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GENERAL PURPOSE COMMUNICATIONS RECEIVER

MODEL 5P-600-JX

TECHNICAL SUMMARY

Electrical Characteristics

Freg Range—total & Bamds. . ..ouoioneencraiiniaiiiaanaes vhaaa s nnabnnan e -+ to 5.0 mc
m e T ot o ot B i B T B Mg R B e e B B 4 to 1.35 mc
151y [ [ R N ot e LT by e LRy e o T ol e e R g ety Jer e P 1.35 to 3,45 me
BN i R i i oo TR R P At b Al M i vt VLT ot i o A < i 145 to T.40 mc
T s e e e e B b e e P s 740 to 14.8 mc
Lt e O sy o P LD L L e T il L cr T S e e e L By SR 14.80 to 29.7 mc
I s o s i o o e e b T v i Ao e, it ! i A 2970 to 540 me

Maximum Undistorted Output—approximate—2.§ watts,

Cutput Impedance—600 chms-balanced split windings.
Phone jack-winding; delivers 13 milliwatts to an 8000 chm resistive load, when the audio owtput to the
600 ohm power load is adjusted to 500 milliwatts.

Power Supply Requirements

Lilng PRl . cotaeeiaie bt da s me o aia ped F, 105, 117, 130, 190, 210, 134 and 260 volt taps, 30-60 cveles,
Powrer CONBUMDEDE: i voa v ais snsos et osssien anas . 130 watts, 1,25 amps. at 117 volts—maximum
Tube Complement —total 20
RE TF and BPD AmnpliiRml. . e oo vme s win sns s s s smaes n s, s e mea e . T— aBAS
HF. 2nd Conversion and PO Obeillabors. o .o coavaavimsnn s som iz sneraos nibasasan s h— ]
Pry:f_:l Clemibralled THE Dt Ibir . .. « oot o areir s osen o b o oo Em £ S e b Bk R Bt vee 11— BAILT
TR i i v o e B i e A S v e - L R e B R b P i e 21— &BEs
Detector, “C" Bias Rectifier and Moise Limiter & Meter Rectifier, . ... oooon oot coiiiiiannan 3 - GALS
AR Amplifer-and TPOGMpmkl . ook e sws e e i, Se s i wa, oain sitefoms Sa e aar . 1— 12AL7
Poarer LRIEPHE. « o vcanirens s ssoss tsmas camsanntas tnnnnssess passssssrnssstsososmis o 1 —aWaGT
BREt e e e e S e L e oo 1 — SRAGY
Vol Pepalabor. s aihin: b i san i s o i A i e o IR i Wy 11— 0A2

Mechanical Specifications
Rack Model — Dimensions: 19 inches wide, 1044 inches high and 16 inches deep from rack mounting
surface, Weight 66 Ibs.
Table Model — Dimensions; 2134 inches wide, 122§ inches high and 1714 inches deep. Weight 874: Tha

Performance Data— (approximate values-taken on a sample receiver)
Sensitivity is 2.3 microvolts, or better, throughout the entire frequency range, for a signal to noise power ratio
af 10 w1
Image rejection ratios are better than 80 db throughout the frequency range
The IF rejection ratio at 00 ke i8 2700 1o ]
The AVC action will maintain the output constant within 12 db when the input is increased from 2 to
200,000 microvolis.
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GENERAL PURPOSE COMMUNICATIONS RECEIVER

GENERAL DESCRIPTION

The SP-600-TJX iz a 20 tube Badio Communications
Beceiver with self contained power supply. The JX
suffix in thiz mode]l number denotes that this receiver
is made in accordance with JAMN specihcations, with
the exception of the use of a few capacitors and resis-
tors where special design considerations require special
values and tolerances not included in the JAN pre-
terred value lists or where space limitations do not
permit their use. The special components so used are
equal or superior to the JAM components in quality.

The receiver 15 supplied in either a well ventilated
steel, table model cabinet finished in dark grey to com-
plement the lighter grey front panel or for mounting
in & siandard 19 inch relay rack.

The self contuined power supply is designed for
operation from a single phase, 50 to 60 cycle alternac-
ing current power source, The power transformer
primary s provided with taps covering a line woltape
range from 90 to 270 volts. The power consumption
15 130 wratts,

The receiver is suitable for either headphone or loud
apeaker reception of AM radio elephone, OW tele-
graph or AM MCW telegraph signals,

The standard model provides continuous coverage
owver 4 frequency range from 54 to 5340 megacyeles
n six bande, The large easmly operated band change
controd knob, on the front panel, selecta the desired
requency band and a band indicator visible through
a small front panel window indicates the Frequency
band in use. Thizs control also aligns the dial frequency
indicator with the proper dial scale.

In additiom to the trequency scales, the main dial
haz an arbitrary zcale which in conjunction with the
band spread dial provides continsous band spread
scales over each frequency band for extremely accu-
rate logging and resetability,

The single tuning conteal is large and of special de-
sign E0 permit maximum traverse speed as well as ex-
ceptional operating ease, It comtrols both the main
and band spread dials. An anti-backlash pear train
provides extremely close calibration aceuracy and com-
pletely accurate resetability. A tuning lock provides
positive locking action without affecting the frequency
setting.

The tuning ratio from the tuning control o the
main dial 15 50 to | and the ratio from the band spread
dial to the main dial is 6 to 1.

An ingeniously designed rotary tueret i85 employed
to change g and to plice the eoil assemblies of

the BF amplificr, Mixer and First Heterodyne Oscil-

lacor stapges directly adjacent to their respective sece
tions of the four gang tuning capacitor and their re-
spective tubes. This assures maximum sensitivity at
high signal to noise ratio.

Two stages of tuned radio frequency amplification
are provided on all bands. The eircuit for single con-
version, used on !rrEq“unL'iu up b 7.4 megacycles, in-
cludes a mixer, hetersdyne oscillator, four stages of
IF amplification, detector and AVC nectifier, noise
limiter and meter rectifier, bear frequency oacillator,
beat frequency buffer amplifier, IF output, AF ampli-
fier and output power stapge, The cromt for double
conversion, emploved For frequencies above 7.4 mega-
cveles, includes a second mixer and a second hetero-
dyne crystal controlled cacillator. The power =|.|.[||'.||1_,"
gystem includes a B power rectifier, O biag rectifier and
a wvoltage regulator.

The frequency control unit provides for fixed chan-
nel crystal controlled operation on any six frequencies
chosen within the range of the receiver. Front panel
controls permit the selection of the normal high stabil-
ity continuously wvarable tuning or either of the six
selecred hxed frequency signals. For crystal comtrolled
fixed channel operation it is only necessary to set the
dial to the signal frequency, switch to the crystal fre-
quency desired and tune with the delta frequency con-
trod, Mo retuning of the main funing i8 necessary or
desirable, when switching from YFO to crystal opera-
tion for the same signal frequency. These cryatals are
not supplied with the peceiver, but should be pur-
chased on special order from HAMBMARLUND
MFG. CO. specifying the signal frequency for which
it is g function,

The two scale tuning meter normally mdicates the
relative strength of the received signal in db feom 1
microvolt, when operated on ANVC and with the RF
gain combrol at maximum, A rear control s provided
for adjustment at the plus 20 db scale reading with an
RF zignal input of 10 microvolts, On depression of the
panel meter switch the lower scale of the meter indi-
cates the audio output power level in db from & milli
watts. A rear control 13 peovided for adjustment of
the & db reading.

The ANC circuit is provided with separate time
constants for W and MOW operation, The beat fre-
quency oscillator employs a high capacity Colpitts cir-
cuit which gives a E:igi‘n order of frequency stability
and mipimizes oscillator harmonics, The beat fre-
quency oscillator woltage i3 introduced into cthe de-
tectnr through o buffer amplifier which  eliminares
oecillator lock-in. This feature makes it possible w
tune signals sharply to zero beat and permits the in-
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clusion of the rear control for adjusting the beat nsal-
lator inpection to st opecating conditions. A front
panel control varies the audio beat frequency from 0
i plus or minus 3 KC,

The noise limiter circuit effectively limitz the inter-
ference from ignition systems or other sources of pulse
type noise.  The limiter saitch permits optional uze of
the limiter.

The antenna input circuit is designed for use with
a balanced line. The input impedance 35 nominally
100 phms. The receiver may also be operated with a
conventional single wire antenmi.

The audio output circurt 15 dezigned for a 6060 ohm
Ipad or line and 15 provided with a four terminal split
winding for balanced load operation. Undistorted
power output s approximately 2.5 watts. The head
phone circuit when referred to an 3000 ohm load pro-
vides signals attenuated approximately 15 db below
the 600 ohm power output.

An BF gain control is provided for the manual con-
trol of sensitivity in the presence of strong signals and

ManualsPlus.com

operates on either MANUAL or AV,

The send receive switch desensitizes the receiver
but leaves the power on to provide for instant recep-
tion between transmizsion periods. A rear receptacle
provides for the connection of an external relay.

Radiation is negligible and complies with reguire:
ments for shipboard operation and for multi-receiver
installaticms,

Freguency drift after a 15 minute warm up period,
ranges between 001 percent and .01 percent of fre
quency depending on the frequency used.  Thia i3 a
very unusual degree of frequency stability for variable
wned HF oscillators and closely approaches crystal
stability,

The szelectivity control provides three degrees of
crystal and three degrees of non-crystal selectivity
ranging from sharp {.2kc) to broad {13.ECY. The
crystal filter embodics the same circuit features that
have proved so effective and desirable in Hammarlund
Super Pro Recevers, wcorporated i an improwed
mechanical design.

CIRCUIT DESCRIPTION

General — The circuit 15 shown schematically in
Pigure 11. A block diagram, Figure 2, is provided to
more clearly show the arrangement and functions of
the various circuit sections The location of the van:
ous tubes is shown in Figure 3, The circuit, for single
conversion, used for sicnal frequencies up to 7.4 me
consists of ten stages of RF amplification -1 and V-2,
First Mixer V-5, First Heterodyne Oecillator V-4, four
stages of IF amplification V-7, V-8, V10 and ¥-11,
Detectar and AV rectifier W-14, Modise Limater W-15,
Beat Freguency Oscillator V-13, IF outpur and AF
amplifier V-16-A and V-16-B, Output Power stage
V-17 and the Power Supply system which includes B
Power Rectifier V-19, C Bias Rectifier V-20 and Yolt-
age Regulator W-18.

In the circuit for double conversion, used for signal
frequencies abowve 7.4 me, the Second Mixer V-6 and
Second Heterndyne Oscillator V-8 are substituted for
the Gate tube V-7,

Input Coupling — The antenna coupling is designed
to provide optimum coupling from a 100 ohm trans-
mission line. A balanced doublet or straight wire an-
tenna may be used,

RF Amplifier — An ingeniously designed rotary
turret is employed to change bands and to place the
ol assemblies of the RF u.n‘lpHﬂ-F:r Wel and W2, Mixer
%W-% and First Heterodyoe Oscillator V-4 stages di-
rectly adjacent to their respective sections of the four
gang tuning capacitor and their respective tubes. This
assures maximum sensitivity at high signal to nose
ratio.

First Heterodyne Obscillator — (Variable V-4) —
The rotary turret band change switch, advanced de-

sign of the four gang, twin section, variable tuning
capacitor and rugged construction throughowt, pro-
vide frequency stability and dial calibration accuracy
ter 3 previowsly unattained degree.

First Heterodyne Oscillator — (Crystal Controlled
V.3) — For services requiring extremely atable, fixed
frequency operation, a crystal controlled high fre-
guency oscillator is provided. Instant changeover from
variable to crystal controlled oscillator, with a choice
of six crystal positions, is effected by a front panel con-
trol. A second frone panel control permits adjustment
af the crystal ascillator frequency over a plus or minuws
L3 percent range.

Intermediate Frequency Amplifier — Single conver-
sion to 435 ke is employed for signal frequencies be-
loowr 7.4 me. There are four stages of IF amphhcation
incorporating the Hammarlund patented crystal fileee
circwt. Six positions of selectivity provide 6 db band-
widths of 2, .5, 1.3, 3, B and 13 ke. On the three
narrmwer bandwadih ]'Ivn:i'l:u:ln:, the crystal filter iz din
operation. The crystal phasing control provides ex-
treme selectivity for the high amtenuateon of closely
adjacent interfering signals.

Double conversion is employed for sipnal frequen-
cies above 7.4 me. The signal is heterodyned to 3,933
mi by the First Mixer V-3 and Heterodyne Oscillator
Wed or V-3 for lagh image rejection. The 3933 me
signal is then heterodyned to 435 ke by the Second
Mixer V-6 and the 3.5 mc Fixed Crystal Controlled
Oscillator V-8, for selectivity.

Detector and AVC — The V14 tube iz used as a
high level Detector and AVC Rectifier. The AVE ar

cuit is provided with separate time comstants for OB

and MCW operation,
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Beat Frequency Oscillator — The beat frequency
oscillator employs a high capacity Colpitts circuit which
gives a high order of frequency stability and minimizes
oecillator harmonics. The beat frequency Oscillator
V13, is coupled into the detector circuit through Buf-
fer Amplifier %12, which eliminates oscillator lock-in
and permits variation of the beat oscillator injection by
means of a conteal located on the rear of the chassis
A front Panel control vartes the audio beat frequency,
from zero beat to plus or minus 3 ke,

Moise Limiter — The nodse limiter circuit V15,
limits the nodse interference from ignition systems or
other sources of pulse type noise. A scpamte control

ManualsPlus.com

Power Supply — The power supply iz an inbegral
part of the receiver. It includes the B rectifer W19
and the O rectifier W10, together with their respective
low pass filters and the Yoltage Begulator %-18, The
power transformer is provided with screw terminal
primary taps, covering a power line source range of
0% to 270 wolts, 30 to &0 cycles. The power trams-
farmer is protected by a fuse m the primary circuit.

Tuning Meter — The tuning meter is used on ANC
operation to indicate the accuracy of tuning and the
relative scrength of received signala. Depression of the
Meter Switch converts the meter circuit for indication
of putput level in db from & milliaatts,
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switch 5-8, permitz optional wse of the limiter on any
mode of operation when pulse type interference iz
present.

Audio Frequency Amplifier — A resistance coupled
amplifier triode Y-16-B, amplifies the audio frequency
signal from the detector,

Audio Outpit — The awdio output tube Y17, i
transformer coupled through a split, balanced windng
o deliver 2.5 watts undistorted nutput to a 600 ohm
load, The split balanced winding permits halancing of
the direct curreht in the outpur crcwit, as used for
teletype or similar service. A separate secondary wind-
ing prowvides attenuated audio signal output for head-
phone operation. Thiz winding will deliver an output
of 15 milliwatts into an 8000 ohm regdstive load when
the &) ohm power secondary is delivering 500 milli-
watts to a 600 ohm resistive load,

IF Output — A cathode follower V-16-A provides
a low impedance souwrce of intermediate frequency
(433 Kc) signal to the connector on the rear skirt of
the chassis,

RF Gain Control and Power Switch — The RF
gain control s provided for manual control of sensi-
tivity to prevent overloading on strong signals when
operating with the AVOG-MANUAL switch in the
"MANUAL" position. This control also operates
when the switch is in the "AVC" pasition. The Power
"ON-DFF” switch is operated at the counter-clockwise
extremity of the BF gain control

Send-Receive Switch — The send-receive switch de-
sensitizes the receiver but leaves the power “on™ to
provide for instant reception between transmission
perinds. A receptacle is provided on the rear of the
receiver for the exvemmal connection of a relay,

Convenience Qutlet — A convenience power outlet
iz provided on the rear of the chassis for the connee-
tion of an accessory such as a lamp or electric clock.

Radiation — Advanced design and shielding of the
high frequency, second conversion ceystal and beat
frequency oacillators has reduced radiation to 2
negligible point so that interference of this nature,
common i multi-recemver installations, 15 reduced to
a minimun,
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INSTALLATION

Tubes and Packing — Inspect the chassis to see that
all tubes are firmly in their respective sockets and that
any packing is removed from the receiver.

Power Supply — Make sure that the primary tap
lead on the power transformer is connected to the
transformer tap which most nearly ageees with the 30
to 60 cycle power source voltage,

Antenna — The input impedance at the antenna
teeminals is designed to match a 100 chm transmizaion
hne. The angle plug adapter and connector, supplied
with the receiver, i3 designed for use with a small dia-
meter, “TWINAX" teansmission line, which should
be used with a balanced antenna installation. I 1 is
degired to operate with a single wire antenna, the an-
tenna lead-in wire should be connected to one terminal
of the connector plug and a ground lead should be
eonnected from the other terminal of the connector

v

plug to the ground terminal, which is adjacent to the
antenna input receptacle at the rear of the tuning unit.

Speaker — The loud speaker should be of the per-
manent magnet dynamic type and should include a
speaker woice eoil to 600 ohm line matching trans-
former for connection to the 600 ahm audie output
cerminals of the receiver.

Headphones — Either low or high impedance head-
phones may be used in the phone jack. The high im-
pedance type is recommended. The phone jack is lo-
cated at the lower left side of the front panel.

Mounting — The receiver may be |1l:u_‘~£|:| an a tahle
or mounted in a standard 19 inch rack. If a table model
is purchased, it is supplied with a steel cabinet. The
cabinet should be placed in a position which permits
the free access of air for the ventilation louvers,

OPERATION
DESCRIPTION OF CONTROLS

The front panel dials and controls are shown in
Figure 1 and the rear chassis skirt controls and termin-
als are shown in Figure 6,

Tuning Dials — The main dial is to the left and the
band spread dial is to the right. The main dial has six
frequency band scales, calibrated in megacycles and an
arhitrary, outer scale. The band spread dial has an ar-
bitrary, 00 to 100, scale. The numeral under the fixed
wninter of the main dial indicates the number of revo-
utions that have been made by the band spread dial
at any setting. Thus, if the pointer, for the outer
scale, of the main dial indicates over the fipure 4 and
thie bansd a.EutHd dial indicates R7.4, the I":ﬂ-d-inﬁ [£a] !nﬁ
for this setting is read, 487.6. This precise mechanical
band spread system divides the rotation of the main
dial over each frequency band into approximately 600
band spread divisions, with one half division calibra-
tion points. Since it is casy to estimate one tenth divi-
sions, on the band spread scale, this divides each fre-
quency band into approximately 6000 readable set-
tings. This permits extreme accuracy in the logging of
stations

Crystal Controlled HF Oscillator — For operation
on fixed frequency channels the “FREQUENCY
CONTROL" is provided, The crystals are not sup-
pliecd with the receiver, but will be supplied on special
order. In order to insurc correct crystal controlled
frequency operation crystal units should be ordered
from HAMMARLUND MFG. CO. INC. and the
order should specify the signal frequency, for which
each unit is to be used. The frequency control unit
has provision for six crystals. Variable frequency op-

cration or crystal controlled frequency operition on
any of the six crystal positions is selected by the
SCRYSTAL SWITOH”. The eoystal oscillator 13 de-
signed for use with suitable crystals at any frequency
in the range of the receiver above one megacycle. The
“DELTA FREQ" contral is used to compensate for a
very small plus or minus frequency tolerance of the
crystals

The procedure for crystal frequency control opera-
tion should be as follows: Loosen the knurled thumb
screw on top of the erystal unit and push the retainer
spring assembly to the rear. Insert the crystal or ey
stals in the crystal sockets, numbered 1 to 6. Bring the
retainer spring assembly forward so that the springs
press on top of the crystal holders and tighten the
thumb screw. Mark the signal frequency for which
each crystal was selected, in megacycles on the plastic
chart provided for this purpose alongside the crystal
switch, Pencil or ink may be used and can be erased
if it iz desired to change these figures at any time, The
numerals on the chart should be used =0 that they
agree with the numerals on the erystal socket positions,
which are also indicated by the crystal switch. The
main tuning dial should he set at the signal frequency
for which operation i3 desired. The crystal switch
should be set at the position corresponding to the
nueber for that signal frequency on the chart. The
Delta Frequency control should be adjusted for maxi-
mum signal or for zero beat as required. It should be
noted that this tuning adjustment of the Delta Fre-
gquency comtral must E-f: made each time that the =ig-
nal trequency is changed and that the main tuning dial
should be set to agree with the new signal frequency.
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Tuning Lock — The tuning lock, located to the
right of the tuning knob, provides a positive locking
for the tuning mechanism without affecting the fre-
quency setting, when it i desired to prevent aceidental
shifting of the tuning or when the receiver is operated
under a sewvere conditton of wibhmtion,

Tuning Berer — The tuning meter at the upper
lefe on the front panel is wseful in accurately wning a
signal amd prowvides an  indicanen of the celative
stremgth of the received signal in db from 1 microvolt.
The “METER AD] BF" contral at the rear of the
chassis provides adjustment of the plus 20 db reading
on the BF scale, with a 10 microwolt input signal. De-
pression of the "METER SWITCH™ converts the
meter circuit for indication of the AF output power
level in db from & milliocatts,. This switch is spring
returned to the RF scale circuit position when released
and should not be depressed for the AF scale unless
the audio ourpurt has been :djl.llh‘d for low power out-
put, by means of headphones or speaker. Failure to
observe this tion may rerult in damage oo the
mieter, The "METER AD] AF” control at the rear of
the chassia provides adjustment of the 0 db reading on
the AF scale, which should be made when the AF out-
put ?Uw:r from the 600 ohm audio cutput terminals is
& milliwatts or 1.9 volts across a 600 ohm load.

Band Change — The large knob, to the left, is the
band change control. Each revolution of this control
turns the turret, containing the BF and HF oscillator
codl, trimmeer and switch contact assemblies, feom one
frequency band to the nexe. The turret has no stops
and may be tumed in either direction desired. A posi-
tive detent machanism assurcs correct location of the
various bands. The band change contral simultane-
ously operates the small frequency band dial, Iocated
at the center of the panel and aligna the dial frequency
indicator with the proper scale.

Selectivity Switch — The selectivity switch pravides
three crystal and three non-cevstal deprees of selece
Livity, flni:i;::‘g from extremely sharp, for CW recep-
tion, to broad for good Gdelity MCW operation. The
eontrod knob dial indicates the 6 db band width at cach
setting.

Phasing Control — The phasing control permits
high attenuation of closely adjacent channel intesfer-

ence on either mide of the agnal frequency, when the
crystal selectivity positions are used

gﬂt Frequency Ducillator — The beat Freguency
cacillator 15 tumed “on” for OW sipnal operation by
the “"MOD-CW™ switch, The heat frequency dial

Vv
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should be set at zero for tuning to zero beat and then
adjusted to give the desired audio pitch. The beat fre-
gquency oscillator imjection veltage 1= adjustable by the
“BFD IMT™ conteal an the rear skire of the chassis.

Moise Limiter — The noize limiter switch i3 inde-
pendent of other controls and is useful in greatly at-
tenuating noise interference from ignition or similar
pulse type sources, regardless of the mode of opera-
tion.

Send-Receive — The send-receive switch permits
desensitizing the receiver during transmission perioda,
to prevent damage to the receiver, when aperated in
proximity to the transmitter and provides instant re-
turn to reception between transmission perinds.

Relay Receptacle — The relay receptacle, on the
rear of the receiver, is connected in parallel with the
send-recerve switch and provides for the connectiom of
an externally connected relay, to perform the send-
receive operation. YWhen the relay 65 used the send-
receive switch is left in the “open™ or “send™ pasition.

ANVC-Manual Switch — The AVC-Manual Soatch
permits the choice of either AVC or Manual sensigiv-
ity operation as desired. The AVC has a delay bias,
which insures maximum sensitivity for weak signals,

RF Gain Control — The RF gain control provides
adjustment of the sensitivity for sipnals of various
strength, when under the “manual” operating condi-
tion, in order that the receiver sensitivity may be ad-
justed to suit the signal strength and prevent overload-
ing. This conteol is also in the circuit when opersting
on AV, in order that the sensitivity may be adjusted
to reduce undesirable noise during “off™ periods in the
transmission of the received sipnal. When it is de-
sired to use the tuning meter for indication of relative
signal strength, the BF gain control should be at maxi-
mum.

Auvdie Gain Conerol — The awdio pain conteol ad-
Justs the audio input to the audio amplifier tube, It
should be adjusted for the required audio curput when
vperating on AV and iz best lefe at or near maximum
when nperating on MANUAL control.

Pheno Input — Terminals are provided on the rear
of the receiver for phonograph or other audio fre-
quency source input to the audio frequency amplifier,

Convenience Outlet — A power outlet receptacle is
provided on the rear of the receiver chassis for operat-
mg an accessory, such as an electric clock or lamp

MAINTENANCE

This receiver is designed for continwous duty and
should mormally require httle attention bevond the
replacement of tubes. However, should trouble de-
velop that cannot be eliminated with new tubes, the
socket woltages and resistances should be measured o
chassis. Any appreciable departure from the values
shown in tables 1 and 2 will generlly indicate the

component or cirowit at faule

Operating and maintenance of the receiver will he
greatly facilitated if the contents of this instruction
manual are thoroughly d:'ﬁu:stn:d. Approsimate input

signal values for stage by stape gain checks are shown
inn table 4.
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TUBE SOCKET VOLTAGES—TABLE 1

Voltage to chassis. Measurements made with Weston Model 663 Volt-Ohmmeter, except those indicated by
asterisk were made with Measurements Corp. Model 62 VTVM. The 500 vole scale was used for all voltages

above 10 volts and the 10 wolt scale for voltages below 10 volts. Line voltage 117, no signal input. Audio Gain
controd at minimum and CW-MOD switch on “CW™

SOCKET PIN NUMBERS

TURE 1 7 1 Fl 3 & 7 B 9 MODE OF OPERATION
Wl e | - *4. 3nc — 100 U — — — BF Gaim max.
Vel *o54d — bz — 160 115 - — — RF Gain min.
Wel L | = T dac — L1 104 -— — —_ BF Gain max.
W2 *_54 — g Jac — &R 240 RE Gain min,
Wy — & dac iom - — 1] - 255 — RF Gain max.—%FLU} operation
Wy 5 Jac e o — 150 e 155 e RF Gain max —Crystal Freg, Contral
W3 —_ *4.3ac — — - 1] ] 190 — RF Gain min.==VFC operation
Vi ey 5 lac il s ik 150 &} A8 -y REF Gain min—Crystal Freg, Contral
Wi 155 ichl 88 Yac - 140 s = _ = R.F Gain max. ar man.
s — 1.2 5 e — 140 Li0 - — - RF (Gain max. ar min.
Wb — — *S.lac — 115 — *—1 — .- RF Gain max,—Fregs, below T.4me
Vb — — *6.dae — Lol - *=1 - == RF Gain min.— Fregs. below 7. 4me
Ve e - "5 Lac — 123 Il L | e - RF Gain max.—Freqs. above T.4me
Ve = ==y *f. a2 — 260 108 *] -= -— RF Gain min—Fraqe, above 7.4me
Lo B —_ *lag — 2113 170 = - —; REF Gain mas,—Fregs, below 7.4me
Ve |1 = LT a0 190 — —_ .- RF Gain min.—Freys. below 7.4me
Va7 1l — *6.hae — 118 0 - — - RF Gain max.—Fregs. above 7.4me
W7 L - "$.hac — 240 0 — -- —- BF Guin min—Fregs, above 1 d4me
W o -- 6. lac — 0 - .- - — Frequencies below T dme
Vel il = *d Yuc - 11} - _— - — Frequencics above 7.4me
W - - *SJae — 03 Qi —_— - —- RF Gain max.
g E_54 — ¥h.Jac — &0 711% -— —- - KF Gain ein.
V-0 | *==l - ®hdac — 205 S0 — — - RF Gain max,
Wein | =54 = *alac — A0 23% = — — RF Gain min,
Well | *-11 - *&3ac — 210 |45 — - -- RF Gain max.
Well *—11 - 86 I — a0 145 — - RF CGain min.
Wz - - w5, hac — 210 401 — - - KF Gain max.—BED [njection max.
W1z - - 4. Yac - 240 45 = — L AF Gain min.—BPD Injectiun mas.
W13 5 — . dac — 15 —_ .- -— - - RF Gain max. sr min.
Wl — = "6lax  — *II — = == RF Gain max, or min.
V-3 — = ®fhlac — = — - - IF Gain maz, or min.
WVels S — LE — — XD -— G4 *6Jac RF Gain max.
Welh 52 -— 1.6 - — 14 - T4  *63ac RF Gain min.
V17 = == 60 118 — - - *h.5ac iz - RF Gain max,
Wl | — - a0 345 02—  —  "gdac L3 — KF Gain min.
Wolg | 150 —_ —_ — 150 - — == RF Gain max. or min,
el |- 300 — s bl e wp — RF Gain max.—*$ V ac Pin 2 to Pin 8
Vely == 310 = = = — = 50 - BF Gain min—*5 % ac Fin 1 to Pin &
Wezn | — =0 "l 2 — — — 1 = - BF Gain max.
Vemo | — a7 "h.dar — —_ — a7 — == BF Gainm min,
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TUBE SOCKET TERMINAL RESISTANCE—TABLE 2

Besstance to chasas, Measurements made anth Weston Model 663 Yalt-Ohmmeter,

Tube remowved from socket under measurement. Auvdin Gain Control at maximum, RF Gam Control ar mine
mum. Limiter Switch “OFF". CW-MOD Switch on “CW™, AVC-MAN Swich an “AVC”.

Socket
Pin Ma. 1 1 5 1 5 [ T ] a9 MODE OF OPERATION
Tuhe
Soecket
Wl L.AB i — 1] 4BE BOK 1] — —
W 1.88 1y = i a3k K 0 = -
W3 ik ] ATE 1] 46k ank Crymal Freq. control pos. 1-6
Waq [FH1 Ind, Eiss '+ I'nf. 41K il y Crystal Frey. control pos, 1-6
W4 4EK Inf. —- 0 Inf 47K L] — - VPO Operaton
W +TE 1540 — 1] 48K 1K 500K — —
Ve 12K 1] -- 0 45K Ini 100K - .- Frey. Bands below 7. 4mc
Ve 1k a -— LI 46K Jak 10Dk - - Freq, Bands above T.dmc
WY 115K il o 6k Ini. i -- —  Freg. Bande above T.4mc
W 15K i = i A6k ROk a -- .- Freg, Bands below T.dmc
Wi — 0 Inf. 11K L] - —_ Freg. Bands below 7. 4me
el == = =S i 150K 1K o -- —_ Frig, Bands above T.4mc
W 1.58 1] — u 5tE BOE. L1 — —
Weln .38 1] - il IK E0E 1] - —-
Wl P25K i - u FET LlH i .-
W12 1 o s i 48K 143K L == —  "Dto LK (BPD Injectson control )
V=15 1] 1956 1MEE i - —
W14 i K [ 16K i 20K
F-15 S4K [nf, i Inf. i 1K o =
Wil 150K 500k 1K i i aak  4T0E  &HO oL
Wl i ik ik ak 4K ini. = BT o
V18 118K - — —_ 18K — 1] — —
V-9 1.1 il b5 — 45 — a6k ——
-2k Sk 65K — ] 50k u 51 4 —

£
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ALIGNMENT

The ahgnment of a modern communications re-
ceiver requires precision instruments and a tharough
knowledge of the circuits involved., This receiver, be-
ing a double super-heterodyne. the alignment proce-
dure iz even more invelved thin 15 wsual.

Under normal service the receiver will stay in align-
ment for extremely long periods of time, consequently

realignment shoald not ke attempred unless all other
possible causes of a particular trouble have been elim-
inated, YWhen it haz been determined that any realipn-
ment should be attempted, a preat deal of caution
should be exercized in making the adjustments, as any
required readjustment should not entail more than «
slight angular motion of the adjusting screw

ALIGNMENT OF THE IF STAGES

The low frequency TF should ke alignmed hrst. The
recommended method for aligning the low frequency
IF invalves the use of a sweep frequency signal gen-
erator and an oecilloseope. Since these instruments are
not avatlable at the average service station the alwer
nate method using an :||‘.I'|.p]i|:1.:|2||-! modulated sipnal gen:
erator and an output meter will be described first
The additional information required for the wvisual
alignment method waill be covered in a later paragraph,

The signal penerator should be coupled to the grid
of the mixer tube W5 through a4 capacitance of ap-
proximately .01 mfd. A miniature tube adapter will
be required o make the mixer prid comnection avail-
able. Such an adapter is manufactured by the Alden
Manufacturing Co. An output meter should be con-
neceed aceoss the ourput terminals of the peceiver or

the speaker voice coil. The meceiver controls should
now be set as Follows:

Contral Pasition
Selecrivity See text
Send — Receive —  Receive
CF — Wlewd Mewd
Phasing —  AFTOAW
AVC — Man Man
Audin Gain - Bet for a .20 wolts
RF Gain —  Bee text il
Band Saaidtch [.35 — 345 mc
hal — .5 me

The signal generator should be modulated 30 per
cent at 400 cycles. Turn the selectivity switch to the
3 ke position and advance the RF Gain control to
maximum, Set the sgnal generator frequency to 455
ke and adjust its output until some deflection is nosed
on the cutput meter. Refer to figure 3 for the location
of the warious alipnment adjustments.  Adjust L4,
L41, L9, L38, L36 and L32 for maximum cutpuat, me-
ducing the signal generator output and the RF Gain
control as required to prevent overload or excessive
output, MNow turn the selectivity switch to the narrow-
est position, 2 ke, and adjust the signal geneeator fre-
quency for the maximum output. This establishes the

correct sipnal frequency by the 435 ke ervaal for the
IF amplifier and the Frequency of the signal generator
should not be disturbed for the remamder of the low
frequency IF alipnment, unless it should be o recheck
this establishment of erystal frequency to make sure
that the zignal generator frequency has nid drifted
during the alignment, The selectivicy switch i now
turned to the 3 ke position and L4, L471, L3, L35,
L34 and L32 are again adjusted for maximum output.
Mover turn the selectivity switch w the 13 ke position
and adjuse L37 for maximum output. Before chang-
ing this set-up the BFOY should be turned on by throw-
ing the CWMod switch to OW and checked for zeen
beat with the BFO knob dial st its zero reading. If
necessary L44 should be adjusted for zero output. This
check and adjustment of the BFOD should be done with
the zignal generator carrier unmodulated.,

The procedure for the wisual method of aligning the
low Frequency IF should be the same as the abowe ex-
cept that the adjustments are made for both maximum
amplitude and coincidence of the oscilloscope images.
The oacilloscope vertical input should be connecred
across the dicde detector load resistance, from the
junction of B64 and Bad to chassis,

The high frequency IF should be aligned next, Set
the band switch to the 7.4 — 14.8 me band. The s
lectivity switch should be in the 3 ko position.  Adjust
the signal generator frequency to 3.955 mc and adjust
L3L, L37F and L34 for maximum output.

The 3.5 ine eryatal wsed i the second conversion
vecillator circuit is held to a very close frequency ol
crance and may be used az o frequency standard ae
multiples of 3.5 me from 0.5 me upwards, In ocder
to do this, i view of the complete shielding against
radiation from this oscillator, it will be necessary o
remporarly connect a owo foot lengeth of insuliced
wire b the antenna terminal and dress the free end
f this lead around the the shield on the 33 me
ogcillagor tube WA, This eest lead should, of course,
be removed except while in use as a4 Frequency

standard,
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ALIGNMENT OF THE RF AMPLIFIER & HE-GsciLLATORC "

To adequately align the BF Amplificr and HF Os-
cillator an aceurately calibraved signal generator and
an output meter are reguired, The frequencies re-
quired are shown i table 3. The location of the ad-
justments 15 shown in Figure 3. The use of Table 3
and Figure 3 should be made in following this part of
the alignment which will now be desenibied for one
frequency band, The same procedurs should then be
followed for the other frequency bands.

To align the 54-1.35 me band the signal generaror
i# ¢oupled to the antenna input terminal through a
LO0 ohm carbon resistor, The penerator should be
modulated 30 percent at 400 cycles and the outpu
meter connected across the receiver output terminals,
The receiver controls should be set as Follows:

Control Position
Helectivity — ke

Send-Beceive  —  Receive

CW_—Mod — Mod

AVOD —Man — See Text

Audio Gain —  Sex for approx. 20 vaolts
BF Gain —  SBee text

Band Switch  —  set for band to be aligned
Limater — off

Set the receiver and signal penerator dials to 56 me
The RF Gain conteod should be set at maximum and
the AVC — Man switch set on AVC. The HF Osc. L
adjustment shown in Figure 3, should now be ser fur
maximurm output. Then the Ant., 13t RF and Ind RF
L adjustments should be sex for maximum output, The
receiver and signal generator dials are now et wo 1.3
me and che C adjustments, shown in Figure 2, should
be adjusted for maximum ooatput in the same order,
beginning with the Osc C adjustment and thea mak-
ing the O adjustments for the Ant, st BF and Tnd
BF., This procedure should be carefully repeated wn-
til no increase in output can be realized, The AND
Man switch should then be set o Ban and the signal
penerator should be ser for approximacely 3 micro
vislis. The L and C adjustmentz shouwld now be
checked for maximum cutput, adjusting the BF Gain
control as found necessary to mamtain the output ae
approximately 20 volts,

Following the frequencies, shown in Table 3, align
the remaining bands wsng the same procedure as

abowve,

TABLE No. 3

RF AND HF OSCILLATOR ALIGNMENT FREQUENCIES AND ADJUSTMENT DESIGNATIONS

FREL). BAMD

IN MC 54—1.35 1.35—1.45% A4F—T4 T4 —148 14 8—29.7 R.T—54.0
REF & HF Q30

ADJUST L AT .1 1.4 1,73 1.4 1540 0.0
RE & HF 050G

ADJUST C AT 1.3 3.4 715 14.5 190 530

TABLE No. 4

APPROXIMATE SIGMAL INPLUIT AT IF & AF STAGES FOR 20 VOLTS OUTPLIT

Output measured across a 600 ohm resistive lead ar output terminals of receiver. RF signals modulated
#) percent at 400 cycles. Signals .Eppi:':d to tube grids through a 01 mid capacitor. Selectivity swarch at 5 ke

AVE — MAN switch on MAN.

W MOD swicch on MOD, BF Gain and Audio Gain ar maximm,

BAMD EWITCH FREQUEMCY INFUT TO APPROX. INPUT
Any Audin #00 gyeles Pin 3, WL 1.3 wals
Any Ausdie 400 cwcles Pin 2, V14B 1 wules
1.35~345 me bl BF 455 ke Pin 1. W11 33 waolrs
.35 —1 45 mc Mloed BF 453 ke Pin 1, %10 HIEH microvales
1.35—231.45 mc h{od RF 235 L. Pin 1, Vo 110 mrcrenenles
1.35—345 me Mad RF 435 ke Pin 1, W7 40F micriavidis
1.35—73.4% i Mod ILF 455 ke Pin 7, W5 65 micrimvolis
T4 148 me bod RF 3955 me P 7, V5 40 mieravales
F-AD—14.8% me Mid TF 1955 mc Fin 7, V& 250 microvalts

i3
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OUTPUT ATTENUATION 1IN DB.
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TOP VIEW OF CHASSIS
SHOWING ALIGNMENT ADJUSTMENTS

FIG. 3

«AUDIO AND OVERALL FIDELITY CURVES:*
CURVE - fuwedic frequency amplifier, Input o phono terminals.

—————— = CURVE - Owverall fidelity ot 2.5 me. Modulotion 30 percent.

Selectivity switch in 13 ke position.
RF Gain $et for 20 volts output ot 400 cycles.

Output meosured across a 600 ohm resistive lood.
fAudio gain conbrol ot maximum for both curves.

2540 100
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10C0 10,030
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FIG. 4
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TIMES RESONANCE INPUT

ManualsPlus.com

« SELECTIVITY CURVES
Overall at 2 Megacycles-

MUMBERS DEMOTE SELECTIVITY SWITCH POSITIONS
1,2 AND 3 NON CRYSTAL — 4,5AND & CRYSTAL

1 £ 3 45 6 654 3
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3r L.\ | a I i f_
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b e
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N
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KC OFF RESOMNANCE

FIG.5
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Vil
CONVERSION OF TABLE
MODEL RECEIVER FOR RACK MOUNTING

The SP-6iH) Recerver iz designed for erther table
cabinet or rack mounting. When table models are
ordered, the receiver is not supplied with a bottom
cover plate since the cabinet serves this purpose. When
rack models are ordered the receiver is supplied with
a bortom cover plate, but i not supplied with a wop
cover plate since in most cases the rack is of the cab-
st By,

A cover plate kit is provided, cn sepirate ordee, for
conversion to rack mounting where table models have
been ordered and where the covees are desired,

The following instructions should be followed when
installing the -cover kit; To install the bottom cover
Elar.q:. remiove the two rear corner nut plate brackees

v removing the three screws at the lower rear ends
of the large side mounting brackets and :‘-;"pl.u:h_" these
pwor st plate brackets with the two slightly shomer

ones from the kit, vsing the same sorews. Bemaove the
nut and lockwasher from the screw, nearest the bot-
vam edge of the chassis, holding capacitor C151 (see
bottom of chassis photograph). Install the short angle
bracker, from the ki, using the same screw from
which the nut and washer were removed, wach the
tupped (smaller end) of the bracker replacing the nut.
The bottom cover plate is now installed vsing the Bve
10-32 screws From the kit and the pao 10237 screws
that previously held the hottom of the reciver to the
cabinet. To install the top cover plate assembly, place
the cover with the angles faong Jowawarnd tovwited the
chasais and with pressure applied at the rear of the
plate, to slightly compress the rubber channel agamse
the rear of the front panel, secure the asembly in
place with the four 632 screws from the kit, engaging
them in the tapped holes in the brackets through the
clearance holes 1 the side mounting breackets
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TABLE No. 5
PARTS LIST

Symbol Hammarlund Sy bol Hammarland
Designations DESCRIPFTION Part Na. Designations DESCRIPTION Part Mo,
Cia B C, D, [ Capaciter, -.r.anable. E2 4 Berew Terminal, Audio
EFGH & sections ..... 344001-61 Cuarput ] 31E41-)
3, 5,18, 20, Capacitor, .01 mfd. 250021 E7 2 Salder Term. :-trl'p 16650-12
21, X2 25 24, ES. 8 1 Solder term. strop
27,29, 40, 41, {left) . : 16650-0
42, 43, 44 47, Eo, 10, 11, 12 1 Bolder T:rm sl::r.p
45, 61, B4, 86, | {right) .... coao | 1BHED-11
6B, 70, 71, T2, El3, 14 6 Salder term, sl:n'p- ..... 16455010
T3, 74, 104, E15, 14 B Solder term. sirip. . 31163-G1
LG, 115,116, E17 15 Solder term. strip. 1162.G1
i1, 13, 127, EL% 3 Bolder term alnp
135, 153, 154, (meter) .. ..ocueeiaa 31454031
155 Fi Fuse. 3 Amp, .. .. 180388
C, X0, 50 Capacitor, 20 mmf...... 23003410 F2 Fuse, 14 Amp F‘Imnql L SHED- 1
C8, 32, 52,132 | Capacitor, 2400 mmf, 25001-40 Fuse Holder ... : 15023-1
£9, 33, 53 Capacitor, 33 mmi. ... . | 23003452 Fuse Holder, Ep.." E 159234
C11,17,34 58 Capacitor, 1500 mmf 23011-62C 11,2, %, 4 Laal Lamp, Wa, 47
12, 138, 145 Capacitor, T mmi. . ..... 23041 -168F Mazda ....... 160041
Cia Capacitor, 1000 mmf, . | 23011-58C sl Lamp Socket
€15, 139 | Capacitor, 15 mmi. ... 23061-155] Azzembly . ... ... 314531
C18, 25,45, 75, | Capacitor, 100 mmi._ . ZE003-04C 1 Antenna Input Socket. . | 159501
180, 112, 113 2 IF Qutput Socket... ... | §6111-1
C37, 57,67 | Capacitor, 85 mmd,. ..., | 23071-58 ] Phone Jaek .....oc0000 S066-1
C39, 59,99, 134 | Capacitor, 51 mmf. 23003-B7C 45 Power or Relay
CEl, 88 Capacitor, 12 mmi. .. Hin23-651 ] receptacle ... 35013-1
Ch62 Capacitor, 2200 mm{, 23011-17C 1.1 RF Input assembly, in-

CH3 Capacitor, 38 mml. ..... | 23003-47C cludes £2 3, LI and
Chs Clpa:iinr. variahle .. 11726-G104% ﬂw“:.:h contacis  for
C69, 107, 117, | Capacitor, 220 mml.. ... | 23003-103C 1A 31387.G1
124 Lz RF Input assembly, in-
7 Capacilor, 3300 mmi. 2301 1-69C cludes C4, 5. L2 and
CTE Capacitor, 44 mmi_ .. | 23071-67 Switch contacts  for
C 75, B0 Capacitor, § mmf,, ... .. | 23023-810] BIA wvvnaniineranrs | 31900-G1
CE2 Capacitor, B10 mmi. ., | 23072-53 L3 EF Input assembly, in-
CH3 Capacitor, 10 mmf. . 21003-2B cludes C6, 7, 8, L3 and
CES cip“ltﬂl' 12030 I:|1.I]'I.E 23011-60C Bwitch contacts  for
Ca7 Capacitor, 120 mmf. . 23071-50 SiA | 11393-G1
Cho Capacitor, 190 mmi{_ ... | 23071-64 L4 RF Input assembly, in-
Col Capacitor, 92 mmf... ,. | 23071-T1 cludes C5, 10, 11, L4
Co2 Capacitor, 51 mmf. . ... | 23023-4511] and Switch contacts
o3z Capacitor, 379 mmf. . .. | 23071-63 for B1A ... 31306-G1
Co5 Capacitor, 42 mmf. .. ... | 23071-60 L5 RF Input assembly, in-
Coh Capacitor, 610 mmf. .. . | 3072-52 cludes €12, 13, 14, L%
[T Eim':lmr- 65 mmé., ., | ZI071-58 arsid Sl,"i“;h contacis
COE, 102, 103, | Capaciter, 022 mid. ., FI013-1 for BLA ..... 330001
104, 106, 108, L& RF Input n-p::mhl;r. in-
1049, 11E, 123, cludes €15 16, 17, L&
136, 146, | and Switeh contacts
148, 1556, 157 Tor BLA ...ivasennn 31405-G1
[ L7, 14,2435 | RF Choke, 192 micro-
Em Ealn.citnr. ;:ri.ahlel: - u'.lm.::.ic BENEIER -, uuusss 1561211
114 apacitor, 270 maml, 230031 04 AREE -
C119, 125 Capaciter, 300 mmf. .. .. | 23003-105C . Ri,H{;‘rﬁ:?:EH ,Egﬁ,r
C120, 126 Capacitor, 1308 mmf._. | 23011-61C 27, L. R7 and Switch
C128, 151, 158, | Capacitor, 10 mfd, 100% contacts for S1E... ... | J1386-GL
159, 160 HS Can, Electrolytic. | 15462-1 L4 EF Translormer sssem-
Cl2oa, 1208, | Capacitor, 2 % 05 mid bly, includes C28 29,
1524, L52E HS Can, P:per caseas | 154611 Lo, E& and Switch con-
130 Capacitor, 27 mmf. _. 23023710 tacts for S1E. ¥ 2138901
C1a1. 133 Capacitor, 430 mmi.. . | 23003-1 Lin RF Transformer assem-
CL37 Ea,pa:imr. 25 mid 200V . | 23911-79E by includes €30, 31,
Cilan | Capac.tor, 1000 mmi. .. | 23015-27A 32, L1090 and Switch
141, 142 Capacitar, 100 mmif.. .. | 23024-245L contacts for B1B._ ... | 31382-Gil
C143, 147,149 | Capacitor, 5100 mmi._ ., | Z3015-164 L1 RF Tranalormer assem-
[ -E Capacitor, 05 mid......| 2301-17E bly, includes C15, 34,
C150 Capacitor, 2500 mmif 35. Lil, ERi¢ and
00V, i, ceo | IBOTO-A0 Bwitch contacts for
Cl6la, B, C Capacitor, 3 x 20 mid S1R . i coes | 3139501
450%, HSE Can, Elec- Li2 EF Transformer vy
) ) T - 154631-1 bly, includes C36, 27,
El | 2 S8crew Terminal, Phono L1Z and SJwiieh con-
| Inpat ...... vesias | 40045 tacts for S1B........ F1398-G1

I
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L]
PARTS LIST (Continued)

Symbal Hammarlund Symbal Hammarlund
Diesignations DESCRIPTION Part Mo, Designations DESCRIFTION Part Mo,
Li3 RF Transiormer asseem- R1.13, 26 Resistor 510K ohms 14

bly, includes €38 39, watt . TN 16317-TRF
L131 and Swikch con- B2, 12, 44, 52, Reaintor 10H obhom by
tacts for §1B,, ., ... | ¥404-G1 57, 82, 90, 91, watt ... | 19308.278RF
Li5 Same as LE, includes 92,70
C44, 47, L15, Rif and E3, 14,39, 48, | Resistor 31K ohms 15
Switch contacts for 53 watt _.... ... ...... . |19909-ZR2BF
g1 LT S .. | 313G R4, 6, 16,29, Resistar 1000 ohms L
L1& Same asz L9, includes 30, B3, 102, walt 33 Ty 1550049 F
EH, 'qlfu LG, RS 3;"1 K5, 15,32 Resistar 510 ohms |73
witc contacts Lrl} :
21C " | 31388-6i 183 1o 11d wale s aa 19309 | TORF
L17 Same as LII} "includes R7.8, 17,18 Resistor 51 ahms L
CEg, 51, 52, Liy, Ri3 L ] oo | 19ME-153BF
and  Bwitch contacts Ro. 1% Resigtor 24 nhms 14
for BIC ..... enee. . | H3S2AGE wati . v | 10208 1BOEBF
Lis Same as L1, includes Rio, 11, 20, 21,| Resistor 22 ohms 1§
€53, 54, 55, Li#, R watt ................ | 19l00GEE
and Switch LONLECIs E22 73, 64,85 | Resistor 47K ohms &3
for S1C . 31395-G1 77 wakt ._... ... ..... |19805-B9BF
L4 Same &s LII tr.||:'||.:|:1e5 R24 2% Eesistor 1B0 ohms L4
Cs6, 57, LI19 and watt ad oo | 1930031 BF
Switch contacts for R2F Eesistor 150 ohms 44
s1C veieeao | 313582061 WELE s .. | 1m3s-zseBF
Lz0 Same a8 L13, includes R4 Resistor 6800 ohms 14
58 59, Lzd and walt | B 1oL
Bwitch contacts  for R31.37.41,49,| Resistor 2200 ohems 14
BIE . 31a04-Gil 54, 58, &0 watt 3 19300-57BF
L1 RF Choke, 1 millihenry | 15617-G1 R33 Reslsor 1500 ohms 14
L2 RF Choke, 10 millihen- watt | 19308-53EF
i PR 15618-1 R34, 35 38,43, | Resigtor 100K ohms g
L1 RF Choke, 25 millihen- 51,56, B2, &7, wati L 19 9THF
ries ... T E5619-1 G4, 75, Th, B,
L25 HF i v.:s:mlﬂ}r. i Lan
cludes €76, 77, 74, R34, 96 Resistor 22K ohms L4
L25 amd Switch con- WORRL ol 1MG-1TRBTF
tacts for 851D ...... 31385-Gl E40 Resiator 20K ghma 1
L HF Osc. assembly, in- T P bl 19310-1MBF
cludes Cul, B2, LI6 42, 50. 55 Resistor 10 ohms &5
and Switch coniacts vkt ..., . 193091 RF
ot B iniis FLEEE-G1 E45 Reslator, 240 ohms 14
L3 HF! dﬂ:: E;?mglly‘ lEI'IE- watt . P 19309- 201 BF
cludes 3 R46, 14 Resistor,
L27 and Bwiwch con- wall r L.l 3
tacts for 51D, ... 31391-G1 Ra7, 66 Resistor 18K ohme | o | 19309-208BF
L HF Ose, ssembly, in- watt ... _...........| |9309-T9BF
cludes C84, BT, BE, B5. R Resistor 2200 ochms  J
L28 and Switch con- wEEE 18310.8TRF
tacts for 31D ., - | B350 RED, 61 Resigtor 1 megahm 14 :
Lo HF Osc. assembly in- wikt o
cludes Cod, &1, 92, 03, RS Rl aaie i i | 19909-121BF
L2% and Switch con- :,B:,;Dr - chms &4 R
tacts for 51D | 31397-G1 REG, 74 Reslator  variable 1000
L30 HF 0Osc. assembly, in- ohma ... .. ...... 15561-1
cludes €94, 935, 95, 130, RI2 Resisior 20K ohms &4
amd Switch contacts B | A I [ "y g L
for S1D . 31403-G1 RT3 Resizstor 58K ohms |
L47 RF Choke. 38 millihen. watt .. .. ceveare | 193101BEBF
ries | L5616-G1 k78, 28 Resistor 470K ohms L
L4H RF Choke, 2 ohms de. L5611-1 watt ... coaeess | 193DQ-113BF
L4%, 50 RF Ehnl:t 2.7 ohms de. | 15613-1 R Resistor 680 ohms 3
Lt ""-;E”lﬁ' Cr;:kt 85 Hy, glates watt ... 100023 BF
] afms o ! :
L-E? =I'I|.‘| F:I!Er clﬂ}hﬂ i."lII H:ﬁ R'B‘ R’E‘h‘f;‘:r‘l?nlihlzlmﬂﬂ IEIH-?-I[
M0 ohms dc J1031-2 RES Resistor 2500 ohm 10
L53 IF Crurput Transformer | 31488-1 WAEE o rvrsvnns o 19396-1
I]fl Eumn: mﬁrd e ;ﬁi—? g6, &9, 95 Fesigtor 82K ohms L5

1 DwWer p and cof 7 b e 19305-287RF
P2 Antenna Inpuar Plugc 16016-1 RET, 88 Resistor 120K ohms 14
P3 Antenna Adapter on- wakt ... ek 1930%-181BF

mector 130R7-1 K43 Restatar v-rn;blg SOK
| EF1 Cable Connecior 'F‘lu.g t:lhrﬂ: lrll!jude: switch
(for J21 ... 16071-1 10 R L% 7L |
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PARTS LIST (Continued)

Symbaol Hammarlgnd Symbaol Hammarlund
Designations DESCRIPTION Part MNea. Designations DESCRIFTION Part Mo,
X4 Tube !DF}.‘EL mamidture,
K497 Re:ri!'l.ﬂr 13 megohms ceramic, less center
MR e e T 15309-133BF [ shreld .. . % 15580-5
R4 Resistor 360 nhms I wait | 19310-Z11HF | x5 Tulse stn.H.El rdniglure,
Eum Resistor  wariable 25K ceramic, with center
ohms .. .. 153424 ahield g 15989-3
SIA B C.D Switch. hqsg- and spring X186 Tube socket, "Nmra.l__. 16100-1
assembly . nzas-Gl b 4| Crystal socker, ceramic,
52 Crystal selector switch. | 188781 for crystals Y1 to W6 | L60S92-5
53 Crystal switch .. ......0 | 314651 ¥1,2,34.5.6 | Crystal, order special,
sS4 Switch, mnu:miﬂn :p:nl:.r signal  fre-
switching .. | SB6Z-1 qUENCY 4 =1 3147 3-8pe,
B34, B, C Etll:;::wllr switch, 3 sec- e i '5: Crystal, 3.5mec 311301
""" B Crystal, 458kc 1147141
SHGS-1 g
g.i‘,"g $:EE_E g::::‘; -ggg$ : }_‘rﬂ-ﬁﬁnl Miscellaneous | Wrench, se1 screw Mo, & | 11806-2
Ty T{ltﬁh Swiich DPDT 15867 -1 Wrench, set screw Mo, & | 11B06-3
10 Switch “ON-OFF" part Wrench, set screw Mo, 1 | 118064
of R93 Snap Butten Plug . 296152
: e Sl Shaft Coopling, rigid. . | 3127561
Bt it OERT apeg | Shait Coupling, flesible,
T1 Mixer plate ol RadeT- Elr:iﬂ Catanl q | H5-Ga
bly. includes C67, 19, o ing. flexible, i
70, L3I, 32, R31. .. 31183-G1 i suff .. | 3-G2
T2 IF Transiormer assem- pring. retainer for
bly, includes €97, 98, coil assemblies . 31003-1
99, L33, M, R35..._.. | 31116451 5'-;;1“'& rethiner for RF G
T3 Crystal Filter assembly, - x
mciudes C107, 110, 111, Spring. grounding for IF
102, 113, 114, L3 37, transformer shields .. | 31023.1
R4l, Y8 ..... 3014-G1 Spring, canversion
T4 IF Tnns‘l’urm-:r |m:l|.a|:1r: switch 3H125-1
C117, 118, 119, 120, Spring, imdicator slide . | 311261
L18, 30, 40, 4D 3N102-G1 S, S shin e S
el = R etent ; 1208-1
o 5“&“&, NIJ" lz'?“'“fg Knob, frequency -.m'ltml 31434051
L4l 42 43 Rsa " s1102-01 Knoh, tuning lock. 114R2-G1
T6 Beat  Frequency Osc. Knoh & Skirt (large) [ 31215-G1
assy includes C130 Knob & D“_ﬂ.l {RF 'G-Ill'l:l 1227061
131, 132, 133, 134, L4, Knihljl_- nﬂ:1
A5, 46, R7G, 77..... 106-G1 K':M:‘ fml'l"?' : ilaan-Ge
1 n
T TEHEtg Ay, Jinils 31086-2 (Crystal Phasing) 3122763
""" Knoh & Dial
‘T8 Transformer, Power 310292 (Beat Freq. Osch 222704
. Kok & Dhal
1,267, 3 -
;‘.} 131 EIE ll;,g. Tube sockel, mindature. | 15989.4 (Beboctivily) . | z1z227.65
14 15, 18, 20 Chart, frequency control | 3463-1
31719 Tube socket, octal ._._. | 16082-1 Spring. anti-backlash 31239.1
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FIG. 6
REAR VIEW OF RECEIVER
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FIG. 7
ToP VIEW OF RECEIVER
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FIG. 8
TOP VIEW OF RECEIVER
CAPACITOR SHIELD REMOVED
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FIG. 10

BOTTOM WVWIEW OF RECEIVER
TUMING UMIT SHIELD REMOVED
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OH BOTTOM OF CHASEIS, [BHIECDEL



https://www.manualsplus.com/

ManualsPlus.com

LITKINHEL 13 0|

I INKIANIL L13 MIAMEL EL

dIMLE TFRINNIL HO WYAddY LON 00 LEML BIBEFHD 0L BIBEYHI 0L
ATHD FINIWIITE WS THY SHIANMNK DETHL 4 k| UMM NITED  NOWIE-3NTE

=l § 5§ & B L
g =y

.......

TINN ONINOL
WYHOvId NOILOINNOD

€1 3UN9I4 e

TH 4D Wl
SHIMLISO4 MO QFE0OND

HOLIME SIHL 30N €5
LIMM 0HLNGD Wﬂm.mu
ASNINOIEA WO 08D DL

NAEHD-03H

SIMERISEY qig
HOLIME GNY

TED ORY BE397%E
HOLIME H0d MY D
R0 MIVWIHTE KD
JEQHL % IAYE
FHY FISVE-HILIME
O SHIMMNN - 31ON



https://www.manualsplus.com/

ManualsPlus.com

To cist | HED.
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SEE TUNING UNIT DIAGH &M

* THESE NUMBERS ARE FOR REFEREWGE OMLY.
THEY DO NOT APPEAR ON TERMINAL STRIP FIGLI R E l 4
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