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2 el
GUARANTEE

The eguipment described herein is sold under the following guaranteel

Collins agrees to vepair or replace, without charge, any equipment, parls Of accessories whkich
are defective as to desigs, workmenship or material, aasd which are returned to Collias at ts fac-
1ory in Cedar Rapids, Iowa, tramsportatiosn prepaid, provided that the foregoiang sbhall aoct be applic-
able 1o,

{al Egquipment or accessories as 1o which notice of the claimed de-
fect is not given Collins within one vear Irom date of delivery;

{p} Eguipment and accessories masufactured by others than Collins,
tubes and balteries, all of whichk are subject omly to such ad-
justment as Colliss may obilain from supplier thereoi;

fc}  Equipmeni or accessories which shall fail to QQEfaip iz 2 normal
or proper manzer due 1o exposure Lo excessive moisture inthe at-
mosphere or oikerwise after delivery, any such failure nol being
desmed a defect withia the meaning of the foregoiang provisioss,

Collins further gsarantees that any radioc transmiiier described hereis will deliver full radio
frequency power output at the ssiesna lead whes comsecled 1o a suitable load, but such guarantee
shall not be comsirusd as a guaraniee of any definite coverage or raange of said apparataus,

The guarantee of these paragraphs is void if eguipment is altered or repaired by others thasm

Collins,

Hotice of any claimed deiect must be giver to Uplliss prior
must give full informatiocm as to naiure of defect and identification
sible! of part cossidered qgﬁec*ive, Upon receipt of such noitice,
specting return of eguipmert., Failure 1o secure our advice 3
turn may cause uvanecessary delay iz the handliang of suchk mevchandise,

cab

w

¥o other warramties, expressed or implied, shall be appli
goiag skall comstitnte the Buyer's o919 right
tained, - In no event shall Collins have any liability for consegquen
or expease directly or iadirectly
either separately or in combination with other eguipment or materials,

HOW TO ORDER REPLACEMENT PARTS

replacement parts, You should direct

insofar as appliicable:

¥hen ordering
the following informatiion
iddress: Collias Radio Company
Sales Service Department
Cedar Rapids, lows

Information Heeded:

to return of any item,

Collins
rior to the forwarding of

le 1o said eguipment,
and remedy under the agreements
tial
,fzszgg from the use of the producis,

your order as indicated beloyw

Such potice
lincinding part number if pos-
will promptly advise ve-
goods for re-

and the fore-~
is this paragraph con-
damages, or for loss, damage
or any inability to use them
or from any cause

aznd Zfurnish

or Schematic Diagram!

{8} Quantity reguired

{B}  Part aumber of item

{C} Item number {obtain from Paris Llist:

{2} Type number of unit

{E} BSerial number of uamit

{F]  Serial number of eguipment

HOW TO RETURK MATERIAL OR EQUIPMENT

If, for any reason, 7Fou should wish fo returs material or eguipment,

you sbhould notify us, g171ag full
Upon receipt of such ﬁOilLﬁj

tee or otherwise,
insofar as applicable,
retura, Failure 1o secure our advice prior to

Collias

whether under the guaran-

carticulars including the details listed below,
will promptly advise you respecting the
e foryarding of the goods or failure to provide fanll

particelars may cauvse umnecessary delay in hagﬁliﬁg of vour returaned merchandise,

Company
Department
Towa

Cpllins Radio
Sales Service
Cedar Rapids,

Address

Information Needed:
{41 Date of delivery of eguipment

Date placed in service

Huomber of hours in service

Part number of item

Item number {obtais from Parts Lis

Type number of unit from which par

Serial sumber of umit

Serial number of the complete e

Hature of failure

Caunse of failure

Remarks

i

rted

P Sy el B B e 1 ) ¢y T

187

Schematic
removed

Diagram!
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GENERAL DESCRIPTION

SECTION 1

GENERAL DESCRIPTION

1.1. GENERAL.

l.1.1. PURPOSE OF BOOK, ~ This instruction bock has been prepared to as-
sist in the installation, operation, and maintenance of the Collins HModel
51J Radio Communications Receiver.

1.1.2. PURPOSE OF EQUIPMENT. - The Model 51J Receiver is designed for com=~
munication applications where stability and dial accuracy of the highest
order are the prime requisites. Under normal operating conditions, the re-
ceiver tunes the range of 0.5 to 30.5 me with a total setting error and
drift of less than 1 ke at any freguency within its range. The receiver

is designed for amplitude modulated and continuous 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 Ifre-
quent ~ adjustments.

1.1.3, DESCRIPTION. -

(a) MECHANICAL, - The 51J receiver is constructed in a panel and shelf
assembly suibtable for mounting in a standard rack cabinet. Overall dimen-
sions are 19 inches panel width, 10-1/2 inches panel height, and 13 inches
depth behind the panel. Damage from dust and other foreign matter is pre-
vented by a dust cover removable from the rear, which fits over the top of
the chassis. Optionally the 51J can be supplied in a table mounting cabi-
net and there is also a matching speaker available but not furnished. The
outside dimensions of the cabinet are 21-1/8" wide, 12-1/4" high, and 13-
7/8" deep. The speaker cabinet is 13" wide, 11" high and 7" deep. St.
James Oray wrinkle finish is used on both the receiver cabinet and front
panel as well as on the speaker cabinet.

The following controls are located on the front panel:

E~F GAIN CRYSTAL FILTER SELECTIVITY
AUDIO GAIN CRYSTAL FILTER PHASING

BFO OH-OFF OFF-ON-8TANDBY

CALIBRATER ON-OFF MEGACYCLE TUNING (BAND SWITCH)
BFC PITCH KILOCYCLE TUNING

AVC ON-OFF ZERO ADJ

LIMITER OUT-IN METER OUTPUT-INPUT

CAL (100 KC ADJUSTMENTS)

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

L16 1-1




GENERAL DESCRIPTION

having graduations at one-tenth megacycle (100 KC) intervals. The main tuning
control covers each of these megacycle ranges with 10 turns of a 100 division
dial calibrated at one kilocycle intervals. The frequency stability of the
receiver is consistent with this finely divided calibration even at the high-
egt freguencies.

A headphone jack is provided on the front panel with the four
ohm speaker output disconnected when the headphones are used. In addition to
the speaker terminals, a 500 ohm audio output, a 300 ohm r-f input, and ter-
minals for standby operation are provided on the rear of the chassis, A

spare terminal is provided to allow other functions to be brought out as re-
quired for special applications. A heavy duty a-c power cord extends from
the rear of the chassis.

(b) ELECTRICAL, - The Model 51J Communications receiver uses, where
advantageous, single, double, or triple conversion in tuning the entire fre-
quency spectrum of .5 to 30.5 mc. 16 tubes, three of which are dual tubes,
are employed in the receiver. With the exception of the rectifier tube and
the variable frequency oscillator tube, all are of the miniature type. The
tuning range of the 51J Receiver, .5 to 30.5 me, is divided into 30 one-mega-
cycles bands by a system of switches and coils which form the r-f amplifier
and first mixer circuits. Changing bands consists of moving powdered iron
nslugs® into the coils in one megacycle steps until the inductance limits of
the coils are reached then changing coils and repeating. Injection voltage
for the first mixer is obtained from the fundamental or harmonic output of an
oscillator, the frequency of which is controlled by one of ten quartz crystals
selected by the MEGACYCIE band switch. The main tuning control is a vernier
dial calibrated in 100 one Kilocycle divisions which operates through a dif-
ferential mechanism to move the band change "slugs" in the colls by an amount
sufficient to cover the range between the one megacycle band change steps.
Thus the Rand Switch selects coils and crystals and also roughly positions
the tuning slugs while 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 channel is selected and tuned along with
the r-f coils,

The crystal frequencies for first mixer injection are so chosen
that the fregquency produced by the first mixer will always fall in the 1.5 to
2.5 me or 2.5 to 3.5 mc range of the variable i-I channel.

Exceptions to the operation just described are bands 1, 2, and 3,

Band 1 (.5 to 1.5 mc) uses an intermediate mixer between the first mixer and
the variable i-f coils. This mixer accepts frequencies in the range 10.5 to
11.5 me from the first mixer. A 12 mc signal developed by the crystal con-
trolled oscillator is applied to the first mixer to determine these frequen-
ies. The crystal controlled oscillator also applies an 8 mc voltage to the
intermediate frequency mixer to produce a signal within the range of the i-f
amplifier which tunes from 2.5 to 3.5 mc. Rands 2 and 3, which cover 1.5 to
2.5 mc, and 2.5 to 3.5 mc respectively, are identical in span to each band of
the variable frequency i-f coils and thus feed through to the second mixer
without utilizing the first mixer.

=
i

(A

o




GENERAL DESCRIPTION

Following the variable i-f and the second mixer are the crystal
filter and a three stage fixed intermediate frequency amplifier. (onver-
sation to the fixed i-f of 500 ke is accomplished by injecting a signal
from a Colling 70E-15 oscillator between 2 and 3 me o produce a differ-
ence of 500 k¢ from the frequency existing in either band of the varisble
i=f amplifier. Tuning of the 70E=15 oscillator is done by the "kilocycle®
tuning contrel in step with all other circuits.

Stability of the 70E=15 oscillator is assured by temperature
compensated components operating in a seaked and moisture proofed housing.

Separate reciifier are used to produce the audio and automatic
volume control vol lbages. D-C amplification of the automatic volume con-
trol voltage is provided to obtain essentially uniform input to the de-
tector. Audio power output is held within 10 db over signal input volt-
age ranges of five microvelis to ons voll at the antenna terminals. 4
series type noise limiter clips the modulation at 30 percent. This al-
lows good reception in the presence of strong noise pulses,

1.2. VACUUM TUBE TABIE,
The following table lists the tubes employed in the circuits just

described. The tubes are listed in numerical order according to the cir-
cuits symbol designstion.

SYMBOL TUBE
DESIGNATION TYFE FUNCTION
V=101 64K5 Radio frequency amplliler
V=102 £BES First mixer
V=103 6BES Broadcast mixer
V=10hL 6BAG Calibration oscillator
V=105 6BAG High frequency crystal oscillator
V=106 6BES Second mixer
V=107 6BA6 First 500 ke i-f amplifier
V=108 6BA6 Second 500 ke i=f amplifier
V=109 6BAS Third 500 kc i-f amplifier
V=110 124X7 Detector and AVC rectifier
V=111 : 1248%7 AVD amplifier
V=112 128%7 Noise limiter and first audio amplifier
V=113 6AQ5 Audio power amplifier
V=11l 6BAG Beat frequency oscillator
V=115 Svh Power rectifier
V=001 6BAG Variable frequency oscillator
V=002 6BAS Oscillator feedback amplifier

418-1 1-3
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rating range

TEMPFERATURE RANG to +60°C,

SENSITIVITY:

#BELECTIVITY:

o+
25

ﬁgﬁfaﬁlm 1y 6.5 ke

baﬁé ??;d P }

at

y within 2 ko

volts gives 500 M.W. with 6 db

With crystal

and kilocynles
bandspread
at any freguency within the

s/n
19 ke at 60 db down {total
eration, at & db down, the

& db down and

filter in (e

bandwidth is 0.2 ke and at 60 db down it is L ke,
SPURIOUS FREQUENCY RESPONSE: Down at least 50 db.
AUTOMATIC VOLUME CONTROL: Iess than 6 db inc o power ouipulb with an
ingrease in 7 i 100,000 /s
S METER: Weter calibrated.in 20, L0, 60, level and 10 to 6
db audioc level (6 mﬁ‘fe?@ramz%
NOISE LIMITER: Series itype ashead of the e, effective in cw.
AUDIO P@%ER QUTPUT: 2-=1/2 watts at 1C00 ion less than 10%.
##AUDIO FREQUENCY RESPONSE: {Overall)s ps to 2500 cps.
OQUTPUT IMPEDANCE: U and 500 chms impedan
B.F, INPUT IMP DAX NCE: Balanced or unt (#100 ohms) resistive.
POWER REQUIREMENTS: 85 watts at Same power demand when
iEhe ration.
DIMENZIONS: standard rack ms&n@;ﬁgg
S 13-7/8% deep.
Bpeaker in meta i . 7% deep,

WEIGHTS: Recelver = 35 pound

Speaker - §

s

uvbiw e

# These figures are for
iz as follows: Appro
{total bandwidth).
#% 100 to 3500 for the 520 L7456 002 Rec
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THSTALLATION

2.1, UNPACKING.,

2.1.1. PROCEDURE. = The model 51J ?e“eiving gouipment 1s packed in a num-
ber of heavy cartons, Refer to the packing slip for a list of all equip~
ment supplied on the order. Open cartons carefu 1ly to avoid damage to the
units within. Hemove the packing materisl and carefully 1ift the units
out of the cartonms. Search all of the packing material for small packages.
Extra pilot light bulbs and fuses are supplied with each equipment. In-
spect each unit for loose screws and bolts., Be certain all controls such
as switches; dials; etc, work properly. All claims for damage should be
filed promptly with the i{ransporiation company. If a claim is to be filed

the arlgznaz packing case and material must be preserved.

2.2, INSTALLATION.

2.2.1 “%EQAM@ - The receiver is intended primarily for rack mounting.
Refer tec figure 2-1 for outline and moun ing dimensions. The front panel
is s&atzed for mounting at 1-1/2, 3-=3/k, 6-3/L, and 9 inches from the
bottom, The panel height is Eﬁml/Q L?Ch@ﬁ wnile the panel width is 19

inches for rack mounting.

~ The cabinet in a table mounted installation measures 21-1/8" wide ey
12=1/L" high and 13-7/8" deep. Rubber mounting fee t are provided on the

receiver cabinet and the speaker cabinet., The speaker cabinet is 13%
wide, 11% high, and 7" deep.

-

When a%agslﬂ

g a position for the receiver, consideration should
be given to convenience of power, a;tenﬁaﬁ and ground connections, to the
placement of cab and to convenience in servicing the equipment.
2.2.2, ANTENNA AND GROUND CONNECTIONS. - The antenna connection is r &&
by means of a ccaxial fitting type 83-1SP which is a single conductor

g % 3=
L=
plug suitable for use with RG-8/U type coaxial cable,

o

A graaﬂéiﬁg stud is provided bebween the ftwo fterminal strips. 4
ood ground should be comnecited to this stud when the receiver is used
2lone. If a group of these receivers is used in a diversity system, the
eceivers can be ccnnected together by means of the grounding studs and a

good external ground connected to one of the studs, also.

M 0g

=

bt
(’3

Where the receliver is used for communications i
asﬁmm%@@a%tmrfagwmwﬁagﬁ@@amﬁmMiamg sho
ut =
[ER ¥ B

n the vi
"i

J -:i-

protect the in in the receiver,
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2.2.3. OUTPUT CONNECTIONS, - Viewing the receiver from the rear, the
OUTPUT terminal strip is at the right hand edge of the chassis, The
terminal marked € is the common audioc termination, The terminal marked
#L" is intended for exciting a speaker volice coil while the terminal
marked #500" can be used to feed an audic line. The cutpul circult is
ungrounded. '
2.2.li, HREMOTE CONNECTIONS, - The left terminal strip on the rear of
the chassis is used to connect the AVC circuit to the combining panel.
If one set is to be operated along, terminals 1 and 2 must be jumpered
together. The terminal marked 6.3 is provided to supply 6.3 volts to
the meter lights in the diversity combining panel. A ground comnection
is provided between the terminal strips to tie all the units together.

2.2.5. POWER CONNECTION., - The power connection is made by means of a

6 foot permanently attached rubber covered cord equipped with a standard
A.C. plug. If 230V operation is desired, the powser transformer should
be recomnected as indicated in figure 7-3.

2.2.6, HEADPHONES, - Esgaphﬁuv connections are made by means of 2 panel
jack and a standard 1/h" dia. plug., 500 ohm hea adphenss work best, how-
ever, any higher impedance phones will be quite satisfactory.

2:2.7., TUBES., = Before turning the equipment on for the first time in-
spect the tubes and see that they are in their correct position and
that they are firmly seated in their respective sockets,

2.2.8, FUSE, = The fuse is located on the chassis and can be removed
fa inspection by turning the cap of the fuse post Lo the left and

1ling straight up until the cap and the fuse comes free, This fuse
ﬂhau}é have a rating of 1 ampere.

2=2 52l
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ADJUSTHENT AND OPERATION

SECTION 3

ADJUSTHMENT AND OFPERATION

3.1. ADJUSTMENT,

o1lel, GENERAL., -~ Other than the "S" meter zeroing adjustment, there
re no pre-cperational adjusiments necessary. Should the PSY meter re-
uire seroing, the receliver should be turned on after which the BFO
should be turned OFF, the AVC contrel turned ON, the 100 EC CRYSTAL
turned OFF and thse %? GAIN full on. %ith the antenns terminals short
circuited, turn the mebter zeroing control, located just ashead of the
chassis, until the "8" meter r@ads ZET0.

L300

]

.20 OFERATION,

\ad

2.1, FUNCTION OF CONTROLS. - Operati
eedingly simple, once the funcitionin
e following paragraphs present an exp
n the front pansl of the receiver,

o L«;@ﬂ\;ﬂ

{a) OFF- S;A?ﬁ 70N, n the OFF position, this conirol opens
the primary power circuit Lo Lurn the aqulﬁ men z completely off. In

the STANDBY position the power transformer is exci 2ed nr@uacing filament
and plate voliage, however, blocking ?cltag€ is applied to the control
Qﬂlds of several of the tubes to disable the feaai ver, This position

is used usuvally during transmitting periods (if used for communication
purposes). If a standby relay is used, this Lﬁuhrﬁi is always placed

in this position (STANDEY) when receiving to allow the standby relay to
take control of the cutput of the receiver. When this conirol is placed
in the ON position, the receiver is completely operative

v

™

ES

{c) AUDIO GAIN., - The AUDIO GAIN control is also operative at all
times and controls the amount of audio produced by the receiver,
(@) BAND CHANGE. - Any one of the 30 bands may be selected at 1/2
revolution intervals with this knob, A stiff detent accurately positions
' itches on each band,

{e) MEGACYCLE, - The MEGACYCLE scale is on the sl de=rule Lype
dial. This scale is ﬁaﬁmﬁraieé in 10 100 KC divisions sach of which

A,

§
A
b

i
fd




ADJUSTMENT AND OPERATION

equal one full turn of the circular KILOCYCIE dial. The 1.5 to 2.5 me and 2.5
to 3.5 mc bands are printed in red indicating that the red scale on the KILO-
CICLE dial must be used when operating on these bands, Beginning with the 3.5
mc band, the amateur bands from 3.5 mc to 29.7 me are indicated by green stripes
on the MEGACYCIE scale., The pointer on the MEGACYCLE dial is operated by the
KILOCYCLE control while the scale is changed by operation of the BAND SWITCH,

(f) KILOCYCIE. - The KILOCYCLE dial is the main tuning control on the 51J
receiver., Each division on its circular face represents 1 kilocycle. One full
turn of the dial represents 100 kilocycles or one division of the MEGACYCLE
scalse,

When reading the tuning dials, it is only necessary to combine the
figures of the MEGACYCLE dial with those of the KILOCYCIE dial to arrive at the
frequency in kilocycles. For example, a reading of 1)i.1 on the MEGACYCLE dial
and a reading of 78 on the KILOCYCLE dial would indicate a frequency of 14178,
The scale for the 1.5 to 2.5 mc and 2.5 to 3.5 mc bands is in reverse order to
the scale for the rest of the bands and is printed in a red color similar to
the respective scales on the MEGACYCLE dial,

(g) ZERO ADJ. - The ZERO ADJ moves the indicator line on the KILOCICIE
control a few divisions in either direction for calibration purposes. The re-
ceiver may be calibrated against any receivable station whose frequency is known
or against the internal calibration oscillator. The internal calibration oscil-
lator emits a harmonic at every 100 KC in the tuning spectrum. An example of
how the receiver may be calibrated using the internal calibration oscillator
follows. IIf, for instance, the signal whose frequency is desired is about
11;,100 KC, turn the 100 KC CRYSTAL and the BFD ON and tune to zero beat with
the 100 KC marker at 1,100 KC, then move the ZERO ADJ., control until the
hair line is exactly on 14,100 XC. The dial now reads very accurately in
this region and the receiver may be set within a few hundred cycles of the
desired frequency.

When reading frequency, remember that the BFQ PITCH control must
be in the same position when reading frequency as it was when calibrating.

4 ten division scale (five divisions either side of center), is
engraved on the lower edge of the escubcheon opening for the KIIOCYCIE dial
and is used to log the calibrated position of the hair line on the variocus
bands in lieu of recalibrating each time the band is used.

(h) METER. - The METER switch is a momentary spring return type
toggle switch. In the normal or INPUT position the meter is comnected as
an "S" meter., In the OUTPUT position, the meter is comnected in the audio
output circuit as a db meter,

L23

Ak
]
[




ADJUSTHENT AND OPERATION

(i) BFO, =~ This control turms the beat frequency oscillator on the
CW reception, In the OFF position, this control grounds the screen grid
of the beat frequency oscillator tubse

{j) BFO PITCH, - The BFJ PITCH conirol varies the frequency of the
beat frequency oscillabtor to change the pitch of the zudioc tone produced
by the combination of the beat freguency oscillator and the incoming sig-

nal, A range of about #1500 %y@éﬁ“\@ﬁﬁ be obtained with this controls

TP

Special BFO coils are available to give #6 XCs

(k) CALIBRATE, - This ON-OFF switch is in the cathode of the 100 ke
eseillator tube ¥l a&é turns the 100 ke oscillstor on or off, For a mors
detailed explanation on how to use the 100 kc oscillator, see paragraph
(g) ZERO SET sbove,

*33

oL

’r.»»

AVC, = The AVC OFF-0N switch turns the AVC on or off, In prae-
z;&al@v every instance, the AVE copbrol iz in the ON position for both
phone and OF reception bul may be plassd in the OFF positlon for OF if

{(m) IIMITER, - The automaitic noise limiter is useful in both phone
and OW reception, Where noise is not & preoblem, it is recommended that
the LIMITER switch be plaesd in the OUT position since the disbortion
will be somewhat less in this positions Where noise of the impulse type
is being received, the LIMITER conirol should be placed in the IN position.

{n) CRYSTAL FILTER:

SELECTIVIT ga - In posi O of this control, the srystal filter
is not used and th ' he recelver 1s determined by the tuned
cireuits of the rec positions 1 thru L, the crystal filter
15 in the circuit Ty 1ﬂeraﬁsing3; greater 23 position
i is approacheds ve a selectivity 1n the ordsr of 200

ChBe

PHASING, = The FHASING combrol is used primarily io assist in

| het ness The ”@ﬂi?@¢@ when positioned on the
panel mark (straight up), is §r@a riy set for c¢rystel phasing with ne
rejection nobche In t! vent & high freguency beterodyne is inter-
fering with the reception, the eontrol should be moved back and forth
in the vicinity of the panel mark untll ths heltercdyne is atltenuatled.
If the heterodyne is of lower frequency, the control should be moved
farther out from the pansl mark on elither sides The noich can be mov-
ad Trom 1 to 3 KC off center.

fﬁ} TUNING ¥ETER, =~ The %&@ﬁ@g meter is calibrated in 20, L0, 60,
805 and 100 db when rmwé&ﬁg inputs When resding output, the meter is

calibrated (on the lower seale) wi? to #6 db with the "0" being 6 milli-

Lok1 33




ADJUSTMENT AND OPERATION

watts into a 500 ohm load.

(p) CAL. - For supreme accuracy it is desirable to check the frequency of
the 100 kc oscillator against WWV or some other station whose frequency is known
to be very accurate. The frequency of the 100 ke oscillator is variable within
small limits by turning the CAL control with a screw driver. Additional range
can be obtained by turning G169 located just behind the 100 ke crystal.

3-1 425




CIRQUIT DESCRIFTION

SECTION 4

CIRCUIT DESCRIFTION

4,1, MECHANICAL DESCRIPTION,

4.,1.,1., BAND CHANGE. - The 51J Receiver covers the radio freguency spec~
trum 0,5 to 30,5 me in 30 bamds: 0.5 1o 1.5, 1.5 to 2.5, 2.5 to 3.5 mc
and so on up to 30,5 mc =~ each band being one megacycle wide. The cir-
cuits affected in changing bands are the r-f amplifier grid, first mix-
er grid, second mixer grid, third mixer grid, crystal selection, and
crystal harmonic tuning circuits, The third mixer is swilched in only
on band 1 {.5 to 1.5 me). BSse figure 4-1,

The mechanical aspecis of changing bands consists of selecting the
proper coils in the above circuits with tap switches and changing the
position of the r-f amplifiser and first mixer slug tables. (A11 stages
are permeability tuned with powdered iron slugs). The r-f amplifier
and first mikxer slug tables change position to egual & full megacycle
in tuning each time & band is changed. This is true of all thres slug
tables (tuning L-101 thru L-113) however the tap switch selects the
proper set of coils for the frequency desired.

The slug tables are driven from two sources; namely, the main tuning
dizl and ihe band-change knob, These iwo driving sources are connected
$0 the slug table through s differential gear mechanism. This is neces-
sary since the coils for bands 4 to 7, & to 15 and 16 to 30 are designed
t0 cover these tuning ranges with one complete excursion of ithe tuning
slugs. For instance, the band 4 to 7 slug table tunes the associated
coils through four megacycles; in one megacycle jumps when operated by
the band switch and in complste "in betwesn™ coverage when operated by
the tuning knob, An interesting feature of the differential gearing is
ite ability 1o combine the movements of the two driving sources so that
the slug table is moved exactly one megacycle in each band change, The
other slug tables operate similarly to the 4 to 7 table except the band
8 1o 15 table tunes the associated coils through 8 mc and the 16 1o 30
tunes its associsied ¢eils through 15 me. The three slug tables asso-
ciated with the r-f stage and the mizxer stage ars moved simuliansously
by mesns of separate cams.

The switch sections of the band switch are ganged with the slug
tables described shove through an over~travel couplesr. This over-
travel coupler drops the band switch at band 16 (going from lew to
high bands) since the band 16 coils are used for all suceeding bands
through band 30, On the way back down, the band switch is picked up
agein at band 16 and is opersted one position for each band, as usual.
Refer to figure 4-2. Thig mechanical disgram shows the gearing and

426 4=1
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Figure 4~1 Band Change and Tuning System, Block Diagram
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IRCULT DESCHIPTION
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moves this same rack through shafts F-I-J-K and the differential in four
steps each equal to one-fourth of thelr tuning range and each positioned
by means of the detent, Thus L-10L, L-107, and L-111 are tuned in one
megacycle steps by the band switch and bebween these siteps by the main
tuning knob., On bands 8 to 15, coils 1-105, 1L-108, and L-112 are tuned
through shafts A-B-J-K-IL and the differential. Bands 16 to 30 are tuned
through shafts A=B=J=K=M and the differential., The two variable fre-
guency i-I channels each cover one megacycle range and are tuned by
means of the main tuning knob through shafts A-B=N; the proper channel
is selected by the band switch knob through shafts ¥ and G.

Liol.3. FREQUENCY INDICATION. - The band on which the receiver is coperating

rule dial., This 301rzzr is driven from th
&. The kilocycle divisions s t ¥
shaft A, Two scales are necessary on this d4i
opposite directions. Mechanical stops sre m
to prevent overiravel,

is indicated on the drum dial that is rotated by the band switch through
shafts F=D. 100 ke divisions are indicated by the polnter on the slide
@ maln tuning knob through shait
v

astic dial mounted on
5 bands 2 and 3 run in
unted on the control shafis

L.2, ELECTRICAL DESCRIPTION,

li.2,1. GENERAL, - The 51J Receiver is a complete coverage superheter=
cdyne recelver capable of recez@zﬁg AM phone and CW signals in the fre-
quency range of 0,5 to 30.5 megacycles. Single, dual, and tripls conver=
sion is employed in various portions of the tuning spectrum. Three stages
of 500 k¢ intermediate frecaeﬁcj amplification and a crystal filter are
employed to produce the desired degree of selectivity. The recel

tures a low impedance AVC, = yrod nolse limiter, two stages of
plification, and a 100 kc freguency spotter or calibrator,

The receiver is built a dual conversion scheme with variations
to cobtain full co i .conamzcal fashion. On bands L to 30
full dusl convers se are the bands in which are image
rejection problem ual conversion), The bands are num-
bered using the ce ue he hand, therefore, band 1 actually
covers .5 to 1.5 7 d a 3 1.5 to 2.5 mc and so on. On bands
2 and 3, where single conver: is adequate the first mixer 1s disabled
and the output of the r-f stage goes directly to the variabl I coils.
The simplest way to work the .5 to 1.5 me band into the tuning scheme
employed for the other bands is to employ an additional mixer stage

and use triple conversion for band 1. In this arrangement, the .5 to 1.5
me band is beat against a 12 me signal to produce a 11.5 to 10.5 signal
hich is beat against an 8 mc signal to produce the variable i=f of 3,5
2.5 me (which is then beat against the variable oscillator outpub to
produce the 500 ke fixed i=f signal in the usual manner). The functioning
of the various receiver circuits is outlined in more detail in the fol-
lowing paragraphs, BRead, also, the receiver description in the first
secticn of this book,
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i.2.2. RADIO FREQUENCY AMPLIFICATION. - Refer to the block diagram, figure l-1.
one stage of radio frequency amplification is (V<101) used on all bands, A
type GAKS miniature r-f pentode is employed in this stage for its low noise
and good sensitiviiy characteristics at high frequencies, The antenna is
transformer coupled to the grid of the r-I stage on sll bands with 2 result-
ing antenna fermination impedance of 300 ohms. The 7 f coils for bands 1,

2 3 are mounted in tThe variable i-I group and are tuned by slugs mount-
= Lhe le 1-f slug table which is at the extreme right hand edge

o as viewed from the front. The coils for bands I to 30 are

: rear of the chassis and are tuned by slugs mounted on the

slug tables,

=110, On
ched directly

v selectivity
18 « conversion being ussed on Lhe: LwWo When operated
on band he plate circultl he r={ st is tuned and transformer
coupied to the grid of the first wmixer ,tageﬁ
4,2.3, MIXER STAGES:

'a2) FIRST MIZER. -~ The first mixer stage consists of a type 6BES min-
i -

iature erter tube, This stage is used on band 1 and bands L to 30 i.e,
0.5 % mec and 3.5 to 30.5 mec but not on bands 2 and 3 (2.5 to 1.5 and
3.5 to : i 5, the grid circuit of this tube is tun-

‘3

ransformer CG&OEIQQ between the plate of
t mixer stage is employed on bands 8
ransformer coupling plus a small amount

8

cw’.(
&
) e
RS RN B
(&
& N R 0
o
- LA [

48
[T
g
wgg:;e i
posd 0

Dac v amplification across the band, is
employed ate ¢ First mixer fu vQ V-112 is tuned to elther
2.5 to 1.5 mc or 3.5 to 2.5 ing upon the band on the receiver which
is operating (bands L tc 30 tuned to the 11.5 to 10,5 me spectrum
when the receiver is tuned erican broadcast band (band 1). On bands
i to 30, the heterodyni g1 r the first mixer is obtained from the

stal oscillator stage, ough the proper crystel oscillator plate
ing coils, On these ban tput of the first mixer is always between
0 2,5 me or 2.5 to 3.5 used on band 1, the first mixer is
lied 2 m T 1 rom the oscillator tube, V-105, and

% o me which when mixed with an 8

produces a 3.5 to
The ocutput of

; =

i-%f ¢oils to the grid of the
Lable i-1 coils to the grid of
and 8-106,

&
d
&
£
o
ptel
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(b) SECOND MI

fonl
6BES miniature converter tube also. The input to this
either 3.5 to 2.5 mc or 2.5 to 1.5 mc from the variable
1~118 and 1-117/1-119. The 3 1o 2 mec output of the pe: neab

oscillator is fed i
erodyne against the

CIRCUIT DESCRIPTION

XER STAGE, - The second mixer stage, V-100 employe
ray

stag

foe ils L-116/
ity tuned
into the second mixer tube at grid number one to hebt-
input signal to produce a 500 ke intermediate fre-

-

quency. This mixer stege is always used for all bands.

{¢) THIRD MIXER STAGE. - The third mixer stage is used only wher

receliving on band 1
this spplication al

o A type 6BES miniature converter tube is used in
50, Grid number 3 of this tubs is excited with a

11.5 to 10,5 mc signal from the plate circuit of the first mixer tubse
211 j b

V=101 and grid numb
from the crystal cs
3.5 to 2.5 me which
the variable i-f co
ing in band 1 since

Le2ohe HIGH FREQUE

uses a oBﬁé remote
pitts oscillator ci
circuit oscillate,
cross r-=f choke I-1

frequency of the oubtput of the oscillator for the various bandsji &b

the minimum, each ¢
3-l, 5=6 and so on,
additionally for otl

for bands 5 and 6,

haymonic operation
correct harmonic.

er one is excited with a hetercdyn ng 8 mc signal
cillators The output of the third mixer is then

is then fed to the grid of the seco nd mixer through
ils; this, of course, only takes pl when receive
this stage is not used on t

o
48

NCY WSU&MLn?OQO - The high frequency oscillator
cut-off miniature pentode tube in a modified Col-
reuit. Ho uﬁed colls are necessary to meke the

]

the in-phase feedback voltage being produced a-
20, Ten guartsz crystals are used to control ths

crystal is used for two adjacent bands l.e. 1-2,
while the harmonics of certain crystals are used
her (higher) bandss For instance, the crystal

and 8 mc crystal, is used for bands 13 and LL

utilizing its second harmonic at 16 mc. In those instances where
is used, a tuned circuil is used to pick off the
This tuned ciryeuit is in the plate circuit of the
the primary coil of L-121 and

oscillator tube,
a number of tuning

me heterodyni
me Lime, the

they funcition

430

ad

V=105 and consisits of
ar

4

S used % n Sye”dtsn& on band 1 to furnish the

eig

e | me crystal)
tercdyning signal. A list of the ecrystals and the bands upon
e

capacitors which are selected for %%e proper band
The secondary of coll is tuned te 8 mc and
third mixer with an
ng signal iSQCFﬁé harmonic of the I mc crystal): at
primary of I~121 is tuned to 12 mc (third harmoni
to furnish the first mixer with the required 12

k
ot el

is outbtlined below:
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Lo2.5. VARIABLE INTER/EDIATE.FREQUENCY, - The variable intermediate fregquency
section consists of two channels, one for a frequency of 2.5 to 1.5 mc and the
other for 3.5 to 2.5 mc, each of which contains two tuned circuits.
10 1.5 mc i-f is used on the even numbered bands where double conversion is
employed and the 3.5 to 2.5 mc i~f is used on the odd numbered bands where

L=6

The 205

double gconversion.is employed. The 2.5 to 1.5 mc i-f is also used on band 2

L3l




as an additional tuned r-f circuit. The 3.5 to 2.5 variable i-f is used
on band 3 as an additionzl tuned r=f circuit and on band 1 in the usual
application as a %ariable i=f for the odd numbered bands., Using two
variable 1~ channels in this manner culs the number of crystals neces=-
sary in the high frequency oscillator in half, since each crysital funda-
mental frequency or useful harmonic thereof is used for two bands. In-
ductors 1L-116 and 1-118 are the lower frequency i-f coils (2.5 to 1.5)
and are the coils in which the thﬁl&g slug travels., The 3.5 to 2.5

me i=f frequency is cobitained by s 1&g I-116 with L=117 and 1-118
with L=119 to lower the inductanc of 1-116 and 1-118. Switch sections
8-109 and 5-110 alternately swi in and switch out the shunting coils
as the band switch iz roltaied. The variable i=f c¢olls are in the grid
circuit of the second mixer stags

s g?) o
N
&g

«;"r
K¢ {: o
5

o

W
O

L.2.6., VARIABLE FREQUENCY OSCILLATOR., - The receiver circuits described
o
.

so far have the funciion of regeiving the spectrum in 1 megacycle bands
whick are presented to the grid of the second &ixero The scheme for ob-

taining high stabil lgy is compleied by & method of b taroaynzng the sig-
g ¢!

nals to a lower, fixed intermediate freguency. 1 t@xs application, a

highly stabilized 3 te Z mc permeability tuned 93@111&w0?, the Model

70E=15, is employed to heterodyne against the 2.5 to 1.5 and the 3.5 to
T

o
2.5 me @vﬁpai of the Va*i&bLQ f?@quanﬁj i-f, The resulting 500 kc sig-
1 ifd 1if

is amplified by the 500 k¢ second i-f amplifier,
ator 1s cam wo

The coil in the o Z 7
i moygman% cf Tl

sc
frequency changs with 131
is temperature compensa
homidity. Ten turns of
guengy change of one me
ig trimmed by a serises +

siug, This adjustment is made at ﬁuw

nd to produce extremely linear
he tuning slug. The circuil
nts sealed against changes in
he vSQlAl&bO” keaé screw produce a linear fre-~
acycle. The inductance of the oscillator coil

i lue of which is adjusted with an iron
g factory and sealed,

4 type 6BAG is used for isclation purposes following the oscillator
tube, This isclation tube, V-002, is an integral part of the oscillator
e

ho2.7. CRYSTAL FILTER, - The selectivity of the 51J receiver is im~
proved greatly by the use of a crystal filter in the 500 kc i-f system,
The filber functicns as fellows., HRefer to fi guwe 7-3. The 500 k¢ i-f
channel input transformer T-101 has a t&n@d 500 k¢ primary. The sec~

5 a

ocndary on this transformer is a low impedance coil, the center tap of
which is grounded, One Stdu@? of phasing capacitor C=188 is attached
to one end of this sscondary winding while one side of the filter cry-
stal is atitached to the szer end, A bridge circuit is formed by at-
gauh;;g th ?G%or or the phasing capacitor to the opposite side of the
C is point of attachment must return to ground {or center tap
ndary coil) to complete the bridge circuit. This is done
{ electivity control resistors Ea&BG RE=131, and R-132
coil T=102., 7The bridge circuilt is necessary to bal-

it
ey
s B
O
¢l

L32-1 L=7




CIRCULT DESCRIFTION

ance out the capacity of the crysital holder to prevent the signal from bypassing
the crystal. If the point of attachment of the rotor of =188 and the output
plate of the crystal was returned directly to ground, the Q of the crystal
would be at its greatest value and the selectiviiy of the circult would be too
igh, therefore, resistors R-130, R-131 and R-132 are placed in series with the
crysia3 at wvarious setting of the sslectivity conitrel to vary the § of the cry-
stal., When the selecltivity control is in the "0" position, the crystal is
short circuited and the receiver selectivity is determined by the receiver cir-
cuits only. When the SELECTIVITY control is in position "1%, the crystal Q

i i st point because of the return circuit through T-102 (a parallel
it having high immedance} When the BELECTIVITY controel is set at
of the crystal circult is improved because of the lower value of
istance (R-130 shunting T-102) and so on through positions 3 and L
ﬁsitign Iy the series resistance is at the lowest usable value and

1 ¢ is highest with a resultant high degree of selectivity.

I:S”

&
>
I

[AW]

Because the phasing capacity is across T-102, detuning of T-102 would
n changing the setbing of the phasing condenser., To neu-
ts an additional set of stator plates has been placed upon
itor which compensates for this detuning effect,

- The second intermediate frequency
three stages and employes 6BAD

Pl

INTERMEDIATE FREQUENCY,
G ke, It v0351sts of
ut

t tube V=107 is excited from the crystal

00

tubes in al ee st
itaf ou p ut coil T=102, Permesbility tuned transformers with the outpub

he se

lec

ages, The inpu

o

condary coils near the ground end are used to produce
tivity. - A1l three stages are supplied with AVC voltage.

L.2,9, DETECTOR. -~ The detector in the 51J receiver consists of cne half of
a 12AX7 dual triode tube, V- (pin numbers 6, 7, and 8). The tube is used
% c i plate and cathods,

0

taking place betw en the
e plate. R-150 and R-151 serve as load resis-
hile =202 provides R.F. filtering.

i

11.2.10. HOISE LIMITER. = A series iype QGiSS limiter is used in the S51J re-
iver kS ter employes one half (Qiﬂo 1, 2, and 3) of a type 12A4X7
i

dual triode tube, V-112. Refer to figure Li=3. Due to AC loading of the sec-
ond detector, heavy noise *ypulses are automatically clipped from the posi-
tive gudic peaks in the detect The noise appearing on the negative side
of the audio c¢ycle is clipped bf the noise limiter. In operation, a nega-
tive voltage produced by rectification of the carrier, is developed across
capacitor =210, This voltage cannolt change rapidly due to the size of €-210
and R-152 ihrough‘which C=210 charged. This negative potential is placed
upon the cathode of the noise limiter tube through R-153, The cathode is
then negative in respect to the plate of the noise limiter tube and current
flows, This current is modulated by the audio which then appears on the
noise limiter cathode (Lo which the grid of the audio amplifier section of
Y-112 is connected), The noise limiter diode will conduct as long as the

-8 L33




R-53
470K
R-52 1
& VWA
~L 5o 470K
n C-110 =2~ —n e
:}i IMF T - -
- R-151 B
35K

Figure 4~3 HNoise Limiter

L-O/ME Ayc AMPLR.
RECTIFIER C-108 12AX7
c-104
5| oo oimF 90K

100 Ji0 20
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CIRCUIT DESCRIPTION

6AQ5 miniature pentode power amplifier tube is used in the audio output stage.
This stage has fixed bias obtained from the voltage drop produced across R-166
in the center tap lead of the high voltage transformer secondary. The 500 ohm
secondary of the audio output transfermer is tapped at L ohms to excite the
voice coil winding of a speaker directly. Both the 500 ohm and the I ohm out-
puts are terminated on the rear of the chassis at terminal strip E-103. Head-
phone connections are also made to the L} ohm tap.

L.2.,13, 100 KC CALIBRATOR, - Where extreme accuracy of calibration is wanted
(in the order of 200 cycles) a 100 kc calibrator included with the receiver is
used. The calibrator utilizes a 6BA6 tube in a Pierce Circuit., The low drift
100 ke crystal is placed between the control grid and the screen grid of the
tube, V-10lL. A 5-25 uuf capacitor C-169 is placed between the grid and ground
with which small frequency corrections can be made to set the calibrator zero
beat with a primary frequency standard. A variable capacitor, €-22L, located
on the front panel (CAL) provides vernier frequency adjustments. The calibra-
tor is coupled to the grid of the r-f amplifier tube V-101 and is turned on by
operation of 8-111 the CALIBRATOR ON-0FF switch.

L.2.1h, POWER SUPPLY, - The receiver is designed for 4., operation only and
is furnished connected for 115 volt source. The power supply is capable of 220
volts output at 100 ma. A two section choke input filter is used following a
5V high vacuum rectifier, The filter consists of a 3 henry input choke and a
5 henry output choke plus two 35 mfd filter capacitors., B+ for the audio out-
pul stage is taken from the junction of the two chokes, The ON-OFF switch for
the receiver is located in the primary circuit of the power supply along with

a 1 ampere fuse,

The receiver is designed to operate on 230 volts by recomnecting the pri-
mary of the power transformer as shown on the schematic, figure 7-3.

6.3 volts a=c are furnished for the tube filaments and dial lights from a
winding on the power transformer., 6.3 wvolts are also available on a connector
at the rear of the chassis %o supply voltage for the pilot lights in a com-
bining panel,
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SECTION 5

IATNTENANCE

5.1, INSPECTION,

5.1.1. GENERAL, - This radio equipment has been constructed of materials
considered Lo be the best obtainable for the purpose and has been care-
fully inspected and adjusted at the factory to reduce maintenance to a
minimum. However, a cerbain amount of checking and servicing will be
necessary Lo meintain efficient and dependable ocperation. The follow=-
ing section has been writien to ald in checlking the equipment.

5.1.2, ROUTINE INSPECTION. - Routine inspection schedules should be
set ap for periodic checks of this sguipment. This inspection should
inciude examination of the mechanical system for excessive wear or bind-
ing and of the electrical sysiten for elecirical defects and deteriora-

tion of components.

5:5 4]
o ('D

If the routine inspection of the equipment 1is carried out faith-
fully, the chences of improper operation of the equipment are greatly
minimized., It is, therefore, important that this inspection be made
as frequently as possible and it should be sufficiently thorough to
include 21l major electricsl circuiis of the equipment as well as the
mechanical portion.

5,1,3., CLEANING, - The greatest enemy to uninterrupted service in
equipment of this type is corrosion and dirt. Corrosion itself is ac-
celerated by the presence of dust and moisture on the component parts

of the assembly. It is impossible to keep moisture out of the egquipment
in certain localities, bub foreign particles and dust can be periodically
removed by means of a soft brush and a dry, oil-free jet of zir., Remove
the dust as often as a perceptible gquantity accumulates in any part of
the eguipment. It is very important that rotating eguipment such as
varigble condensers and tap switches be kept free from dust to prevent
undus wear,

One of the greatest sources of itrouble in equipment located in a
salt atmosphere is corrosion., Corrosion resulting from salt spray or
salt laden atmosphers may cause fallure of the eguipment for no appar-

ent -reason. In general it will be found that contacts such as tap
SﬁlkCheS} tube prongs, cabls plug comnectors and relay contacts are
most affected by corrosion. When it is nscessary %to operaite the
equipment in localities subject fto such corrosive atmosphere, in-
spection of wiping contacts, cable plugs, relays etc., should be made
more frequently in order to keep the equipment in good condition,




MAINTENANCE

S.1.h. VACUUM TUBES., = Make a check of emission characteristics of all tubes.
After the emission check, examine the prongs on all tubes to make sure that
they are free from corrosion. 8See that all tubes are replaced correctly and
firmly seated in their sockets, and a good electrical contact is made between
the prong of the tube and the socket, Before atube is discarded, make certain
that the tube is at fault and the trouble is not a loose or broken connection
within the equipment. A complete set of tested tubes of the same type speci-
fied should be kept on hand at a1l times. If faulty operation of the equip-
ment is observed and tube failure suspected, each tube may be checked by re-
placing it with a tube known to be in good condition, Defective tubes causing
an overload in power circuits may usually be located by inspection. It will
be found that excessive heating or sputtering within the vacuum tubes is a
good indication of a fault in the tube circuit.

If tubes have been in use for a period of time equal to or exceeding the
manufacturers tube life rating, it is suggested that they be replaced. A
marked improvemsnt in the performance of the egquipment is usually noticeabls
after the weak tubes have been replaced,

5.1.5, TUBE REPLACEMENT PRECAUTIONS, -
{a) A1l tubes are removed by pulling straight up on them,

(b) Before a tube is inserted, make certain that the type of tube is
correct for the socket into which it is being placed,

5.1.6., TUBE TABLE, -

RECEIVER
Symbol Type Function
¥ V101 64K5 RF amplifier
« V102 6BE6 First mixer
V103 6BES Third mixer
“ V10L 6BAG . Calibration oscillator
4 V105 EBAb o v Crystal h-f oscillator
+ 7106 6BES Second mixer
<7107 6BAS 500 kc i~f amplifier
«V108 6BAG. 500 k¢ i-f amplifier
£ 7109 6BAS 500 k¢ i-f amplifier
» Y110 12A%7 Detector and AVC rectifier
V111 12AX7 AVC amplifier
» 112 12A%7 Noise limiter and lst audio
4Y113 6AQ5 Audio power amp,
2 Vil 6BA Beat frequency oscillator
“ V115 - 5Vl Power rectifier
< Y001 6BAG Variable frequency oscillator
v 7002 6BAS Oscillator isolation amplifier
LANTA Day,

5.2 L37-1
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C.2.1., GENERAL., - The most g
eguipment is tube failure. R .
comments concerning vacuum tube rcﬂlacemeﬂt Defect
overload in power circuits may usually be located by inspect -
sion resulting from operating the eguipment in a salt laden atmosphers
may cause failure of the equipment for no apparent reason.

In general, trouble encountered in radio apparatus may be isclated
by means of various fests and measurement55 and the section of the equip-
ment determined in which the trouble is located. If this 1s done, the
components in the assoclalted circult may be checked and the trouble lo-

ated, Refer to the table of resistance and volitage measurements

NOTE

NO ONE BUT AN AUTHORIZED AND COMPETENT SE R‘ZCW MAN BOQUIFE 1 F
- PER TEST FACILITIES SHOULD HE PERMITIED TO SERVICE THIS EQUIFPMENT.

This eguipment 1s supplied WLb? fuse of the correct
r :mge Fuse fallures should be remlaced with nly after the
circuil in question has been carefully ex 768d to make certain that
no permanent faull exists, Use 1 ampere qucs only.
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5,3, ALIGNMENT,

5.3.1. GENERAL, Should t he receiver get out of alignment, the fol-
lowing procedures may be followed to return it to satisfactory per-

formance,

Se3.2., EQUIFMENT AND
{(a) 500 ke to 30.5 mc signal generator,
(b) Vacuum tube voltmeter.
{c) Oscilloscope.

(d} Detuning network consisting of a .0l mf capacitor and L700
ohm resistor in series with slip leads.

(e) Fiber or bakelite adjusting tool, 1/8% diameter with screw-

(f) Fiber or bakelite adjusting tool, 5/16% diameter with screw-
driver typs bit,




MAINTENAKCE

(g) Small screwdriver.
5.3,3, OSCILLATOR TRIMMER ADJUSTMENT. -

(a) Trimmer C-167, marked XTAL on chassis, should be adjusted to provide
an input capacity of 32 mmf across the crystal holders. If this capacitor is
badly mistuned, the crystals will be off frequency and low in output.

(b) Connect a li70k ohm resistor to pin 7 of V=102, Connect VIVM between
free end of L70k ohm and chassis. (Resistor is used to reduce capacity of
meter probe).

{¢) In all of the following adjustments the trimmers should be peaked if
the indicated voltage is not more than 2 volits. If more than 2 volts, detune
trimmer toward minimum capacity, until voltage reads 2. See figure 5-1.

(1) Repeat, tuning trimmer marked 30, with bandswitch on band 30,
(2) Repeat, tuning trimmer marked 28, with bandswitch on band 28,
(3) Repeat on bands 26 thru 1L tuning correspondingly marked trimmers.

(L) Repeat, bandswitch on band 1. Adjust trimmer labeled B.C. that
is nearer-V-105,

{d) Remove 70k ohm resistor V=102, Comnect the resistor to pin 1 of V-103.
Connect VIVM, between free end of resistor and chassis.

(e) Place bandswitch on band 1. Tune trimmer, marked B,C. that was not
previously tuned.

5.3.L., 100 KC OSCILLATOR ALIGNMENT, - Calibrate the 100 ke crystal oscillator
by means of the CAL trimmer, (C-169, using a secondary frequency standard, D.C.
grid voltage on V-10L, 15-30 volts minimum.

5.3.5. SECOND I.F. AMPLIFIER ALIGNMENT. - Connect signal generator between
grid (pin 7) of V-106 and chassis. Comnect one end of a clip lead to output
of crystal oscillator, C-173. Hold other end near grid of V-106. Set signal
generator to zero beat at 500 kc. Turn off 100 kc oscillator and remove clip
lead. Connect detuning network (.01 mf in series with L700 ohm resistor) from
plate of V-107 to chassis, Comnect VIVM from diode load resistor, R-151 to
chassis., Place S-11L in "O" position.

(a) Tune secondary (bottom) slug of T-103 for maximum indications., Keep
diode load voltage below 3 volts by adjusting signal generator output.

(b) Connect detuning network from terminal number L of T-103 to chassis.
Tune primary (top) slug for maximum indication.

5=k L39
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Figure 5-1 &lignment Adjustments
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(¢c) Connect detuning network from plate of V-108 to chassis. Tune
secondary of T-10l for maximum indication.

(d) Connect detuning network to terminal L to T-10L., Tune primary
of T-10L for maximum indication.

(e) Connect detuning network to plate of V-~109. Tune secondary of
T-105 for maximum indication,

(f) Connect detuning network to terminal l; of T=105, Tune primary
of T=105 for maximum indication.

(g) Tune T-101 for maximum VIVM indiecation.

(h) Turn BFO switch ON, set VIO FPITCH condenser capacitor to mid-
range. Set index on BFO PITCH knob to index line. Adjust tuning core
in T-106 for zero beat.

i Align T-102, using a sweep generator and oscilloscope as follows.,
g 3 g P g i

(1) Connect signal generator lead to V=106, 6HE6, pin 7. Con-
nect scope lead to diode load resistor, R-151.

(2) Set crystal selectivity switch to position four. Place
AVC switch in OFF position, LIMITER switch on OUT, AUDIO GAIN control
at minimum,

(3) Place scope BEAM switch ON. Sweep generator should be
operating. Synchronize oscilloscope,

a. Two peaks should appear on the s cope screen. Rotat-
ing the crystal phasing control a quarter turn left and right should
split the peaks causing each peak to appear as two peaks,

b, Adjust T=-102 until the split peaks appear symmetri-
cal as the phasing conbrol is rotated to the left and right of zero,

5.3.6. SECOND IF AMPLIFIER FERFORMANCE MEASUREMENTS, -

(a) Sensitivity. - The input to V-106 at 500 ke should be w1th1n
15-30 uv for L.O volts at the diode load.

(b) Selectivity. =
(1) Adjust the output level of the signal generator for LV

at the diode load, Note the AVC voltage on the VIVM and the output
level of the signal generator, which are the reference voltages.

Lho 5-5
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mer capacitors marked 15(C-110, C-122 and C-130) for maximum indication.

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

5.3.12. RF ALIGMENT BANDS 16-30.
(a) Connect signal generator and VIVM as in step 5.3.8. (a).

(b) Set bandswitch to band 15.5 - 16.5 Set dial to 16.0 mc. Set
signal generator to zero beat with BFO at 16.0 mc. Adjust tuning cores
marked 16 (in 1-106, L-109 and I~113) for a meximum indication.

(¢) Set bandswitch to band 29.5 - 30.5 Set dial %o 30.0 mc. Set sig-
nal generator to zero beat with BFO at 30.0 mc. AdJjust itrimmer capacitors
(c-112, c-12L, and C-132) for a meximum indication.

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

£.3.13. RF ALIGMENT BAHD 1.
(a) Connect signal generator and VIVM as in step 5.3.8. (a).

(b) Set bandswitch to band .5 - 1.5 mc. Set dial to 0.6 mc. Set
generator to zero beat with BFO at 0.6 mc. Adjust core in I~11l; so that
it is in approximately the same position in the inductor as the cores in
1-116 and IL-118. Adjust cores in I~101 and I~110 (marked .6) for a maxi-
mum indication. Adjust trimmer capacitor C-LLO (marked .6) for a maximum
indication.

NOTE

TWO PEAKS MAY BE FOUND WHEW TUNING C-140. USE THE PEAK THAT RE-
QUIRES THE HIGHER VALUE OF CAPACITY. See figure 5-1.

(c) Set dial to 1.4 mc. 8et signal generator to zero beat with BFO
at 1.l mc. Tune trimmers C-102 and C-119 (marfed 1.li) for a maximum indi-

cation. Adjust core in IL~115 (marked 1l.L4) for a maximum indication.

(d) Repeat tuning procedures at 0.6 and 1.4 mc until no further in-
crease in output can be obtained.

5.3.1L. OSCILLATOR ALIGNMENT.
(a) GENERAL. - Due to both the inherent stability of the quartz cry-

stals and the careful design of the VFQ employed in this receiver, it is
quite unlikely that the dial calibration will become inaccurate through

o8 LL3
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normal use or treatment., However, should the dial calibration become in-
accurate, the following paragraphs will ensble a service technician with
adequate facilities to correct the dial calibration.,

(1) If the slide rule calibration {only) is off in the same
direction on all bands, follow instructions in paragraph (b).

(2) If the Vernier dial calibration is incorrect by the same
amount for all bands follow instructions in paragraph 5.3.14.(c).

(b) DIAL POINTER. - The dial pointer on the slide rule dial can
be corrected by grasping the dial cord and sliding the pointer along
the dial cord until the correct position for the pointer is found,

{e¢) VFO ADJUSTMENT. -
(1) GENERAL; =

Warning: Do not attempt to remove outer cover., This is a
hermetically sealed unit and the operation will be impaired seriously if
the seal is broken. The unit must be returned to the factory for adjust-
ment in case of trouble. The only exceptions would be tube change, which
can be effected without breaking the seal, and realignment,

Alignment should be undertaksn only as a temporary measure
since 1t breaks the hermetic seal and will effect future stability.

The following will explain the method of slignment of the
V¥,

’ A orystal controlled frequency standard with outputs at 2 me
and 3 mc and with an accuracy of ,015 percent may be used. If such is not
available, a signal generator tuned to 500 ke¢ may be employed, using the
fourth harmonic (2000 ke) and the sixth harmonic (3000 ke), If this is
done the thirtieth harmonic of the generator should be set to exact zero
beat with WWV at 15 mc. The CAL. oscillator in the 51J may also be used.

If the vernier dial reading is off only 2 or 3 ke in the
same direction at both ends of the dial;, the VERNIER ADJ. line can be
moved to correct this error, If the reading is more than 3 ke in the
same direction, the correstion can be made by loosening the set screw in
the VFO coupler, However, if the error is greater than 3 ke or is not
in the same direction by the same amount at both ends of the dial, pro-
ceed as follows,

Remove the receiver front panel and remove the oscillator
mounting serews. Loosen the set screws in the flexible coupler thenm slide
the coupler hubs apart. Pull the oscillator out and allow it to hang on
the connecting wires. Mount a small 0=100 linearly calibrated dial on the
oscillator shaft and mount a small wire for use as a pointer on one of the
mounting screws, One division of the disl will equal one kilocycle,

There is only one adjustment on the VFC, This is a screw
adjustment govered by a threaded hex cap on the front of the oscillator,

L4dl=1 5-9
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To turn the adjusting serew, remove the hex cap, insert the special lock-
ing tool, see figure 5-8, unlock the adjusiment by turning the tool counter—
ﬁloekwiseg insert a screw driver insids the locking tool and make the ad-
Justment, Be sure and lock the adjustment screw after sach adjustment,

(See figure 5-1), The main object in aligning the VFO is to make the 2 me
and 3 mec points fall exaﬁtiy ten turns of the vernier dial apart, after
which the dial may be loosened, and the dial calibration corrected. Be

sure the 500 ke i=f channel is a¢;gﬁedg

(2) PROCEDURE., -

a. Turn the receiver ON and adjust for CW reception, with the
VFO in the zero position, in the 3.5 %o 4.5 mc band. (Be sure the BFO is
aligned as indicated in paragraph 5.3.5.(h) or proper results will be diffi-
cult to obtain,)

b, Couple the signal generator to grid number 1 of V=106,

=

¢, Turn the vernier disl and the oseillator disl to the
2t &

d. Write the dizl calibration down and turn both dials
exactly 10 turns in the opposite direction. There should be another beat
note at exactly 10 turns f?om the first, If this beat note is to either
side of the 10 fturn figure, take the difference frequency (between the
actual beat note reading aﬂd the reading where it should have appeared)
and multiply it by 1.5, Add this figure o the actual beat note dial setting
if the beatl note was less than 10 turns or subtract it if the beat note
ogcurred at more than 10 turns, HNow set the oscillator dial to this new
frequency, remove the hex plug from the fromt of the oscillator, and turn
the adjustment, until zerc beat is again reached, The high and low end
beat notes should be exactly 10 turns apart. If such is not the case,
repeat the above procedurs, remembering that a new reference point at the

high end of the dial will likely be necessary each time,
Bxamm] £ abol t3 g
Exemples of above cperationss

Example #1

Beat note at high end of dial =4499 ke
Reading at which dial should appear

after 10 turns =3499 ke
Aetual dial reading =3498 ke
Difference frequensy (3499 = 3498 ke) = 2 ke
Multiplied by 1.5 = 3 ke

Added to 3498 ke {Since beat note
oceurred 2t less than 10 turns) =3501 ks
fter setting dial te 3501 ke and zerc
beating oseillator and turning the dial
bagk 10 ﬁufns to the high freguensy end,
the high eamen@y peat note should
apDear at 4501

5-10 4451




Example #2

Beat note on high end of dial =4£501 ke
Reading at which dial should appear after
10 turms =3501 ke
Actual dial Leadimg =3503 ko
Difference frequency (3502 = 3501) = 2 ke
Multipliied br 1.5 = 3 ke
Subtracted from 3503 ke {Since beat note
occurred at more than 10 turns) =3500 ke
After setting dials to 3500 ke and zero beating oscillator
and turning the dials back 10 turns to the high fregquency end of the b band,
the high freguency beat note should appear at 4500 ke,
¢, Heplace the os | n the receiver and replace the front
pansl, Adjust the oseillator an nter as indicated in paragraph 5.3,7.
CHECK THE FREQUENCY OF THE SIGNAL GENERATCR AGAINST WWV
SEVERAL TIMES DURING THE VFD ALICGNMENT T0 BE SURE IT IOES
NOT CREEP,
It will not be nesessary to readjusit the r=f and i-f
amplifiers for small changss in the VFO adjustment,
5.3.15, ADJUSTMENT OF L mwﬁéﬁ = This adjustment 1s reached from the bottom
of the chassis., Adjust as follows:
(a) Tune in the spurious signal {whistle) at 1250 ke,
{b} Adjust L-124 for greatest attenuation of the spurious signal,
5.4 VFO REMDVAL,
o In event the VFO has %o be removed for servieing, the following pro-
sedure is recommended,

(2) Remove the front panel and allow to swing forward on wires, (See
paragraph 5,6.2,)

(b} Loosen the set screws in the flexible coupler. Pull the coupler
apart and remove the center dise from the coupler,

{¢c) Unsolder the connecting wires,

{d}Remove the ithres screws holding the ozeillator to the chassis,

(e) Slide the VFO unit back and tip the rear downwards,

{£) Pull the VFO from the receiver,
5.5, DIAL BULE REPLACEMENT.

The dial lights for the slide rule dial are mounted in clip type
sockets which are c¢lippsd to the metal strusture above the dial, To
LA6=1 5=11
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replace these bulbs, slide the clips off the metal structure and pull the soc~
kets out of their respective enclosures. Press down on the bulb slightly and
turn it a fraction of a turn counterclockwise. The dial light for the KILO-
CYCLE dial is also mounted in a clip type socket which can be removed by
reaching under the drum of the slide rule disal and grasping the frame of the
dial light socket. Slight pressure on the sides of the frame will cause it

to release from the receiver structure and it can then be pulled back far
enough to replace the bulb. '

5.6, DIAL AND BANDSWITCH GEAR MAINTENANCE.
5.6.1. O(ENERAL, - The replacing and synchronizing of the gears in the

dial and band change mechanism of this receiver can be a difficult job., It
is recommended that the unit be sent te the factory for servicing should any
major repalrs be required.

WARNING

IF DISASSEMBLY OF THE GEAR UNIT IS CONTEMPLATED, BE SURE TO
MARK THE GEARS SHOWN ON FIGURE 5-5 AS NUMBERS %1, 2, and 3%
WITH A CONTINUOUS SCRIBE MARK FROM OHE GEAR TO THE MATIN
EAR OR WITH TWO SPOTS OF PAINT, ONE ON EACH GEAR. WITHOUT
THIS MARKING, PROPER SYNCHRONIZING OF THE GEARS UPON RE-
ASSEMBLY WILL BE IMPOSSIBL

Certain gears have been pinned to the associated shafts in the
gear unit and unpinning them is highly impractical. For this reason, the
marking of the gears as indicated in the warning above is necessary. The
pointer pully assembly gear is splii and spring loaded to prevent backlash;
when reassembling, extend the take-up springs to lengths of 3/l inch before
meshing the teeth with the mating pinion.

5.6.2. DISASSEMBLY OF GEAR BOX. - In most cases the gear box can be
worked on by setiing the receiver up on its back and removing the receiver
front and right side panels and the front plate of the gear box. I the
gear box is to be returned to the company for servicing, the front and the
right side panels will have to be taken off and the gear box removed com-
pletely. To do this, remove the crystal selectivity, crystal phasing, BFO
pitch, band change knobs, the "COLLINSY insignia and the panel screws.

Iift the panel off znd allow it to hang to one side on the cable wires.
Loosen the set screws in the couplers on the oscillator, r-f slug rack, and
i-f slug rack shafts. From the under side of the chassis, do the same on
the band switch shafts. Remove the oscillator mounting secrews and the gear
box mounting screws snd 1ift the gear box from the receiver. If repairs are
to be made by removing the front plate of the gear box only, remove the two
dial cord pulleys first, (dial cord pulley on shaft "B" is pinned to shaft)
then remove the retaining ring from shaft "i"., Hark the relative positions

512 LL7
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of the gears at positions "2% and "3% (See WARNING on preceding page).
Remove the screws from the front plate and, without disturbing the posi-
tions of the shafts, 1ift the front plate off the gear box and carefully
mark the position of the gears at ¥1V, Preceed to make repalrs &s nec-
essary. Note the condition of the loading cord WAIRY and replace if in
poor condition. ’

5.603. ASSEMBLY QF GEAR F0¥X., - Use AN-(=25 or equivalent grease on
all bearing surfaces during assembly. The assembly procedure given
here is essentlally the procedure used alt the factory; the service man
should use the steps where they apply. Assembly as shown in figure 5-5,
The v aricus shafis can be located in the front view by referring to the
letters in quotation marks. The washers, item (W), on shaft 0" and
item (D) on shaft "H® are shims and should be used in guantity required
to keep end play of respective Qi@Ces at resonable minimum.

33’

{a) The loading cord, item (38) should be cut in half and one
end of each piece should be knotted s0 as to form a small loop for the
spring. During assembly, the other 'end of the cord should be pushsd
through the hole in the proper drum and knotted. The lengbhs of the
cord {;” between knots) and the amount around each drum should be such
that is will 2llow the stops on shaft "A¥ to operate before the spring,
Item (AS), moves to either drum. The spring may be loaded by disengag-
ing 8 gear in the affected group and the cord wound up on a drum uniil
the spring exerts a force of 3 inch pounds on shaft ¥3%, Coat the knols
with Duco cement. :

3

(b) The centering spring, item {T), should be located so as to
held the slots in the wheel on shaft "H" in the path of the driving
in on shaft #G%, '

{c) On shaft "H", theradial pin in shaft assembly, item "0W,
should be placed ag Dioxlmatel’ 60° clockwise fro m ﬁh pin in the rear
plate. After the ball, item (P), is assembled, haf item (Q)
is assembled with the pin in the gear against t 18 ?ad;al y;ﬁ of item
{0) and on the clockwise side, Shmm shaft "C" with washers (AP} as
shown, Shim so torque of & in. 1bs. min. is required on shaft nG"
for detent disengagenment.

{d) Wwith shaft "H" assembled as explained, the two stop pins
will be in position shown: one pin up toward shaft "E® and the
other 1209 clockwise from it. The stop idler gear, item (AB),
should be rotated counter-clockwise until its pin approaches the
pin on shaft ®H® as shown, with the ball detent on shaft "C% in its
hole or debented posiblon and with the pin in the gear on shaft #G#
dirsctly under the shaft as shown.

LL8 5=13
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(e) Shaft "G" when turned clockwise must hit the stop after approx. 45°
rotation, The ball on shaft "C" will now detent shaft "G" every 1800, When
shaft "G" rotates counterclockwise 7-1/2 revolutions or 15 detent positions,
the pin in the gear on shaft "H" and the radial pin on the shaft assembly,
item (0) must have rotated clockwise until the radial pin is just touching
or about to touch the pin in the rear plate. Further rotation of shaft "G
will cause the pin in the gear to leave the radial pin stopped by the pin in
the rear plate, thus the gear shaft assembly, item (Q) will rotate with the
shaft assembly item (0O) for 15 detent positions of shaft "G"., Shaft ng"
should rotate a minimum of 14,-1/2 revolutions or 29 detent positions, If
the stop pins intersect before this they should be adjusted by changing
phase relations of the gears at points "1", ®2'", and "3",

5.7. BANDSWITCH SLUG RACK MAINTENANCE,

C.7<1l., GENERAL. - The bandswitch slug rack will require very little main-
tenance however, should it be taken apart for any reason, the following in-
formation will indicate the correct positions of the cams,

POSITION OF CAMS., -~ Three alignment holes have been placed in the front
plate of the slug rack assembly as indicated in figure 5-6. For correct
synchronism of the cams, the tips of the front cams should he directly
opposite these holes, It may be necessary to use a dental mirror 1o ob-
tain an accurate inspection of the cam tips in respect to the holes, how-
ever, if one i1s not available, the positions and operation of the cams may
be checked in the following manner.

(a) Turn the BAND SWITCH to band 30 and turn the KC dial to the ex-
treme clockwlse position.

{(») Viewing the right hand slug moving cam from the Ifront, the slug
table cam rider should be approximately 1/16" to the right of the tip of
the cam, The cam rider should descend the right hand edge of the cam,

(c) Operate the BAND SWITCH to band 16 and the KC dial to the ex-
treme counterclockwise position. The cam rider should be on the descend-
ing portion of the cam and not bottomed in the low spot of the cam.

(3) Operate the BAND SWITCH to band 15 and the KC dial to the ex-
treme clockwise position.

(e) Viewing the center cam from the front, the cam rider should be
positioned about 1/16 inch to the left of the tip of the cam., The cam
should descent on the left side of this canm.

(f) Turn the BAND SWITCH to band 8 and the KC dial to the extreme
counterclockwise position. The cam rider should be on the descending




Figure 5-7 Dial Cord Drawing
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TABLE 5-1

2 TUBE SOCKET RESISTANCE AND BOLTAGE

READINGS FROM SOCKET PIN TO GROUND, A.V.C. ON, NO SIGNAL INPUT

READINGS TAKEN WITH VACUUM TURE VOLT METER

TURE PIN RESISTANCE VOLTAGE
Vicl 1 1,150,000 =1.35
2,7 GND o
3 GND &
4 FIL 6.3 AC
5 58 ,000 63 BAND 1 {165 ALL COTHERS)
& 79,000 90
V102 1 2 0
2 470 +1.5
3 GND 0
4 FIL 6.3 AC
5 40,000 160
6 90,00 50
7 330,000 VARIES WITH XTAL INJECTIGON
gm{} Lo ma?‘*
V103 1 106,000 0
Z 1%@@ +4 .8
3 ”ﬁ 0
4 6,3 AC
5 175 BAND 1 {0 OW ALL (THERS}
6 90
7 g
V104 1 68,000 =15 WITH XTAL CALIBRATOR ON
2.7 4700 WITH 100 X %@é YITH CALIBRATOR OFF
0SC. ON +6,5 WITH CALIBRATOR ON
3 FiL 6 o3 AC
4 GND 0
5 276,000 70 WITH CALIBRATOR ON
180 WITH CGALIBRATOR OFF
) 150,000 55 WITH CALIBRATOR ON
03»8{) %,ﬁ ‘éaim.g‘i%‘?gg {‘»F?
V105 1 100,000 VARIES WITH XTAL (-3 teo -10V)
2,7 g e
3 GND 0
4 FIL 6.3 AC
5 90,000 BAND 2 18 BAND 2
40,000 BAND 3 160 BAND 3
6 75,000 98 BAND 3 / 92 BAND 2
453 5=16
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TUBE PIN RESISTANCE
V106 1 100,000 =21
2 470 +2 ,0
3 GND 0
4 FIL 6,3 AC
5 38,000 200
& 70,000 &0
7 .3 BAND 3 0
.4 BAND 2
Y107 1 58,000 ~1.5
257 GND ‘0
3 GND o
4 FIL 6.3 AC
5 35,000 19
6 24,000 52
¥108 1 58 ,000 =1,5
247 GND 0
3 GHD 0
4 FIL 6.3 AC
5 35,000 190
6 22,000 55
v109 1 58,000 =1.5
2.7 38,000 + .3
3 GND 0
4 FIL 6.3 AC
5 35,000 190
6 85,000 85
Y110 1 500 ~52
2 500 =52
3 100,000 =50
4 FIL 6.3 &4C
5 FIL 6.3 AC
6 100,000 =4 .0
7 100,000 =40
8 GND 0
9 GND 0

5-17
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TUBE PII RESISTANCE VOLTAGE
Vi1l 1 1,70,000 ~-1.5 LYC ON
2 700,000 -4z
3 2700 -2
L FIL 6.3 AC
5 FIL 5.3 AC
6 170,000 ~1.5 AVC ON
7 700,000 -45
8 2700 -2
9 GND 0
y-112 1 70,000 _n
2 70,000 -k
3 70,000 LIMITER OUT ~.8 LIMITER IN
1 MEG, LIMITER IN
L FIL 6.3 AC
5 FIL 6.3 AC
6 25,000 150
7 0 500,000 A.F. 0
GAIN
8 3300 +1.8
9 GUD 0
V=113 1 BLANK 0
2 GID 0
3 GH 0
L FIL 6.3 AC
5 35,000 210
6 35,000 210
7 100,000 -12
V=11l 1 90,000 -.5
2 G 0
3 D 0
L FIL 6.3 AC
5 150,000 200
6 GND BFO OFF 0
370,000 BFO ON 33
7 .1 0
V-115 .6 600 LOO AC
8.2 3500 2L0

453 5-18




51J-2 RECELVER

SEC

T Y
EJ.MM

ITEM

CIRCUIT FUNCTION

COLLINS
PART NUMBER

0-101

C-102

=103

C-10k

C-105

C-106

C-107

C=108

C-109

=110

c-111

C=112

C-117

2hi9-1

L-101

I-101

I~-102

1102

I~103

I-103

1~-104

1-105

1~105

1-106

1-106

V=101

V=101

V=101

V=102

V=101

padding

trimming

padding

trimming

padding

trimming

1 padding

trimming

padding

trimming

padding

trimming

grid coupling

grid decoupling

screen Dy-Dass

grid coupling

plate coupling,

pand 1

CAPACITOR:

CAPACITOR: =

mnf, 350
CAPACITOR:

CAPACITCOR:
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PARTS LIST

SECTICN 6
51J=-2 RECEIVER
ITEM CIRCUIT FUNCTION DESCRIPTION COLLINS
PART MUMBER
C-118 | L-110 padding CAPACITOR: mica, 910 mmf il%, 500 ¥W¥ 91z 0547 00
€-119 ) L=110 ftrimming CAPACITOR: 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
€-121| L-107 padding CAPACITOR: mica, 220 mmf, +2%,500 WV 912 0517 00
0-122 | L=-108 trimming CAPACITOR: variable ceramic, 5-25 917 1036 00
mmf, 350 WY
C-123  L-108 padding CAPACITOR: mica, 75 mmf +5%, 500 WV | 912 0485 0O
0=-124 | L=109 trimming CAPACITOR: variable ceramic, 5-25 917 1036 00
mnf, 350 WV
C=-125 CAPACITOR: Not used
C-126 | V=101 plate by-pass CAPACITOR: ceramic, 10,000 mmf, 350 | 913 0566 00
- Wy
£-127 | L-111 padding CAPACITORs mica, 220 mmf, +2%,500 WV| 912 0517 00
C=128 | L-111 trimming CAPACITOR: variable ceramic, 8-50 917 1038 00
, mmf, 350 WV
C-129 | L=112 padding CAPACITOR: mica, 75 mmf #5%, 500 WV | 912 0485 00
£=130 | I~112 trimming CAPACITOR: variable ceramic, §~25 917 1036 00
mmf, 350 WV
C=131 | L=113 padding CAPACITOR: Not used
=137 | L=113 trimning CAPACITOR: variable ceramic, 5-25 917 1036 00
mmf, 350 WV
$-133 | V=102 grid coupling, CAPACITOR: ceramic, 1.5 mmf +1/4 916 4370 00
band 4-7 mmnf, 500 WV
=134 | V-102 cathode by-pass | CAPACITOR: ceramic, 10,000 mmf, 350 |913 0566 00
I
C=135 |V-102 screen by-pass CAPACITOR: ceramic, 10,000 mmf, 350 |913 0566 00
Wy ’
=136 |V-102 injection cou=- CAPACITOR: ceramic, 100 mmf, 350 WV (912 0OLSL 0O
pling
62 250




PARTS LIST

| ' COLLINS
ITEM | GIRCUIT FUNCTION DESCRIPTION PART NUMBER
Cel37 | I=114 to I~115 CAPACITOR: ceramic, 10,000 mmf, 350 W¥ 913 0566 00
eoupling
C=138 | V=102 plate byngésa CAPLCITORt ceramic, 10,000 mmf, 350 WV 913 0566 00
$139 | Le=115 padding CAPACITOR: ceramic, 20 mmf, £5%,500 WV 916 4420 00
w140 | 1115 trimning CAPACITOR: varisble ceramiec, 850 mnfy 917 1038 00
350 WV |
C-141 | V~103 cathode by-pass| CAPACITOR: ceramic, 10,000 mmf, 350 WV 913 0566 00
G~l42 | V~103 screen by-pass | CAPACITOR: ceramie, 10,000 maf, 350 WV 913 0566 00
w143 | V-103 injection | CAPACITOR: mica, 108 muf £5%, 500 WV | 912 0494 00
, coupling
C-1l4s | 121 trimming CAPACITORt varieble ceramic, 8=50 mmf, 917 1038 00
350 WV
€=145 | I~121 padding CAPACITOR: micap 150 mmf #5%, 500 W¥ | 912 0506 00
G=146 | Bands 29, 30 harmonic | CAPACITOR: variable ceramic, 5=25 mmf, 917 1036 00
q tuning 350 WV
C-147 |Bands 27, 28 harmonic | CAPACITOR: variable ceramicy 5-25 mufy 917 1036 09
tuning 350 WV '
C-148 |Bands 25, 26 harmonic | CAPACITORI varisble ceremic, 5e25 mnfy 917 1036 00
tuning 350 WV
C=149 | Bands 23, 24 harmonic | CAPACITCR: variable ceramic, 5«25 mmfy 917 1036 00
tuning 350 W
G-150 | Bands 21, 22 harmonic | CAPACITORY vardable ceramiecy S=50 mufg 917 1038 00
tuning 350 WV ,
G=151 |Bands 19, 20 harmonic | CAPACITOR: ceramic, 15 muf £5%, 500 W¥ 916 4412 00
tuning ' ' .
G~152 | Bands 19, 20 harmonic | CAPACITOR: variable ceramic, &w50 mmf, 917 1038 00
tuning - 350 WV V
Cwl53 |Bands 17, 18 harmenic | CAPACITOR¢ ceramic, 36 mnf $5%, 500 WW 916 4448 08
. tuning f
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ITEM

CIRCUIT FUNCTION

COLLINS
PARY NUMBER

G154

3 .
G168
vy
w169

G=171

581 Bands 13, 14 harmonic
tuping
Spurious filter tuning

Bands 17, 18 harmonis

tuning

Bands 15, 16

harmonle

Bands 15, 16
tuning

harmonic

Bands 13; 14 ha
tuning

rmonio

barmonic

harmonie

Y=104 soresn by-pass

CAPACITOR:
350 WY

CAPACTTOR:

CAPAGTITOR:

m (”“” T
el émzsg TOR g

Mot used

asranie, S<40 mnf,

A7 maf $5%, 500 WY

seramic, 9«50 mmf,

g%g HEni ow ,”/;g ,’3?}{3 %ﬁ%ﬁ

mica, 200 maf 2%, 500 WV

s variable ¢

seramic,

ceramic,

CAPACTITOR: wi

CAPAGITOR:
s LHr
350 WV

CAPACITOR:

CAFACITOR:

mice, 220 m

10,000 mf, 350 WY

10,000 muf, 350 Wy

15 mmf f’,;ﬁfég

500 Wy

ceraic, 5-25 mnf,

mfy 350 W

f’ﬁ;%g 500 WY

917 1038 o0

946 4463
917 1038
916 4309
1038

91z 0506

12 0514
917 1038

0566
3 0566 O
412 00
0518

7 1035

917 1036 00

913 0566 00
912 0518 00
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\ad

CIBCUIT ¥UNCTIOH DESCEIPTICH PAHT NUMBER
Osc. feedback network | CAPACITCR: ceramic, 15 mmf +5%, 916 Lhi2 0O

500 WY

)
fod
[aW]
©
!
=
[
&5

Osc, feedback network CAPACITOR: mica, 100 mmf +5%, 500 WV

Osc, grid circuit CAPACITOR: variable ceramic, 3-12 917 1035 00
capacity trimmer maf, 350 WV
Hot used
Freg. standard ad- variable ceramic, 5-=25 917 1036 00
Justing wy
V-10L cathode by-pass | CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
'zgz:} WY
V=10l screen by-pass CAPACTTOR: mica, 100 mmf +5%, 500 W/ 912 GLoL 00
+ b 3 et 3
V=10l plate decoupling | CAPACITOR: ceramic, 10,000 maf, 913 0566 00
I50 WY
o i
Freq, standard coupling CAPACITOR: ceramic, 10 mmf +1 mmf, | 916 LL0& 00
500 Wy
1=-115 trimming CAPACITOR: variable ceramic, 8=50 917 1038 00
mmf, 350 WV
1-11% padding CAPACITOR: mica, 180 mmf ?% 500 WV 912 0511 00
a = 3 2
1=117 trimming CAPACITOR: variable ceramic, 8=50 917 1038 00
mmf, 350 WV
=117 padding CAPACITOR: mica, 300 mmf +2%, SCOWV| 912 0526 0O
V-3 plate hy-pass CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 Wy
L-118 padding CAPACITOR: mica, 180 mmf "?*2?’5 SOCWY| 912 0511 OO
I-118 trimming CAPACITOR: varisble ceramic, B=50 917 1038 00
i
L~119 padding CAPACITOR: mica, 300 mmf :2%§ SOOWV| 912 0526 00

6-5




51J-2 RECEIVER

PARTS LIST

SECTION 6

COLLINS
ITEM CIRCULT FUNCTION DESCRIPTION PART WUMEER
¢-182 | L-119 trimming CAPACITOR: variable ceramic, 8=50 917 1038 00
mmf, 350 WV
£=183 | V=106 cathode by-pass | CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WY
C-18L | V=106 grid by-pass CAPACITOR: mica, 100 mmf +5%, S500WV, 912 OL9L 0O
=185 | V=106 screen by-pass APACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WV
C-186 | V=106 plate by-pass CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WY
C-187 | Filter crystal parallel CAPACITOR: ceramic, 2.0 mmf +1/L 916 1373 00
maf, 500 WV
C=188 | Filter crystal phasing| CAPACITOR: variable air, midget, 50l 7338 001
dual section, 10 mmf +1 mmf max
per section
£=189 | V=107 grid decoupling | CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WY
=190 | V=107 screen by=-pass CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WV
=191 | V=107 plate by-pass CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WY
C=192 | T=103 top coupling CAPACITOR: ceramic, 2 mmf +1/2 mmf,| 916 L37L 00
500 wy
¢-193 | V-108 grid decoupling | CAPACITOR: ceramic, 10,000 maf, 913 0566 00
350 WV
=19l | V=108 screen by-pass CAPACITOR: ceramic, 10,000 mmf, 913 0566 00
350 WV
=195 | V=108 plate by=-pass CAPACITOR: ceramic, 10,000 mnf, 913 0566 00
350 wWv
C-196 | T-10L top coupling CAPACITOR: ceramic, 3 mmf iE/Z mnf, | 916 L377 00
500 WV
#0=196 | T-10L top coupling CAPACITOR: ceramic, 5 mmf +1/2 mmf, | 916 5385 00
500 WV -
C-197 | V=109 grid decoupling | CAPACITOR: ceramic, 10,000 mmf, 350 913 0566 00
WY
% wide band sets
6=6 528-1
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1J=2 BECEIVER
COLLINS

ITEM CIRCUIT FUNCTION DESCRIPTION PART NUMBER

c-198 | V-109 cathode by-pass | CAPACITCR: paper, .1 mf +10%, 150 931 0333 00

529-1

T-105

Detesctor filter

AVC rectifier coupling

Back bias r-f filter

BFO coupling

BFO coupling

AVC amp, stabilizing
AVC amp. stabilizing
Audic coupling

Noise limiter filter

Audic coupling

Audio ouilput egualizer

£

Wide band seis
Narrow band sets

S
X
&

wy

CAPACITOR:

CAPACITOR
Wy

CAPACITOR:

Wy

CAPACTITOR:

Wy
CAPACTITOH:

CAPACITOR:
Wy

CAPACITOR:
WY

ceramic, 10,000 mmf, 350
10,000 mmf, 350

ceranic,

mnf +1/2 mmf,

Ll

ceramic,

ceramic, I mmf *+1/2 mnf,

500

mnf +2%,

Not uszed

mica, 100 mmf +5%, 500

.1 mf +10%, 150

S00WY

nf +10%, 150

150

ceramic, 10,000 mmf, 350
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PARTS LIST

SECTION 6
51J=-2 RECEIVER
COLLINS
ITEM CIRCUIT FUNCTION DESCHIPTION PART NUMBER
€-215 | V-111 cathode by-pass | CAPACITOR: dry electrolytic, 20 mf,| 184 6509 00
150 wY.
=216 | Back bias filter CAPACITOR: dry electrolytic, 20 mf,| 18L 6509 00
150 Wy .
C=217 | G=2174 and C-217R CAPACITOR: dry electrolytic, dual 18l 5000 00
section, -10% +250%, L50 WV
C~217A] Power supply filter CAPACITOR: 35 mmf, section of C-217
C-217B| Power supply filter CAPACITOR: 35 mf, . section of (=217
C-218 | V=11L screen by-pass CAPACITOR: ceramic, 10,000 mmf, 350 913 0566 00
0=219 | ¥=11L screen ceramic, 10,000 mmf, 350 913 05656 00
=220 | Variable i-f ceramic, 1,0 mmf +1/4 916 4380 00
=221 | Variable i-f ceramic, 2,0 mmf +1/) 916 11373 00
wy
C-222 | Power supply r-f filter CAPACITOR: paper, .1 mf +10%, LOO | 931 0299 0O
wy
=223 | B+ isolation capacitor | CAPACITOR: dry electrolytic, 8 mf, | 185 6515 00
350 WY
C=22 Calibration osc. panel| CAPACITOR: variable air, 6-100.5 922 00zl 00
adj. mmf
#C=225 | V=112 cathode CAPACITOR: ceramic, 10,000 mmf, 350| 913 0566 00
m}'
CH=101 Audio level meter RECTIFIER: dry disc, instrument 353 3000 00
rectifier type
E-10% BOARD: Not used
E-102 | Relay temrminal BOARD: terminal, 3 solder lug term | 306 0158 00
E-103 | Audic outpub connector | BOARD: terminal, 3 solder lug term | 3056 0158 Q0
P=30 Primary power fuse FUSE: cartridge, 1 amp slow-blow 262 1,280 00
I-101 | Dial illuminsting LAMP: pilot light, miniature bay- 262 3210 00
onet base bulb, T=3-1/L; bulb
I-102 | Pial illuminating LAMP: pilot light, miniature bay- 262 3240 00
onet base bulb, T-3-1/L buld
I-103 | Dial illuminating LAMP: pilot light, miniature bay- 262 3240 00
. onet base bulb, T=3-1/L bulb
I-10L | Meter illuminating LAMP: dial light; 6=8 v, miniature
bayonet base bulb, {(part of M-101
J=101 | Headphone output JACK: phone, 2 circuit, for use 360 0025 00
with 0.250" diam plug
J=102 | Antenna input connector RECEPTACIE: Coaxial assembly 357 S005 00
# An wide band only.
6=8 530=1




PARTS LIST

COLLINS
ITEM CIRCUIT FUNCTION DESCRIPTION PART HUMBER
1~-101 | Band 1 antenna COIL ASSEMBLY: 2 windings, 1lst 5oL 3038 001
winding asymmetrically wound, 75
turns, secd winding close spaced,
15 turns
I~102 | Band 2 antenna COIL ASSEMBLY: 2 windings, 1lst 50l 3042 001
winding asymmetrically wound, L8
turns, secd winding close spaced,
7 turns
I~103 { Band 3 antenna COIL ASSEMBLY: 2 windings, lst 50l 30L5 001
winding asymmebrically wound, 1;2.9
turns, second winding close
spaced, 3 turns
1-~10L { Band L to 7 antenna COIL ASSEMBLY: 2 windings, lst 5oL 3049 001
winding asymmetrically wound, 20
turns; second winding close
spaced, 3 turns
1-105 | Band 8 to 16 antenna COIL ASSEMBLY: 2 windings, lst 50l 3053 001
winding asymmetrically spaced, 20
turns second winding close spaced
1-5/6 turns
1~106 | Band 17 to 30 antenna | COIL ASSEMBLY: 2 windings,lst wind-| 50L 305L 001
ing asymmetrically wound, 20 fturns,
second winding close spaced, 1-5/6
turns
1~107 | Band Li to 7 mixer COIL ASSEMBLY: RF, single winding,| 50L 3060 001
primary 27 turns asymmeirically wound
L~108 { Band 8 to 16 mixer COIL ASSEMBLY: RF, single winding,| 50L 3061 001
primary 20 turns, asymmetrically wound
1~109 | Band 17 to 30 mixer COIL ASSEMBLY: RF, single winding,| 504 3062 001
20 turns, asymmetrically wound
I~110 | Band 1 mixer COIL ASSEMBLY: RF, single winding,| 50L 3056 001
75 turns, asymmetrically wound
I~111{ Band L} to 7 mixer COIL ASSEMBLY: RF, single winding,| 50L 3060 001
secondary 75 turns asymmetrically wound
1-112 | Band 8 to 16 mixer COIL ASSEMBLY: RF, single winding,| 504 3061 001
secondary 20 turns asymmebirically wound
1884 6-9




PARTS LIST

COLLINS
1ITEM CIRCUIT FUNCTION DESCRIPTICH PART NUMBER
I-113 | Band 17 to 30 mixer COIL ASSEMBLY: RF, single winaing, 50L 3062 001
secondary 20 turns, asymmetrically wound
L~11l | Band 1, 11.5 to 10.5 COIL ASSEMBLY: IF, single winding,| 504 3064 001
me i-f coil L8 turns, asymmetrically wound
1-115 | Band 1, 11.5 %o 10.5 COIL ASSEMBLY: RF, single winding, 50l 3057 00
me i-f coil 16 turns
1-116 | Variable i-f coil COIL ASSEMBLY: IF, single winding,| 50L 3064 001
primary L8 turns, asymmetrically wound
I~117 | Variable i-f coil COIL ASSEMBLY: single winding, L6 50l 3066 001
primary turns
1~118 | Variable i-f coil COIL ASSEMBLY: 1IF, single winding, 50l 5347 001
secondary I8 turns, asymmetrically wound
L=119 | Variable i~f coil COIL ASSEMBLY: single winding, L6 50l 3066 001
secondary turns
I-120 | Crystal oscillator COIL A 500 uh, 3 sections 503 1535 001
cathode choke of 112 each
1~121 | Crystal oscillator COTIL A oscillator plate, S0L 307L 001
harmonic selector singl g, L6 turns
1-122 | Input choke REACTOR: filter, 3.0 hy 0,120 amp, 678 032, 00
100 ohm, 90/1L0 cps
1-123 | Output choke REACTOR: filter, 5.0 hy 0.080 amp, 678 0323 00
300 ohm max, 90/1L0 cps
1~12l | Spurious filter COIL: L6 turns #28 wire 50l 66L6 00
¥-101 | Signal level and db METER: Signal level, 1 ma, L6 ohnm 158 0192 00
meter (Includes I-10L)
P-001 | VFO Power Connector BOARD: oscillator terminal, 5 S0l 5010 00
solder lug term
P-101 | AC plug and cord CORD: 6 £t 1g, with 2 conductor AC 4,26 1003 00
position
R~-101 | V=101 grid return RESISTOR: 1 megohm +10%, 1/2 w 7L5 1212 00
6-10 1885
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COLLINS

ITEM CIRCUIT FUNCTION DESCRIPTION PART NUMBER
R-102 |V-101 grid decoupling | RESISTOR: .10 megohm +10%, 1/2 w 745 1170 00
R-103 RESISTOR: Not used
R-10L |V-101 screen dropping | RESISTOR: 33,000 ohm +10%, 1/2 w 745 1149 00
R-105 |V-101 plate load, RESISTOR: 10,000 ohm +10%, 1/2 w 7L5 1128 00

band 1
R-106 |V-101 plate decoupling | RESISTOR: 6800 ohm +10%, 1/2 w 745 1121 00
R-107 |V-102 cathode RESISTOR: L70 ohm +10%, 1/2 w 745 1072 00
R-108 |V-102 grid 1 return RESISTOR: .33 megohm +10%, 1/2 w 745 1191 00
R-109 |V-102 screen dropping | RESISTOR: 17,000 ohm +10%, 1/2 w 745 1156 00
R-110 {V-102 plate decoupling | RESISTOR: 2200 ohm +10%, 1/2 w 745 1100 00
R-111 |V-103 cathode RESISTOR: 1500 ohm +10%, 1/2 w 715 1093 00
R-112 V=103 grid 1 return RESISTOR: .10 megohm +10%, 1/2 w 745 1170 0O
R-113 |V-103 screen dropping | RESISTOR: 33,000 ohm +10%, 1/2 w 7L5 1149 00
R-11lL |V-105 screen dropping | RESISTOR: 33,000 ohm +10%, 1/2 w 75 1149 00
R-115 |V-105 grid leak RESISTOR: .10 megohm +10%, 1/2 w 745 1170 00
R-116 |V-103 plate load RESISTOR: L70 ohm +10%, 1/2 w 7L5 1072 00
B-117 |V-103 plate load RESISTOR: 47,000 ohm +10%, 1/2 w 745 1156 00
R-118 |V-10L grid leak RESISTOR: .68 megohm +10%, 1/2 w 745 1205 00
R~119 |V-10L cathode RESISTOR: L700 ohm +10%, 1/2 w 745 111l 00
R-120 |V-10L screen dropping | RESISTOR: .10 megohm +10%, 1/2 w 745 1170 00
R~121 |V-10L plate dropping RESISTOR: .22 megohm +10%, 1/2 w 7h5 118, 00
R~122 |V-10L plate, screen RESISTOR: 10,000 ohm #10%, 1/2 w 745 1128 00

decoupling
R-123 |VFO plate, screén RESISTOR: 33,000 ohm #10%, 1/2 w 745 1107 00

decoupling

6-11
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PARTS LIST

COLLINS
ITEM CIRCUIT FUNCTION DESCRIPTION PART NUMBER
R-1L45 | AVC rectifier load RESISTOR: .10 megohm +10%, 1/2 w 745 1170 00
R-1L6 | AVC amp load RESISTOR: 47,000 ohm +10%, 1/2 w 715 1156 00
R-1L7 | AVC amp plate dropping| RESISTOR: 27,000 ohm +10%, 1/2 w 745 1146 00
R-148 | B-F gain control RESISTOR: variable, 10,000 ohm 376 3522 00
+20%, 1/2 w
R-1L9 | B=F gain control, RESISTOR: 820 ohm +10%, 1/2 w 745 1083 00
fixed
R-150 | Detector load RESISTOR: 68,000 ohm 410%, 1/2 w 745 1163 00
R-151 | Detector load RESISTOR: 33,000 ohm #10%, 1/2 w 745 1149 00
R-152 | Limiter filter RESISTOR: .L7 megohm +10%, 1/2 w 7L5 1198 00
R-153 | Limiter filter RESISTOR: .L7 megohm +10%, 1/2 w 745 1198 00
R-15l | Audio gain control RESISTOR: variable, .50 megohm 376 LL99 00
+20%, /L w
R-155 | V~112 cathode, audio RESISTOR: 3300 ohm +10%, 1/2 w 745 1107 00
section
R-156 | V-112 plate load, RESISTOR: .22 megohm +10%, 1/2 w 745 118L 00
gudio section
R-157 | V=113 grid load RESISTOR: .10 megohm +10%, 1/2 w 745 1170 00
R-158 | Feedback resistor RESISTOR: 1 megohm +10%, 1/2 w 7L5 1212 00
R-159 RESISTOR: Not used
R-160 | V-11L screen dropping | RESISTOR: .33 megohm +10%, 1/2 w 745 1191 00
R-161 | V-11L plate load RESISTOR: .10 megohm +10%, 1/2 w 745 1170 00
B-162 | V=11l plate dropping RESISTOR: 10,000 ohm +10%, 1/2 w 745 1128 00
R=163 | "S" meter series RESISTOR: 160 ohm +5%, 1/2 w 745 1053 00
R~16l | Back bias dropping R%SISTOR: wire-wound, 100 ohm +5%, TL7 0031 00
oW
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COLLINS

ITEM CIRCUIT FUNCTION DESCRIPTION PART WIMEBER
S5-109 | Variable i-f select~ | SWITCH: rotary, 1 circuit, 2 posi- 269 1270 00
ing tion
S~110 | Variable i-f select- | SWITCH: rotary, 1 circuit, 2 posi~- 269 1270 00
ing tion
5-111 | Celibrator ON-OFF SWITCH: rotary, 2 circuii, 2 posi- 259 0380 00
tion
5-112 | BFO ON-0OFF SWITCH: rotary, 2circuit, 2 position| 259 0380 00
S5-1173 Hecelver ON-8tandby- SWITCH: band change, 2 circult, 259 0381 00
OFF shorting, 3 position
S-11l; | Selectivity Switch SWITCH: band change, 1 circuit, 259 0379 00
shorting, 5 position
S-115 | AVC ON-OFF SWITCH:rotary, 2circuit, 2 position| 259 0380 0O
S-116 | Noise limiter IN-QUT | SWITCH: rotary, 2circuit, 2 position| 259 0380 00
S-117 | Meter Switch SWITCH: toggle; DPDT, 30 amp 266 3062 00
continuous
T=101 Crystal filter input TRANSFORMER: crystal filter, fre- 278 0080 00
quency range L90-510 kc
T-102 | Crystal filter oubput | COIL ASSEMBLY: crystal filter grid,| 278 0078 00
frequency range ;90~510 ke
Tw103 | First I~F frequency 278 0079 00
T-10L | S8econd I-F ode, freguency 278 0079 00
T-105 | Third I~F frequency 278 0079 00
T-106 | BFO TRANSFORMER: BFO, for use with 278 0081 00
500 ke IF amplifier
T-107 | Audio outpult transe TRANSFORMER: Audio, pri 600 ohm, 677 0057 00
former secd 30,000 ohm CT, 1000 TV
1890 6-15




COLLINS
ITEM CIRCUIT FUNCTION DESCRIPTICH COLLINS NUMBER
7-108 | Power transformer TRANSFORMER: pri 115 v, secd #1l: 672 0326 00
5.0 v, secd #2: 6.3 v, secd #3:
700 v CT, 2500 TV, L5/70 cps
V-101 | R~-F Amp. TUBE: Type GAKS, pentode JAN 25l 0121 00
COMMERCIAL 257 00LO 00
V-102 | First mixer TUBE: Type 6BES, pentagrid JAN 254 0799 00
COMMERCIAL 257 00L8 00
V=103 Third mixer TUBE: Type 6355, penitagrid JAN 25L 0799 00
COMMERCIAL 257 00L8 00
V-10l; | Crystal calibrator TUBE: Type OBAG, pentede JAN 254 0787 00
COMMERCIAL 255 0185 00
V-105 | Crystal oscillator TUBE: Type 6BA6, pentode JAN 25L 0787 GO
COMMERCIAL 255 0185 00
V-106 | Second mixer TUBE: Type 6BES, pentagrid JAN 25l 0799 00
converter COMMERCIAL 257 00LE 00
¥-107 | PFirst I-F TUBE: Type 6BA6, pentode JAK 25h 0787 00
COMMERCIAL 255 0185 00
V=108 Second 1-F TUBE: Type éBAé, pentode JAN 25 G787 00
COMMERCIAL 255 0185 00
V-109 | Third I-F TUBE: Type 6BAG, pentode fJéﬁ 255 0787 00
COMMERCIAL 255 0185 00
V=110 Detector and AVC TUBE: Type 128%7, twin itriode JAN 25& 0790 00
rectifier ' COMMERCIAL 255 0201 00
V=111 AVC amplifier TUBE: Type 128X7, twin triode JAN 25l 0790 00
COMMERCIAL 255 0201 00
V=112 Hoise limiter - first | TUBE: Type 124X7, twin triocde Jﬁﬁ 25L 0790 00
audio COMMERCIAL 255 0201 00
V-113 | Audio output TUBE: Type OAQS, pentode JAN 25l 0788 00
COMMERCIAL 255 0195 00
v-11L | BFO TUBE: Type 6BAS, pentode JAN 25l 0787 00
COMMERCIAL 255 0185 00
6-16 1891
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COL

ITEM CIRCUIT FUNCTION DESCRIPTION PART NUMBER
V-115 | Power supply rectifier| TUBE: Type SVLG, rectifier JAN | 25l 0102 00
COMMERCIAL| 255 0081 00
XC-217| Socket for C-217 SOCKET: Tube, octal, mbg plate 220 1850 00
molded in
LF-101 Holder for F-101 HOIDER: fuse, extractor post, for 265 1002 00
single 3AG fuse
XI-101 Holders for I-101, SOCKET: lamp, pilot Iight bracket, 262 1210 00
XI-102 I-102 miniature bayonet base
X1-103 Holder for I-103 SOCKET: lamp, pilot light assembly,| 262 0150 00
miniature bayonet base
XV-101] Socket for V-101, SOCEET: tube, 7 contact miniaturs 220 1069 00
1y-102; V-102, V=103, V-104L, shielded
¥V=-103,) V=105, V=106, V=107,
XV-10l, V=108, v-109
XV-105,
XW-106
=107
HV-1084
=109
=110, Socket for V-110, SOCKET: tube, 9 contact shielded 220 1087 00
111y v-111, V-112
W-112
¥Y-113 Socket for V-113 SOCKET: tube 7 cont miniature 220 1069 00
shielded
XV-11 Socket for V-11lk cont miniature 220 1069 00

XV-115

1Y-101
thru

Ii-110

I1y-111

¥-101

Socket for ¥-115

Socket for ¥Y-101 thru

Y110

Socket for Y-111

Bands 29 and 30
crystal

SOCKET: tube, 7
hielde

(OS]

SOCKET: tube, octal, mitg plate
2 3 5

molded in

BOAHED: crystal, accom 10 itype
CR-18/U crystals

00

3 00




PARTS 1IST

COLLINS
ITEM CIRCUIT FUNCTION DESCRIPTION PART HUMBER
Y-102 | Bands 23 and 24 CRYSTAL: Type CR-18/U, 13.00 mec 291 6613 00 3
crystal o
Y¥-103 | Bands 19 and 20 CRYSTAL: Type CR-18/U, 11.00 mc 291 6609 00
crystal
Y-10L | Bands 15 and 16 CRYSTAL: Type CR-18/U, 9.00 mc 291 6612 00 §
crystal
¥-105 | Bands 11 and 12, 25 CRYSTAL: Type CR-18/U, 1L.00 mc 291 6611 00
and 26 crystal
Y-106 | Bands 9 and 10, 21 CRYSTAL: Type CR-18/U, 12,00 mc 291 6610 00
and 22 crystal
¥-107 {Bands 7 and 8, 17 and | CRYSTAL: Type CR-18/U, 10.00 mc 291 6607 00
18, 27 and 28
crystal
¥-108 | Bands 5 and 6, 13 and | CRYSTAL: Type CR-18/U, 8.00 mc 291 6605 00
1 crystal
Y¥-109 |{Bands 3 and L crystal | CRYSTAL: Type CR-18/U, 6.00 mc 291 6602 00
¥-110 | Bands 1 and 2 crystal | CRYSTAL: Type CR-18/U, L.00 mc 291 6601 00
¥-111 | Celibration crystal CRYSTAL: Special, 100 ke 291 595 00
Y117 | Filter crystal CRYSTAL: Type CR-7, 500 kc 291 5175 00
T0E~TA This unit has been dehydrated and
hermetically sealed, and should
be returned to the Collins Radio
Company, if servicing is required.
6-18 1893
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