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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.

=
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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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@EQ UENCY BANGE:
TFE OF RECEPTION
vAZEB%QTIsz Dir
TUNING s ﬁ@?a;gﬁ«

ke
wr

h:?*

}«Q 5""

o

&
TrEH

=

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

522=1
















































































































































































































