5 to 10.5 COIL ASSEMBLY: IF, single winding 504 3057 00
me 1-f coil 16 turns
L-116 | Variable i-f coil COIL ASSEMBLY: IF, single winding 504 3064 001
primary L8 turns, asymmetrically wound
1L.-117 |Variable i-f coil COIL ASSEMBLY: single winding, 46 504 3066 001
primary turns
L-118 | Variable i-f coil CCTL ASSEMBLY: TIF, single winding 504 5347 o001
seccndary L8 turns, asymmetrically wound
L-119 {Variable i-f coil COIL ASSEMBLY: single winding, 46 504 3066 001
secondary turns
L-120 | Crystal oscilliator COIL ABBEMBIY: 500 uh, 3 sections of 503 4535 001
cathode choke 112 turns esach
L-121 | Crystal oscillator COTL ASHEEMBLY: oscillator plate, 5Ck 3074 001

harmonic selector

single winding, 46 turns
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L-122 | Tnput cnoke REACTOR: filter, 3.0 hy 0.120 amp, 678 0324 00
100 ohm, 90/140 cps
L-123 | Output choke REACTOR: filter, 5.0 ay 0.080 amp, 678 0323 00
300 ohm max, 90/140 cps _
L-124 | Spuricus filter COIL: 46 turns #28 wire 504 6646 002
M-10L1 | Signal level and db [METER: Signal level, 1 ma, 46 ohm Ls8 0192 ©0
meter (includes I-10k4)
P-CO1 VFO Power conneetor BOARD: oscillator terminal, 5 504 5010 00
solder lug term
P-10L | AC plug and cord CORD: 6 £t lg, with 2 conductor 4o 1003 00
AC plug
R-101 V-0l grid return RESISTOR: 1 megohm ilO%, 1/2 W 75 1212 00
R-102 V-101 grid decouplingfRESISTCR: .10 megonm i;o%, l/a W 7h5 1170 00
R-1C3 RESTISTOR: Not used
R-10L V-i01l screen dropping}RESISTOR: 33,000 chm i;O%, 1/2 w ThS 1189 00
R-105 | V-101 plate lcad, RESISTOR: 10,000 ohm +10%, 1/2 w Ths 1328 00
band 1
R-106 | V-101 plate decoup- JRESISTOR: 6800 ohm +10%, 1/2 w 75 1121 00
dng
R-107 1 V-102 cathede RESISTOR: W70 ohm j;o%, 1/2 w Th5 1072 G0
R-108 | v-102 grid I return |[RESISTOR: .33 megohm +10%, 1/2 w 745 1191 00
R-1CG | V-102 screen dropping{RESISTOR: 47,000 ohm +10%, 1/2 w ThS 1156 Q0
R-110 | V-102 plate decoup- [RESISTCR: 2200 omm i;O%, 1/2 w TS5 1106 00
iing
R-111 /=103 cathode RESISICR: 1500 chm i;@%, 1/2 w Ths 1093 00

(o)
!
ot

i__.‘l
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R-112 | V=103 grid 1 return RESISTOR: .10 megohm i}O%, /2w 745 1170 00
R-112 | V-10% screen dropping| RESISTOR: 33,000 obm +10%, 1/2 w Th5 1149 00
R-114 | V-105 ssreen dropping| RESISTOR: 33,000 ohm +10%, 1/2 w 745 1149 00
R-115 | v-105 grid leak RESISTOR: .10 megohm +10%, 1/2 w 45 1170 00
R-116 | V-103 plate losd RESISTOR: 2200 ohm +10%, 1/2 w 745 1100 00
R-117 | V-102 plate load RESISTOR: 47,000 ohm +10%, 1/2 w 745 1156 00
R-118 | V-10k grid leak RESISTOR: .68 megohm +10%, 1/2 w TL5 1205 00
R-119 | v-104 cathode RESISTOR: 4700 ohm +10%, 1/2 w 745 111k 00
R-120 | V-104 screen dropping| RESISTOR: .10 megohm ilO%, 1/2 w 745 1170700
R-121 | V-10k plate dropping | RESISTOR: .22 megohm +10%, 1/2 w 745 1184 0O
R-122 | v-10L4 plate, screen RESISTOR: 10,000 ohm +10%, 1/2 w T45 1128 OO
decoupling
R-123 | VFO plate, screen RESISTOR: 3300 ohm #10%, 1/2 w 745 1107 00
decoupling
R-12k V-103 plate deccup- RESISTOR: 2200 ohm i;O%, 1/2 W 745 1100 00
ling
R-125 V.107 grid load RESTSTCR: .33 megobm i;o%, 1/2 w 745 1191 00
R-126 | V-107 screen dropping| RESISTOR: 27,000 ohm +10%, 1/2 w Th5 1146 00
R-127 | V-10£ cathcde RESISTOR: 470 ohm +10%, 1/2 w 745 1072 00
R-128 | V-106 scresn dropping | RFSISTOR: 332,000 ohm +10%, 1/2 w 745 1149 00
R-12G | ¥-106 plate de-cupling RFSTISTOR: 2200 ohm i;o%, /2w T45 1100 OC
R-130 | Crystal filter selec-| RESISTOR:; .10 megonm +10%, 1/2 w

tivity

745 1170 CO
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R-131 |Crystal filter selec- RESISTCR: 22,000 ohm j}O%; 1/2 W Th5 1142 00

tivity
R-132 |Crystal filter selec- | RESISTOR: 4700 ohm i}O%, i/2 w 745 1314 00
tivity : '
R-133 |V-107 grid decoupling | RESISTOR: 10,000 omm +10%, 1/2 w 745 1126 00
R-134 |V-107 screen bleeder RESISTOR: %7,000 chm +10%, 1/2 w 745 1156 00
R~-135 |V-107 plate decoupling| RESISTOR: 2200 ohm i;o%, 1/2 w 745 1100 0O
R-136 |V-108 grid decoupling | RESISTOR: 10,000 chm +10%, 1/2 w 745 1128 GO
R-137 |V-108 screen bleeder RESISEOR; 47,000 ohm +10%, 1/2 w Th5 1156 00
R-138 |V-108 plate decoupling| RESISTOR: 2200 ohm +10%, 1/2 w TS5 1100 0O
R-139 |V-109 grid decoupling | RESISTOR: 10,000 ohm +10%, 1/2 w 745 1128 00
R-140 |"8" meter zero adjust | RESISTOR: variable wire-wound, 1CO 377 0104 0
chm i;O%, 2w
R-141 {V-109 screen dropping | RESISTOR: 47,000 ohm +10%, 1/2 w Th5 1156 OO0
R-1k2 {V-109 plate decoupling| RESISTOR: 2200 ohm i;O%, 1/2 W THE 1100 00
R-143 |BFO injection loagd RESISTOR: 10 oha +10%, 1/2 w 745 1002 00
R-1ik [AVC amp. stabilizing RESISTOR: .M7 megohm +10%, 1/2 w Th5 1198 00
R-145 JAVC rectifier load RESISTCR: .10 megohm i;o%, 1/2 W ThEs 1170 00
R-146 {AVC amp load RESISTOR: 47,000 ohm +10%, 1/2 w Th5 1156 Q0
R-1L7 |AVC amp plate dropping| RESISTOR: 27,000 ohm +1l0%, 1/2 w 745 1146 00
R-148 [R-F gain control RESISTCR: variable, 10,000 ohm 376 2522 00
+20%, 1/2 w

R-14¢ |R-F gain control, RESISTOR: 820 ohm +10%, 1/2 w 745 1083 00

Fixed

6-13
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R-150 | Detector load RESISTOR: 68,000 ohm +10%, 1/2 w Th5 1163 00
R-151 | Detector lcad RESISTOR: 33,000 ohm +10%, 1/2 w 45 1149 00
R-152 { Limiter filter RESISTOR: .47 megohm +10%, 1/2 w Ths 1198 00
R-153 | Limiter filter RESISTOR: .47 megohm +10%, 1/2 w 45 1198 00
R-154 | Audio gain contrel RESISTOR: variable, .50 megohm 376 4499 00

+20%, 1/h w
R-155 | V-112 cathode, audio |RESISTOR: 3300 ohm +10%, 1/2 w 745 1107 00
gection
R-156 | V-112 plate load, RESISTOR: .22 megohm +10%, 1/2 w 745 1184 00
audio section

R-157 {V-113 grid load RESISTOR: .10 megohm +10%, 1/2 w 745 1170 00
R-158 RESISTOR: Not used
R-159 RESISTOR: Not used
R-160 {V-11k screen dropping | RESISTOR: .33 megohm +10%, 1/2 w T4s 1191 00
R-161 |V-11k plate load RESISTOR: .10 megohm +10%, 1/2 w 745 1170 00
R-162 |V-114 plate dropping |RESISTOR: 10,000 ohm +10%, 1/2 w Ths 1128 00
R-163 | "S" meter scries RESISTOR: 160 chm +5%, 1/2 w Ths 1053 00
R-164 | Back bias dropping RESISTCR: wire-wound, 100 ohm +5%, 8w  T47 0031 00
R-165 | Back bias dropping RESISTCR: wire-wound, 310 ohm +5%, 8w 747 0036 CO
R-166 |Back vias dropping RESISTOR: wire-wound, 120 ohm +5%, 8w 747 0032 00
R-167 | AVC amp stabilizing RESISTOR: .10 megohm +10%, 1/2 w T45 1170 00
R-168 | V-111 cathode RESISTCOR: 2200 ohm +10%, 1/2 w Ti5 1100 CO
R-169 | V-108 screen dropping | RESISTOR: 27,000 ohm +10%, 1/2 w 75 1146 00

5-1k

&
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R-17C | "8" meter bridge RESISTOR: 100 ohm *10%, 1/2 w 745 1ohs o0

R-171 | AVC amp stabilizing RESISTOR: 120,000 ohm +10%, 1/2 w 745 1174 OC

R-172 | Static drain RESISTOR: .10 megohm 10%, 1/2 w T45 1170 00

R-173 | Audioc voltage drop- RESISTOR: 2200 ohm +10%, 1/2 w 745 1100 00
ping

R-174 | B+ isolation resistor| RESISTOR: 1000 ohm *10%, 2 w T45 5086 00

S5-101 | Antenna ccil select- | SWITCH: rotary, 1 circuit, 18 posi- 269 1273 00
ing tion

5-102 | R-F ¢oil selecting SWITCH: rotary, circuit, 17 posi- 269 1271 00

tion

g.103 R-F amp plate coil SWITCH: rotary, clreult, 17 posi- 269 1271 00
selecting tien

S-104 | Mixer grid coil se- SWITCH: rotary, circuit, 17 posi- 269 1271 00
lecting tion

8-105 | Mixer plate circuit SWITCHE: rotary, 1 circuit, 18 posi- 269 1273 00
selecting tion

8$-106 | Mixer plate circult SWITCH: rotary, circuit, 18 posi- 269 1273 00
gelecting ticn

5-107 | Crystal csc harmonic SWITCH: rotary, circuit, 15 posi- 269 1272 00
selecting tion

5-108 Cryszal selecting SWITCH: rotary, cireuit, 17 posi- 269 1271 00

tion

§-109 |Variable i-f select- | SWITCH: rotary, 1 circuit, 2 posi- 269 1270 00
ing tion

3-110 Variable i-f select- SWITCH: rotary, clreuit, 2 posi- 269 1270 00
ing tion
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3-111 | Calibrator ON-OFF SWITCE: rotary, 2 circuit, 2 posi- 259 0380 00
tion

§-112 | BFC ON-OFF SWITCH: rotery, 2 circuit, 2 posi- 259 0380 00
tion

S5-113 Receiver ON-Standbye SWITCH: band change, 2 c¢ircuit, 259 0381 OO

OFF ghorting, 3 position

5-11k Sel=sctivity Switch SWITCH: band change, 1 circuit, 259 0379 00
shorting, 5 position

5-115 AVC ON-OFF SWITCH: rotary, 2 circuilt, 2 posi- 259 0380 00
tion

§-116 | Noise limiter IN-QUT | SWITCH: rotary, 2 circui’, 2 posi- 259 0380 00
tion

S-117 | Meter Switch SWITCH: toggle; DPDT, 30 amp contin- | 266 3062 00
uous

T-101 | Crystal filter input | TRANSFORMER: crystal filter, fre- 278 0080 00
guency range 490-510 ke

T-102 Crysial filter outputE CCLL ASSEMBLY: crystal filter grid, 278 0078 00

| frequency range 490-510 ke

T-103 First I-F TRANSFORMER: IF dicde, frequency 278 0079 0
range 490-510 ke

T-104k | Second I-F TRANSFCRMER: IF diode, frequency 278 0079 Q0
range 4O0-310 ke

T-105 Third I-¥ TRANSFORMER: IF diode, frequency 278 0079 00
range 490-510 ke

T-106 BFO TRANSFORMEE: BFO, for use with 5CC 278 0081 00
k¢ IF amplifier

T-107 | Audio output Trans- TRANSFORMER: Audio, pri 5CC0 ohms, 677 0325 00

former secd 500 ohm tapped at L ohm,

1500 TV, 3 w maex

T-108 | Power Transformer TRANSFORMER: pri 115 v, secd #1: £72 0326 00

it

5.0 v, secd #2: 6.3 v, secd ¥F::
TOO v CT, 2500 TV, L45/70 cps
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V-10L | R-F Amp. TUBE: Type 6AKS, pentode JAN 254 0121 00
COMMERCTIAL 257 Q04O 00
V-102 | First mixer TUBE: Type 6BE€, pentagrid JAN 254 0799 ©0
COMMERCTAL 257 o0k8 00
V-103 | Third mixer TUBE: Type 6BE6, pentagrid JAN 254 0759 o0
COMMERCIAT 257 0oLk8 0C
V-10L | Crystal calibrator TURE: Type 6BAG, pentode JAN 25k 0787 00
COMMERCTIAT 255 0185 00
V-105 | Crystal oscillator TUBE: Type 6BAG, pentode JAN 254 0787 OC
COMMERCIAL 255 0185 00
V-106 | Second mixer TUBE: Type 6BE6, pentagrid JAN 254 0799 00
converter COMMERCTIAL 257 00L8 OC
V-107 | First I-F TUBE: Type 6BA6, pentode JAN 254 0787 ©O
COMMERCIAL 255 0185 00
V-108 | Second I-F TURE: Type 6BAG6, pentode JAY 254 0787 00
COMMERCTIAL 255 0185 00
V-109 | Third I-F TIRE: Type 6BAG, penteode JAN 25L Q787 00
COMMERTIAT 255 0185 G0
V-110 Detector and AVC TUBE: Type 12AX7, *win triocde JAN 25k 0790 C0
rectifier COMMERCTIAL 255% 0201 Q0
V-111 | AVC amplifier TURE: Type 124X7, twin triode  JAW 254 G790 00
COMMERCTAT 255 0201 OC
V-112 Nolge limiter - first| TUBE: Type 12AX7, twin triocde JAN 25L 0790 00
audio COMMERCIAL 255 0201 00
V-113 | Audio output TUBE: Type HAQ5, pentode JAN 25k 0788 00
COMMERCTAT 255 0185 OO
v-1lk | BFO TUBE: Type GBAG, pentode JAN 254 0787 00
COMMERCTAL 255 0185 OO
V=115 Fower supply rechi- TURE: Type SVLG, rectifier JAR 254 QLCZ 00
fier COMMERCIAT 255 0081 00
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PARTS LIST

SECTION A

S51la -2 RECEIVER
ITEM CIRCUIT FUNCTION DESCRIPTION CCLLINS
PART NUMBER
XC-217 | Bocket for C-217 SCCKET: tube, octal, mtg plate 220 1850 00
molded in
XF-101 | Holder for F-iQ1 HOLDER: fuse, extractor post, for 265 1002 00
single 3AG fuse
ZI-101 | Holders for I-101, SCCKET: lamp, pilot light bracket, 262 1210 00
XI-102 I-102 miniature bayonet base
XI-1C3 | Holder for I-102 S0CKET: lamp, pilot light assembly, 262 0150 00
miniature bayonet base
XV-10L | Socket for,vV-101 SOCKET: tube, 7 contact miniature 220 1069 00
XV-102 | V-102, V-103, V-104, | shielded
XV-103 + V-105, V-106, V-107,
XV-104 | Vv-108, v-109
XV.-105
XV-106
XV 107
Xv-108
XV-109
XV-110 | Sccket for V=120 BOCKET: fube, 9 contact shielded 220 1087 00
Ly-1i1 ) v-1i1, Vv-1l2
X7-112
XV-113 | Socket for v-113% SOCKET: %ube, 7 ccnt miniature 220 1069 00
shielded
XV-114 | Socket for v-1lh SOCKET: tube, 7 ccentact minature 220 1069 00
shielded
XV-115 | Socket for V-115 SOCKET: fube oectal, mtz plate 220 1850 00
malded in
X7-101 | Spcket for ¥-101 BOARD: crystal, accom. 10 type 504 5C09 001
thru thru ¥-110 CR-16/U crysials
X¥-110

6-18




5lJ-2 RECEIVER

ITEM CIRCUIT FUNCTION DEBCRIFTICON COLLINS
PART WUMBER

¥¥.lll | Sccket for ¥Y-1ll SOCKET: crystal, for 100 ke crystal 292 0055 00

Y-101 |Rends 29 and 30 CRYSTAL: Type CR-18/U, 10.67 me 201 6608 00
ral

Y-102 Bznds 23 and 2k CRYSTAL: Type CR-18/U, 13.00 mc 291 6613 GO
crystal

Y103 Bands 19 and 20 CRYSTAL: Type CR-18/U, 11.00 mc 201 6605 Q0
ervsial

S and 16 CRYSTAL: Type CR-18/U, 9.00 me 261 6612 00

¥-105 |Bands 11 and 12, 25 CRYSTAL: Type CR-18/U, 14.00 me 291 6611 Q0
and 20 crystal

¥-106 1Bands % and 10, 21 CRYSTAL: Type CR-18/U, 12.00 me 201 BE10 00
and 22 crystal

Y-107 |Bands 7 and &, 17 CRYSTAL: Type CR-18/U, 10.00 mc 291 6607 00
1 da 28

T
L&, 27 an
Y-108 |Bands 5 and 6, 13 CRYSTAL: Type CR-18/U, 8.00 me 2G1 66035 00

Y-109  |Bands 2 and 4 crystal |CRYSTAL: Type CR-18/U, 6.00 me 201 6602 00

¥-110 |Bands 1 and 2 crystal |CRYSTAL: Type CR-18/U, 4.00 me 291 6601 00

v.111 lcalibration crystal CRYSTAL: special, 100 kc 291 5854 00
Y-ll2 [Filter crystal CRYSTAL: Type CR-T, 500 ke 2G1 5175 00

gervicing is required.
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