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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
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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
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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



HVEID HOY3E NO O HLI3L
A0 HIRWOAN 3L FLVOIONT STYHINOAN DNV
TORHS3N

WY AVHL S$YVYID ZIvIONT SIN0HID LN

TRLON AMOQLYNYIEXE

YAINIG S0d 9 T /

FEEERE \ ~\ .
X v N
3TN ozy / \\ \:;:// N

NG WAYO / - -
| \ —
/
) \ dOLS
MEMNL O
- ///

// /
v oF¢ m\\
AZTING \ .

WONILS 3ARIO
HAINIOG x\\

o

\ NS
/

e | Y30 \
- / S NOS |

\ \/
_ S
[ L3NV

.wmxi / WL /seYees

NMHC BOLYDIONT QZ{MV

HIENOD
TIAAVELEIAC

I [ I N I 1

FHAD 50 91
SANDLIME
GNYE NS

sy S03 8

SIHDLIME
41
=

it

5 HOLY TS0
T

/7

e

BONY DM

/

/

1 Block Diazgram

J.ca

lechani

1

Figure /-2



IRCULT DESCHIPTION

-
@

'tﬂ 3

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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