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GENERAL PURPOSE COMMUNICATIONS RECEIVER

MODEL SP-600-JX21A

TECHNICAL SUMMARY

Electrical Characteristics

FREQUENCY RANGE - Total 6 Bands .54 to 54.0 MH=z
Band 1 e et e et b s eer et eer s eaar At et e . .54 to 1.35 MHz
Band 2 ta s reamemmemeesas st se st st asaansuas 1.35 to 2.45 MHz
Band 3 emtressasessenanans 4rcssasesssnassananea 3.45 to 7.40 MHZz
Band 4 cecnsesannes teeemscsmrsesanesennenseananas 7.40 to 14,8 MHz
Band 5 .ceceacean Sasasassassmsiannvsaaverarranan 14.80 to 29,7 MHz
Band 6 Geerssessssessansansanananannana emssae . 29.70 to 54.0 MH=z

POWER OUTPUT - 2.0 wWatts, with less than 10 percent distortion,

Output Impedance - 600 ohms balanced split windings,
Phone jack winding; delivers 15 milliwatts to an 8000 ohm resistive
load, when the audio output to the 600 ohm power lecad is adjusted to
500 milliwatts.

Power Supply Requirements

Line Rating .... 95,1065,117,130,190,210,234 & 260 volt taps,50-60 Hz
Power Consumption .......... 133 watts, 1.3% amps. at 117 volts-max.

Tube Complement—total 22

RF, IF and BFO Amplifiers ..eeeeecccaass cseccrcrernrrana . 7 - bBBAG
HF, 2nd. Conversion and BFO Oscillators ....... . 604
Crystal Contrclled HF 05Cillatlor c.ieeivsassvessvacaseanas 1 — BACT
MIiXETS wevenasnasassssstsinasoonnantnnanccncsnaneoa sra-eas 2 = O6BEb
Detector, "C" Bias Rectifier and Koise Limiter &

Meter RECLIfier suveerarnscsensssvasscennncans - bBALS
AF Anplifier and IF QUIPUL +teiveivncncanasnsnanas
Power Qutput ....covvicaeenns
Rectifier .teeeaeas weaewessarermrssseestnasasaanana
Voltage RegulatOr .eeiacesrenasravasseanas
Product DetectOr ...veteeeecvencraoneanss

Carrier 0sCillator ..eveecesosnaresacunnnas




Mechanical Specifications

Rack Model - Dimensions; 19 inches wide, 10% inches high and 16%
inches deep from rack mounting surface. Weight 66 1lbs.

Table Model- Dimensicns; 21 3/8 inches wide, 12 3/4 inches high and
17 1/8 inches deep. Weight 87 % 1bs.

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 ratio of 10 db, at 20 milli-
watts output and with the RF Gain Control at maximum.

Inage rajection ratios are better than 74db throughout the frequency
range.

The IF rejection ratio at 600 kHz is 2700 to 1.

The AVC action will maintain the output constant within 12 db when
the input is increased from 2 to 200,000 microvolts.




GENERAL PURPOSE COMMUNICATIONS RECEIVER
I
GENERAL DESCRIPTION

The SP-600-JX-21A is a 22 tube Radio Communications Receiver with self
contained power supply.

Tte receiver is supplied in either a well ventilated steel, table model
cabinet finished in dark grey tc complement the lighter grey front panel
or for mounting in a standard 192 inch relay rack.

The self contained power supply is designed for operation from a single
phase, 30 to 60 hertz alternating current power source. The power trans-
former primary is provided with taps covering a line voltage range from
90 to 270 volts. The power consumption is 133 watts.

The receiver is suitable for either headphone or loudspeazker reception of
AM radio telephone, CW telegraph, AM MCW telegraph, upper and lower SSB
signals and for diversity applications.

The standard model provides continuous coverage over a frequency range
from 0.54 to 54.0 megahertz in six bands., The large eagily operated band
change contyol knchb, on the front panel, selects the desired frequency
band and a band indicator visible through a small front panel window in-
dicates the freguency band in use. This control also aligns the dial
frequency indicator with the proper dial scale.

In addition to the frequency scales, the main dial has an arbitrary scale
which in conjunction with the vernier dial provides continuous expanded
gcales over each frequency band for extremely accurate logging and reset-
ability.

The single tuning control is large and of special design to permit maxi-
mum traverse speed as well as exceptional operating sase. It controls
both the main and vernier dials. An anti-backlash gear train provides
extremely close calibration accuracy and completely accurate resetability.
A tuning lock provides positive locking action without affecting the
frequency setting.

The tuning ratio from the tuning control to the main dial is 50 to 1 and
the ratio from the vernier dial to the main dial is 6 to 1.

Two stages of radio frequency amplification are provided on all bands.
Single conversion is used for signal frequencies up to 7.4 mHz and double
conversion, employving a crystal controlled oscillator, for signal freg-
uencies above 7.4 mHz. Four stages of IF amplification, detector and AVC
rectifier, noise limiter and meter rectifier, beat frequency oscillators
and buffer amplifier, IF ocutput, Product detector, AF amplifier and output
power stage are provided.




The frequency control unit provides for fixed channel crystal controlled
operation on any six frequencies within the range from .75 to 54 nH=z.
Front panel controls permit the selection of the normal high stzbility
continuously variable tuning or either of the six selected fixed freg-
vency signals. For crystal controlled fixed channel operation it is only
necessary to set the dial to the signal freguency, switch to the crystal
freguency desired and tune with the delta frequency control. These cry-
stzls are not supplied with the receiver, but may be purchased on special
order from THE HAMMARLUND MANUFACTURING COMPANY INCORPORATED specifying
the signal frequency for which each is to funecticn.

The noise limiter circuit effectively limits the interference from ignit-
ion systems or other sources of pulse type noise. The limiter switch
permits optional use of the limiter.

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

The product detector permits intelligible reception of sideband signals
and CW signals. Crystal oscillators are used for carriers in the product
detector for sideband reception, and the BFO cutput is injected into the
product detector for CW reception.

The audic output circuit is designed for a 600 ohm load or line and is
provided with a four terminal split winding for balanced load operation.
Maximum power output is approximately 2.0 watts. The headphone circuit
when referred to an BOOO ohm load provides signals attenuated approxi-
mately 15 db below the &00 ohm power output.

The send receive switch desensitizes the receiver but leaves the power
on to provide for instant reception between transmission periods.

Radiation is negligible and complies with requirements for shipboard
operation and for multi-receiver installations.

Frequency drift after a 15 minute warm up period, ranges between .001
percent and .0l percent of frequency depending on the frequency used,
This is a very unusual degree of frequency stability for variable tuned
HF oscillators and closely approaches crystal stability.

The selectivity control provides three degrees of crystal and three
degrees of non-crystal selectivity ranging from sharp {.2 kHz) to broad
(13.0 kHz). The crystal filter embodies the same circuit features that
have proved so effective and desirable in Hammar lund Super Pro Recelivers,
incorporated in an improved mechanical design.
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CIRCUIT DESCRIPTION

GENERAL - The circuit is shown schematically in Figure 14, 2 block dia-
gram, Figure 2, is provided to more clearly show the arrangement and
functions of the various circuit sections. The locaticn of the various
tubes is shown in Figure 3. The circuit, for single conversion, used for
signal frequencies up to 7.4 mHz consists of two stages of RF amplifi-
cation V-1 and V-2, First Mixer V-5, Pirst Heterodyne Oscillator V-4,
four stages of IF amplification V-7, V-9, V-10 and V-11, Detector and AVC
rectifier V-14, Noise Limiter V-15, Beat Frequency Oscillator v-13, IF
output 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 Voltage Regulator V-18, Product detector v-221 and
Carrier Oscillator V-222.

In the eircuit for double conversion, used for signal freguencies zabove
7.4 mHz, the Seccnd Mixer V-6 and Second Heterodyne Oscillator V-8 are
substituted fcor the Gate tubke V-7,

INPUT COUPLING - The antenna coupling is designed to provide optimum
coupling from a 100 ohm transmission line. A balanced doublet or straight
wire antenna may be used.

RF AMPLIFIER - An ingeniously designed rotary turret is employed to
change bands and to place the coil assemblies of the RF amplifier V-1
and V-2, Mixer V-5 and First Heterodyne Oscillator V-4 stages directly
adjacent to their respective sections of the four gang tuning capacitor
and their respective tubes, This assures maximum sensitivity at high
signal to noise ratio.

FTRST HETERODYNE OSCILLATOR - (VARIARBRLE V-4) - The rotary turret band
change switch, advanced design of the four gang, twin section, variable
tuning capacitor and rugged construction throughout, provide freguency
stability and dial calibration accuracy to a previously unattained degree.

FIRST HETERODYNE CSCILLATOR - {(CRYSTAL CONTROLLED V-3) -~ For services
requiring extremely stable, fixed frequency operation, a crystal controlled
high frequency oscillator is provided. Instant changeover from variable

to crystal controlled oscillator with a choice of six crystal positions,

is effected by a front panel control. A second front panel control permits
adjustment of the crystal oscillator frequency over a plus or minus .005
percent range,

INTERMEDIATE FREQUENCY AMPLIFIER - Single conversion to 455 kHz is employed
for signal frequencies below 7.4 mHz. There are four stages of TF amplifi-
cation incorporating the Hammarlund patented crystal filter circuit. Six
positions of selectivity provide & db bandwidths of .2, .5, 1.3, 3, 8, and
13 kHz. On the three narrower bandwidth positions, the crystal filter is
in operation. The crystal phasing control provides extreme selectivity for
the high attenuation of closely adjacent interfering signals,
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Doubkle conversion is empleoyed for signal freguencies above 7.4 mHz. The
sighnal is heterodyned to 3.955 mHz by the First Mixer V-5 and Heterodyne
Oscillator V-4 or V-3 for high image rejection. The 3.955 mHz signal is
then heterodyned tc 455 kXHz by the Second Mixer V-6 and the 3.5 mEz Fixed
Crystal Contreclled Oscillator V-8, for selectivity.

DETECTOR AND AVC - The V-14 tube is used as a high level Detector and AVC
Rectifier. The AVC circuit is provided with separate time constants for
CW and MCW operation., BAVC and Diode output terminals provide for connect-
ions in diversity applications.

BEAT FREQUENCY OSCILLATOR - The beat freguency coscillator employs a high
capacity Colpitts circuit which gives a high order of frequency stability
and minimizes cscillator harmonics. The beat frequency Oscillator V-13,
is coupled intc the Product detector circuit through Buffer Amplifier
V-12, which eliminates oscillator lock-in ahd permits variation of the
beat oscillator injection by means of a control located on the rear of
the chassis. A front Panel control varies the audio bheat fregquency, from
zero beat to plus or minus 3 kHz, :

NOISE LIMITER - The noise limiter circuit v-15, limits the noise inter-
ference from ignition systems or other sources of pulse type ncise. A
separate control switch 5-6, permits optional use of the limiter on any
mode of operation when pulse type interference is present,

PRODUCT DETECTOR - The product detector tube, V-200, mixes the inter-
mediate frequency with a fixed carrier for sideband and CW reception.
The crystal oscillater V-201, is used in single sideband reception., For
USB reception a 456.500 kHz crystal is used , and a 453.500 kHz crystal
is used for LSB reception. The BFO is fed into the product detector
through a buffer amplifier, V-12, for CW receptiocn,

AUDIC FPREQUENCY AMPLIFIER -~ A resistanhce coupled amplifier triode v-16-B,
amplifies the audio frequency signal from the detectors.

AUDIO OUTPUT - The audio output tube V-17, is transformer coupled through
a split, balanced winding to deliver 2,0 watts undistorted output to a2
600 ohm load, The split balanced winding permits balancing of the direct
current in the output circuit, as used for teletype or similar service.

A sepavrate secondary winding provides attenuated audio signal output for
headphone operation. This winding will deliver an output of 15 milli-
watts inte an B000 chm resistive load when the 600 ohm power secondary

is delivering 500 milliwatts to a 600 ohm resistive load.

IF QUTPUT ~ A cathode follower V-16-A preovides a 70 chm impedance source
of intermediate freguency {455 kHz) to socket, 50-239, on the rear skirt
of the chassis. A PL-259 plug and RG-11/U cable, not supplied, are used
for this connection.




POWER SUPPLY - The power supply is an integral part of the receiver. It
includes the B rectifier V-19 and the C rectifier V-20, tcgether with
their respective low pass filters and the Veocltage Regulator v-18. The
power transformer is provided with screw terminal primary taps, covering
a power line source range of 90 tec 270 volts, 50 toc 60 hertz. The power
transformer and filter components are protected by fuses in the primary
and plate supply circuits.

TUNING METER - The tuning meter is used on AVC operation to indicate the
accuracy of tuning and the relative strength of received signals. De-
pression of the Meter Switch converts the meter circuit for indication of
output level in db from 6 milliwatts.

RF GAIN CONTROL AND POWER SWITCH - The RF gain contrel is provided for
manual control of sensitivity to prevent overloading on strong signals
when operating with the AVC=MANUAL switch in the "MANUAL" positien. This
control alsc operates when the switch is in the "AVC" position. The Power
"ON-OFF" switch is operated at the counter-clockwise extremity of kthe RF
gain control. -

SEND-RECEIVE SWITCH -~ The send-receive switch desensitizes the receiver
but leaves the power "on" to provide for instant reception between trans-
mission periods.

CONVENIENCE OUTLET - A cohvenignce power outlet is provided on the rear
of the chassis for the connection of an accessory such as a lamp or
electric clock.

RADIATION — Advanced design and shielding of the high frequency, second
conversion crystal and beat frequency oscillators has reduced radiation
to a negligible point so that interference of this nature, common in

multi-receiver installations, is reduced to a minimum, 4535 K4
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INSTALLATION

TUBES AND PACKING - After unpacking the receiver see that all tubes are
firmly in their sockets and that any packing material is removed from
the receiver,

POWER SUPPLY - Make sure that the primary tap lead at the bottom cof the
power transformer is connected teo the tap which most nearly agrees with
the 50 to 60 heriz power source voltage.

ANTENNA - The input impedance at the antenna socket, UG-103/U, is designed
to match a 100 ohm transmission line. The angle plug adapter, UG-104/1J,
and connector plug, UG-102/U, supplied with the receiver, are for use with
RG-22/U cable which should be used with a balanced antenna installation.
If it is desired toc operate with a single wire antenna, the antenna lead-
in wire should be connected to one terminal of the connector plug and a
ground lead should be connhected from the other terminal of the connector
plug to the ground terminal, which is adjacent to the antenna socket at
the rear of the tuning unit.

SPEAKER - The speakexr should be of the permanent maghet dynamic type and
should include a speaker voice coil to 600 ohm 1line matching transformer
for connection to the 600 ohm audio output terminals of the receiver,
CAUTION: WHEN THE 600 OHM OUTPUT IS NOT USED, CONNECT A 600 OEM, 2 WATT
RESISTOR TC THESE TERMINALS TO AVOID COMPONENT DAMAGE FROM HIGH TRANSIENT
PEAK VOLTAGES., For applications requiring the insertion of direct current
control or indicating voltages, the jumper connecting the two balanced
sections of the 600 chm output may be removed and the insertion circuit,
such as a2 low resistance bhalancing potentiometayr, connected in its place,

HEADPHONES - Either high or low impedance headphones may be used by plug
connection to the phone jack, located at the lower left side of the front
panel. The high impedance type ls recommended.

MOUNTING - The receiver is designed for either tsable or rack mounting,
Table models are supplied in a well ventilated steel cabinet with handles
and protective rubber feet. Rack models, with top and bottom cover plates
are supplied for mounting in a standard 19 inch rack. The panel is 10%
inches high. 8ee Section VII. The receiver should be placed in a position
which permits the free access of air.

CRYSTALS FOR FREQUENCY CONTRQL - Crystals, Y1 to Y6, are not supplied with
the receiver, bhut will be supplied on special order for any SIGNAL FREQUENCY
in the range of the receiver above .75 megahertz. In order to insure correct
crystal controlled fregquency operation, crystal units may be ordered from
THE HAMMARI.UND MANUFACTURING COMPANY INCORPORATFED and the order should
specify the SIGNAL FREQUENCY, for which each unit is to he used. See note

at end of Table 5. To install crystals, loosen the knurled thumb screw on




top of the Fregquency Control Unit, T34, and push the retainer spring .
assembly to the rear. Insert the crystal or crystals in the sockets,
numbered 1 to 6, Bring the retainer spring assembly forward so that the
springs press on top of the crystal hclders and tighten the thumb screw.
Mark the SIGNAL FREQUENCY for which each crystal was selected, in mega-
hertz on the plastic chart provided for this purpose alongside the

crystal switch, S2. Pencil of .ink may be used and can be erased if it is
desired to change these figures at any time. The numerals on the chart
should be used so that they agree with the numerals on the crystal socket
positions, which are also indicated by the crystal selector switch.

RELAY CONNECTIONS - If external relay operation for the send-receive
function is desired, connection may be made by soldering a twin conductor
cable to the terminals of the Send-Receilve switch, £9. In this case 89
is left in the Send or open position.

AVC AND DIODE OUTPUT - Shunt connection to the AVC bus and series connect-
ion to the detector dicde lecad are provided at the rear of the receiver

for diversity applications. The Diode Cutput terminals are provided with
a wire jumper connection when these terminals are not used for external
connectiocn.

IF OUTPUT - The IF Output socket, S0-239, at the rear of the chassis
provides for connection in diversity, teletype or other applications where
a source of 45% kHz, intermediate frequency is reguired., A PL-259 plug

and RG-11/U cable should be used. This will provide an output of approxi-
mately 200 millivolts to a 70 chm resistive load, with a normal sensitivity
input of 2 microvolts signal.

CONVENIENCE OUTLET - The power outlet receptacle at the rear of the chassis
may be used for operating an accessory, such as an electric cleock or lanmp.

\Y;
OPERATION

GENERAL - Before attempting operation ot the S$P-600-JX-21A Receiver, the
operator should thoroughly familiarize himself with the functions and uses
of the various controls., When referring to the controls in this descript-
ion, the words in capital letters represent the part of the name adjacent
to the control on the front panel or on the rear skirt of the chassis. For
example, when referring to the SELECTIVITY control, the word SELECTIVITY in
capitale indicates the legend appearing adjacent to the contrcl. Reference
to photographs, Figs. 5 and 6, is suggested while reading this description.
Front panel controls and dials are shown in Fig.5 and rear controls and
terminals are shown in Fig. 6.

1]



SELECTIVITY CONTROL - The SELECTIVITY control is a 6-position switch which
selects three crystal and three non-crystal degrees of selectivity, rang-
ing from extremely sharp for CW reception to broad for good fidelity MCW
operation, The SELECTIVITY control knob indicates the & db bandwidth at
each setting.

PHASING CONTROL -~ The XTAL PHASING control is a differential type,
variable air capacitor. It permits adjustment of the crystal selectivity
characteristic for high attenuation of closely adjacent channel interfer-—
ence on either side of the signal frequency.

RF GAIN CONTROL -~ The RF GAIN control varies the overall gain of the
receiver. This control is operative in either position of the AVC-MAN
switch.

POWER SWITCH ~ The power, or ch-off switch is ccmbined with the RF GAIN
control, Complete counter-clockwise rotation of the RF GAIN control
throws the power switch to the OFF position, as indicated on the panel,

AUDIO GAIN CONTROL - The AUDIO GAIN control varies the input voltage to
the audio amplifier. This control is also operative in either position
cf the AVC-MAN switch.

PHONES JACK - The PHONES jack is a single circuit jack operating with the
sleeve grounded and is suitable to receive any standard single circuit
phone plug. It is in the circuit at all times and is connected to a sepa-
rate secondary winding of the audio cutput transformer, which provides an
attenuated signal for headphones. See Section IIT.

AUDIO OUTPUT - The AUDIO QUTPUT is available at the four screw terminal
board at the rear of the chassis for connection to a 600 ohm load. See
Section III.

NOISE LIMITER - The LIMITER control switches the noise peak limiter in or
out of the circuit. This control is operative independently of any position
of any other control. See Section II,

AVC-MANUAL SWITCH - In the AVC position the AVC-MAN switch zpplies auto-
matic bias potentials to the ccontrolled RF and IF amplifier tubes, thereby
holding the audio output relatively constant over a wide variation in the
strength of received signals. This minimizes the variation of output due
to fading of the received signal and prevents blasting and overloading when
tuning through signals of greatly different strength while traversing a
fregquency band. In the AVC position the RI' Meter circuit is operative for
indication <f tuning resonance and relative strength of received signals.
The RF GAIN control is operative on AVC operation, when necessary to control
exceptionally strong signals or to reduce noise, but the RF meter is less
effective when the RF GAIN control is below maximum setting. In the MAN
position the AVC potential is removed from the controlled tubes and the

gain of the receiver is manually controlled by the RF GAIN control,




USB-LSB-CW-MOD SWITCH - The USB-LSB-CW-MOD switch gives the operator a
choice of the type ¢f signal to be received., In the USB position a

carrier oscillator, 1.5 kHz above the intermediate freguency, is switched
into the product detector, In the LSB position a carrier oscillator 1.5 kHz
below the intermediate frequency is switched into the product detecteor. In
the CW position, a carrier from the beat fregquency oscillator is injected
into the product detector through a buffer amplifier, and an additicnal
timing capaciteor is switched into the AVC circuit to accomeodate the AVC to
slow keying. In the MOD position, product detection is switched out, and
dicde detection is switched in. Both carrier oscillators and the BFO are
inoperative in the MOD position, and the conditions are estaklished for
either voice modulated or tone modulated signal reception.

BEAT FREQUENCY QOSCILLATOR - The BEAT O5C control varies the tuning of the
455 kHz beat frequency oscillator over a range from zerc beat te plus or
minus 3 kilohertz.

BFO INJECTION - The BFO INJ control adjusts the cathode self bias of the
beat frequency buffer amplifier, thereby determining the injection voltage
to the product detector. :

SEND-RECEIVE - The SEND-REC control is a single pole, single throw toggle
switch, In the S5END position it desensitizes the RF amplifier, gate,

second mixer and 3.5 mHz oscillator tubes during transmission periods.

TUNING CONTROL AND DIALS - The TUNING contrel rotates the main tuning

capacitor as well as the main and vernier tuning dials. The main dial
has six frequency band scales, calibrated in megahertz, and an arbitrary
outer scale, The vernier dial has an arbitrary 0 to 100 scale. The

numeral under the upper or fixed pointer of the main dial indicates the
number of complete revolutions that have been made by the vernier dial at
any setting. Thus, if the pointer for the outer scale of the main dial
indicates over the figure 4 and the vernier dial indicates 87.6, the read-
ing to log for this setting is read, 487.6. This precise mechanical vernier
system divides the rotation of the main dial over each fregquency band into
approximately 600 vernier divisions, with one-half division calibration
points, Since it is easy to estimate one-tenth divisions on the vernier
scale, this divides each frequency band into approximately 6000 readable
settings. This permits extreme accuracy in the logging and resetting of
stations.

TUNING LOCK - The TUNING LOCK, located to the right of the TUNING control,
provides a-positive lock for the tuning mechanism without affecting the
frequency- setting when it is desired to prevent accidental shifting of
the tuning.-
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RAND CHANGE - Each revolution of the BAND CHANGE contrcl turns the turret,
containing the RF and HF Oscillator coil, trimmer and switch contact
assemblies, from one freguency band to the next. The turret has no stops
and may be turned in either direction desired. A positive detent mechan-
ism assures correct location of the various bands. The BAND CHANGE control
simultaneously operates the small MEGAHERTZ band indicating diai, located
at the center of the panel and aligns the dial freguency indicator with the
proper scale of the main dial.

CRYSTAT CONTROLLED HF OSCILIATOR - The XTALS contrcl selects either wvariable
high frequency oscillator operation or any one of the six crystal pesitions,
for which similarly numbered crystal sockets are provided in the Crystal
Control Unit. See Section III. The A FREQ control compensates for

the small frequency tolerance Lo which the crystals are made.

METER SWITCH - The METER switch is a double pole, double throw toggle
switch with spring return toc the RF position. See Section 1I,

TUNING METER CONTRCLS - The METER ADJ RPF control is used to adjust the
resistance shunting the meter when the METER switch is in the normal, or

RF position. It is adjusted to produce a reading of plus 20 db on the RF
scale of the meter, with a 10 microvolt RF input signal and with the AVC-
MAN switch in the AVC position. Depression of the METER switch to the AF
position converts the meter circuit for indication of the AF power output
level in db from 6 milliwatts. This switch is spring return to the RF
position when released and SHOULD NOT BE DEFRESSEC FOR THE AF SCALE UNLESS
THE AUDIO OUTPUT HAS BEEN ADJUSTED FOR LOW POWER OUTPUT, BY MEANS OF HEAD-
PHONES OR SPEAKER, FAILURE TO OBRSERVE THIE PRECAUTION MAY RESULT IN DAMAGE
T0 THE METER. The METER ADJ AF control is used to regulate the meter
current when cperating on the AF scale. This control is adjusted to cbtain
a 0 db reading on the AF scale of the meter and is made with the audic
power ocutput from the 600 ohm AUDIO OUTPUT terminals adjusted to 6 milli-
watts, or 1.9 volts across a 600 ohm resistive load.

PRELIMINARY TO OPERATION - Turn the power switch "on" by turning the RF
GAIN control clockwise and advance this contrel to 10. Note that the dial
lamps light. Place the SEND-REC switch on REC and turn the BAND CHANGE
control to the freguency band in which it is desired to operate. This
should be done at least 15 minutes before using the receiver, in order to
permit the tubes to warm un. Insert the headphones plug in the PHONES

jack or use speaker as desired. See Section III.

MCW RECEPTION - Turn the TUNING LOCK tc its extreme counter-clockwise

position and turn the SELECTIVITY switch to 3 kHz. Put the USB-LSB-CW-

MOD switch on MOD, the LIMITER switch to OFF, the AVC-MAN switch on AVC,




the XTAL PHASTING control at its center pésition and turn the XTALS switch
to VFO. With the BAND CHANGE control in the preper position for the freqg-
uency band desired, as indicated by the MEGAHERTZ dial, advance the AUDIO
GAIN control until some noise is heard, Turn the TUNING control to indi-
cate the desired frequency on the main dial and tune the signal for maxi-
mum response or indication on the RF Meter. At resonance the main dial
reading should be within one-quarter of one percent of the signal frequency.
Readjust the AUDIO GAIN control for the desired output level and as re-
quired to prevent overloading. Carefully tighten the TUNING LOCK by turn-
ing clockwise, if desired. The SELECTIVITY switch may be turned to the

8 kHz or 13 kHz position Ffor improved high frequency response if the signal
to noise ratio is sufficiently high., If the noise level is high, the
SELECTIVITY switch should be turned to the bandwidth which provides the
most intelligible reception and the LIMITER switch should be thrown “"on."
If the SELECTIVITY switch is used on any of the XTAL positions, the
XTAL PHASING control may be adjusted to either side of its center position
to attenuate an adjacent interfering signal. The RF GAIN ccntrol may be
turned down somewhzt to reduce noise, during stand-by periods in the
transmission, when traversing the tuning range;, or during deep fades cof
the signal. The RF Meter scale calibration is for maximum RF GAIN control
operation and indicates only when the AVC-MAN switch is on AVC. When
searching for very weak signals the USB-LSB-CW-MOD switch may be thrown

to CW and the BEAT 0S8C control set at 0. Locate and tune the signal to
cbtain zero beat and then throw the USB-LSB-CW-MOD switch back to MOD.

The Crystal Frequency Control may be used for fixed frequency operation

at any signal frequency for which crystals have been provided. See

Section ILI . Turn the XTALS switch to the number corres-—

ponding to that on the panel chart for the desired signal frequency. Set
the main tuning dial to the signal freguency and adijust the A FREQ control
to obtain zero beat with the USB-LSB-CW-MOD switch on CW and the BEAT 0OSC
control at ¢. Throw the USB-L3B-CW-MOD switch to MOD and adijust the TUNING
Contreol for maximum RF Meter indication or for maximum response,

CW RECEPTION - The preliminary procedure for CW recepticon is the same as
for MCW reception above. Place the USB-LSB-CW-MOD switch on CW and with
the BEAT 0OSC control at 0, tune the desired signal for =zero heat., Adjust
the BEAT 0SC control, in either direction, to cbtain the audio pitch de-
gired. The AVC-MAN switch may be used in the position which gives the
best reception. Adjust the desired output level by the AUDIO GAIN control
when on AVC and by the RF GAIN control when on MAN. The RF Meter dces not
operate on the MAN pcsition. The SELECTIVITY switch may be used in the
XTAL posgitions, as found desirable, to reduce nolse or to provide rejection
of an interfering signal. The XTAL PHASING control is adjusted for mini-
mum interference from an adjacent, interfering signal. If interference cf
this kind persists, further discrimination between the desired and the un-
desired signals may be realized by slightly detuning the desired signal to
the oppeosite side c¢f resonance from that on which the undesired signal is
located and readijusting the XTAIL PHASING control and the BEAT 0SC control
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for the desired signal. The Crystal Fregquency Control may be used as
described under MCW Reception above.

USB AND LSB RECEPTION - The SP-600-JX-21A is equipped to receive both
upper sideband and lower sideband signals. Turn the USB-LSB~CW-MCD switch
to USB to receive upper sideband signals, and turn the switch to LSB to
receive lower sideband signals. Set the SELECTIVITY switch to 3 kHz. set
the RF @AIN to "1l0", and set AVC-MANW switch to AVC. Sideband signals
sound rather nasal unless they are perfectly tuned in. Therefore, adjust
the tuning knob carefully until the most intelligible signal is heard.
Then set the audio gain to the desired level. Sideband signals can also
he received with the USB-LSB-CW-MOD switch in the CW position. To receive
upper sideband signals, turn the BFO toc 1.5 kHz plus, and turn the BFO

toc 1.5 kHz minus for lower sideband recepticon. Then adjust the tuning
knot for the most intelligible signal. In the CW position the BFC serves
as a carrier oscillator. Therefore, a very slight adjustment in the BFO
may be helpful in receiving a more pleasing signal.

If reception is to be suspended and resumed at short time intervals, the
power should be left "on" and for such operation the SEND-REC switch
should be thrown to SEND between reception periods. This keeps the
receiver warm and ready for instant use,

When operation of the receiver is completed, turrn the power "off" by ex-
treme counter-clockwise rotation of the RF GAIN control.

\'
MAINTENANCE

GENERAL ~ This receiver is designed for continuous duty and should nor-
mally require little attention beyond the replacement of tubes., An
occasional cleaning of the gear teeth in the gear train is recommended to
prevent a heavy accumulation of dust which may cause calibration error
and improper operation of the gears., This may be done with a small stiff
bristle brush, turning the controls to obtain access to the different

portions cof the gears. No grease or oil should be used on the gears.

Operation and maintenance of the receiver will be greatly facilitated if
the contents of this instruction book are thoroughly digested.

Some sectionalizing of faults is pessible, 1f the fault is not existant

on all of the frequency bands. Non-operation of the three lower frequency
bands, with normal operation on the three higher frequeney bands, indicates
that the fault is associated with the circuits of tube V7. If only the
three higher frequency bands are affected, the fault is associated with the
circuits of V6 or v8. If only one single band is affected, refer to HF
OSCILIATOR AND RF COTI ASSEMBLIES in this section.

Visual evidence of trouble is usually a burned or darkened resistor, which
if found is likely caused by excessive current due to a short circuited




capacitor or tube element at the load side of the resistor. In such a
case, both the capacitor or tube and the resistor should be replaced as
indicated. Refer to Figures 8 to 12 and Table 5 for location and wvalues
of components. If the checks on tubes, fuses and visual inspection fail
to disclose the fault, the tube socket voltages and resistances should be
measured and checked against the values given in Tables 1 and 2, Any
appreciable departure beyond a normal variation of approximately 15 per-
cent from the wvalues in these tables will generally indicate the compon-
ent or circuit at fault. If the foregoing does not reveal the fault, then
a stage by stage check of amplification should he made as shown in Table 4.
Any great difference from the values of input shown in the table will in-
dicate the stage at fault. If a tuned circuit component, such as an IF
transformer, RF or HF oscillator coil assembly, is found defective and re-
placed only the replaced unit need be realigned. Follow the alignment
procedure in Section VI, for the unit involved.

The IF Transformers, Crystal Filter, Beat Freguency Oscillator and the
3.5 mHz Crystal Controlied Oscillator assemblies are each mounted on the
chassis independently of their respective shields. The shield can assem-
blies are easily removed for inspection of these units, without disturb-
ing the soldered connections. In replacing these shields, make sure that
the grounding springs are in place on the inductance adjuster screws be-
fore the shield is installed.

VACUUM TUBES ~ Weak or defective vacuum tubes are the most common cazuse of
decrease in sensitivity, faulty performance or failure of operation in a
receiver. In case of such faults, first remove the tubes and check them
in a tube tester of reliable design, If a tube tester is not available,
substitution of a new tube for each tube type and position should be tried,.
See Figures 1 and 2. Such substitution is best made, one tube at a time
in order that the faulty tube may be detected by the improvement or re-
storation of performance by the new tube.

LOCATING FAULTS - If the dial lamps deo not light when the power switch is
turned on, check for a blown line fuse (Fl),and replace it at the rear of
the receiver from the spare fuses. BAn open circuit in the line cord or
plug may be checked by plugging a lamp first in the power source recept-
acle and then in the ac receptacle on the rear of the receiver, If the
dial lamps light but there is no sound at all in the headphones or speaker,
check for a blown minus B fuse (F2),and if blown, replace it with a spare
fuse., IN REPLACING FUSES, MAKE SURE THAT ONLY A 1.6 MDL IS INSERTED

IN THE LINE FUSE HOIDER AND THAT ONLY & 3/8 AMPERE FUSE IS INSERTED IN THE
MINUS B FUSE HQLDER., Should neither fuse be blown, nor replacement of the
fuses restore operation, the receiver should be removed from its cabinet
or rack and inspected for visual signs of trouble. The table model recei-
ver is held in the cabinet by twe screws through the cabinet bottom and by
the four screws through the slotted holes at each side of the front panel.
The rack model receiver is provided with bottom and top cover plates which
should be removed for purposes of inspection and repair.
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IF TRANSFORMERS - If a fault is traced to one cof the variable coupled IF
Transformers, T4 or T5, check whether the fault exists on all positions

of the selectivity switch 35, or only on one position of this switch. TIf
the faulty operation occurs on only one switch position, check for contin-
uity of the coupling coil associated with that position, check for imperfect

‘soldered connections at the coil and switch terminals and check the switch

contact invelved. If faulty operation localized at one transformer exists
on all positicns of the selectivity switch, make the continuity check on
the plate coils, on the main grid coil and on the wiring associated with
these coils. Transformers T4 and T5 and Crystal Filter T3 have additional
inner shield assemblies that are held in place by the tension nuts on the
adjusting screws. To remove these shields, hold the adjusting screws with
a screw driver to prevent turning the screws and losing the alignment ad-
justment and loosen the tension nuts, using another small screw driver en-
gaging one of the slots., When replacing these shields and tension nuts,
employ the same method and tighten the tension nuts just encugh to prevent
the adjusting screws from working loose.

BEAT FREQUENCY OSCILLATOR - To remove the beat frequency coscillator T, 1if
the receiver is equipped with the Crystal Frecuency Control Unit T34, it
will be necessary to set the crystal selector switch S2, on its number 3
position and loosen the four set screws in the rigid shaft coupling and
the two set screws in the disc on the selector switch shaft, Slide the
switch sghaft forward through the coupling and disc. It may be necessary
to remcve burrs, caused by the set screws, from the switch shaft in order
to slide the shaft through the disc. Now locsen the four set screws of
the flexible coupling on the BFO shafts and slide the coupling forward on
the BFO drive shaft in the front panel, Remove the BFO shaft bearing
bracket by taking out the two screws holding it to the chassis. Unsolder
the leads from the six terminals of the BFQO unit at the underside of the
chassis, BEING CAREFUL TO NOT OVERHFAT THE WIRE OF THE SHIELDED CABLE
SINCE THIS WIRE IS INSULATED WITH POLYSTYRENE AND IS EASILY DAMAGED BY
HEAT. Note that if this cable wire is grounded to its shield, there will
be no beat frequency voltage input to the buffer tube V12 even though the
beat oscillator is functioning properly. Therefore, with the shielded
lead disconnected from thé lug of the BFO unit, check with a continuity
or ohmeter the connection of this wire to the buffer tube V12 and its
freedom from the chassis. Carefully observe the wiring of the BFO unit
for correct replacement. See T6 on Figure 13. Now remove the two screws
holding the BFO shield can to the chassis and the two screws at the under-
side of the chassis and remove the BFO unit. When replacing the unit,
follow the reverse procedure. Before tightening the two screws holding
the unit to the chassis and the two screws holding the shaft bearing
bracket, adjust the unit and shaft bracket to obtain alignment of the two
shafts at the coupling. Make sure that the shield grounding spring is

in place, with the bow of the spring downward against the tension nut,
before replacing the shield can assembly.

ADJUSTMENT OF BFO - With the AVC-MAN switch on AVC, and the SELECTIVITY
control on the .2 kHz positicn, tune in an unmodulated signal for maximum




tuning meter reading, Set the USB-LSB-CW-MOD switch to CW and with the
BEAT QSC dial at 0, adjust the top screw of the BFO unit for zero beat.
Turnh the BEAT 0SC dial to each 3 kHz position and check the ocutput beat
frequency against a known audio freguency scurce such as a good audio
oscillator. i1f the beat freguencies obtained at each 3 kHz position is
not within the range between 3 and 3.3 kHz, loosen the set screws of the
BFO shaft coupling and turn the shaft of the BFO with respect to the drive
shaft and repeat the above, resetting the 0 adjustment by the top screw

of the BFO unit esach time until the above range is realized, One set screw
ghould be used just tightly enough to allow the drive shaft to operate the
BFO shaft until the range is correct and then tighten both screws.

CRYSTAL SWITCH ADJUSTMENT - If the mechanical drive of the crystal control
switch has been disturbed, it should be adjusted as follows: Carefully
slide the switch shaft through the disc and into the rigid coupling and
being careful not to turn the switch, tighten the four set screws in the
rigid coupling, with the knob indicator on the number 3 position as origi-
nally set under RBEAT FREQUENCY OSCILLATOR. Now set the crystal switch on
the number 1 position and holding the dise in a counter-clockwise direction,
sc that the end of the slot in the disc is against the drive pin, lightly
fasten the set screws of the disc. When this disc is properly adjusted on
the shaft, with the switch in the number 1 position, the connecting bar
between the two discs should not be under tension and should exhibit a
slight zmount of play when tried with the thumb and forefinger. When sc
adjusted, tighten the set screws.

CRYSTAI, CONTROL UNIT - If it has been determined that the Crystal Contrel
Unit is defective, it will be necessary to remove the unit for repair or
replacement, Refer to Figures 11 and 12 and unsolder the lead of capacitor
C60 from switch 83 on the gear plate. Unsclder the black, black-white,
Llue-red and red-white leads of the crystal control unit from terminal
strip ELl3 underneath the chassis and unsclder the red lead of the unit from
filter capacitor €Cl61. Remove the XTALS switch shaft, as described under
BEAT FREQUENCY QOSCILLATOR, Loosen set screws and remove the A FREQ conkrol
knob. Remcve the nut and lockwasher at the top of the bracket post adjacent
to the power transformer and remove the bracket over the filter chokes.

The front end of this bracket is slotted and engages a groove in a mount-
ing post of the crystal control unit. Remove the fcur screws that secure
the filter assembly panel to the mounting posts at each corner of this
panel and move the filter assemnbly sufficiently to permit removal of the
four screws holding the crystal control unit to the chassis. When these
screws are removed, the unit may be taken from the receiver, In removing
the unit and in subsequently handling it, be careful to avoid any strain

on the A FREQ shaflk, or the A FREQ capacitor may be damaged. Remove

the four screws holding each of three sides of the cover and spring the

two top ends of the cover enough to make the flanges clear the top of the
box. Hold these flanges apart to prevent their edges from damaging the

rf chokes in the unit while sliding the cover off the crystal unit box.
When the unit is to be replaced follow the reverse of the above procedure.
Follow the procedure under CRYSTAL SWITCH ADJUSTMENT to properly reinstall
the switch mechanism.

19




—

HF OSCILLATOR AND RF COIL ASSEMBLIES - If faulty operation cccurs in only
cne frequency band of the receiver, the trouble should be found in one cof
the four coil assemblies for that band in the tuning unit turret, For
example: Colil assemblies Ti3, 19, 25 and 31 should be examined if band
7.4 to 14.8 mHz cnly, does not perform normally. To remove these coil
assemblies stand the receiver on its right or left side and remove the
bottom cover plate from the tuning unit, Turn the band change control to
pPlace the band in guestion in its normal operating position and then turn
the band change control two and one-half revolutions counter-clockwise.
This will place the band ¢oil assemblies parallel and at the bottom of
the tuning unit. Now remove the two springs holding one coil assembly in
the turret and carefully remove it by sliding it towards you and off the
tongues of the shields. It is best to remove only one coil assembly at

a time and inspect it for defects or substitute a replacement assembly if
available. CAUTION: MAKE SURE THAT THE COIL BASE IF FIRMLY SEATED AND
SECURED BY ITE RETAINING SPRINGS BEFORE GOINC TO THE NEXT ASSEMBLY OR
TURNING THE BAND CHANGE CONTROL, FAILURE TO PO THIS MAY DAMAGE THE SWITCH
SPRING CONTACTS BEYOND REPAIR. Repeat this procedure until the faulty
assembly is found, In checking these assemblies, first check for contin-
uity of the coils, particularly the small primary coils as in the RF Input
assemblies, where they are liable to damage if the receiver is operated
in the presence of very strong transmitter signals. 1In replacing these
coil assemblies be careful that the end of the assembly nearest the coil
is toward the front of the receiver.

MTXER PLATE COIL ASSEMBLY - Trouble in the Mixer Plate Coil Assémbiy TI1,
is indicated if the input required at pin 7 of V5 is found to be greatly
different than the values shown in Table 4, and the gain from pin 7 of
V6 is normal. To cbtain access to the components of the mixer plate coil
assemblies it is necessary to remove the crystal control unit and the
filter assembly as described under CRYSTAL CONTROL UNIT, The cover plate
and shield of T1 may then be removed for replacement of a defective com-
ponent. If the entire assembly is to be replaced, it will be necessary
to unsolider all of the leads at both the bottom and top terminal boards
of the unit, Refer to Figure 11 for components and wiring of T1.

RF TUBL PLATFORM -~ If the receiver fails to perform normally on any of

the six freguency bands and the previous tests indicate that performance
of the IF and zudio frequency amplifiers is normal, includirg the gain
check in accordance with Table 4 for the input to pin 7 of V5, the fault

is indicated to be in the RF Tube Platform or in the main tuning capacitor.
Before removing the RF Tube Platform, it is advisable to remove the top
shield cover and inspect the main tuning capacitor connections. Refer to
Figures 7 and 11, Observe that the tuning capacitor is operating properly
when the tuning control is rotated, Using a miniature tube adapter, see
Section VI alignment, apply a modulated rf test signal successively to

pin 1 of vl and V2 and to pin 7 of V5. For each of these positions of

the adapter and signal, tune through the proper dial setting for the signal
frequency used. Gain of the order of 5 or 6 should be indicated for each
stage and loss of signal will indicate the section to be investigated for
the fauilt. ©No signal output, when the input s¥gnal is applied to pin 7 of
V5, will indicate trouble in the HF oscillator section of the unit. With




the covers removed from the tuning capacitor and Tl, refer to Figure 11
and unsclder the blué, white-bklack, red-white, red-green, yellow-black
and blue-red leads that come from the tube platform at the top of Tl.
Unsclder the leads from the tuning capacitor rotors, stators and ground
straps at each section, Unsolder the lead from the tube platform at S3.
Turn the Band Change control one-half turn from any band position in
order to have the band switch contacts disengaged and leave the kand
switch in this position until the RF tube platform is replaced, otherwise
irreparable damage to the switch contacts will occur., Remove the four
screws at the corners ¢f the top of the platform and the four screws at
the side flange and carefully remove the platform. 1In handling be care-
ful to prevent damage to the switch contacts of this assembly. When the
unit is ready to be replaced, follow the reverse of the above procedure.

MAIN TUNING CAPACITOR ~ If it is necessary to replace the main tuning
capacitor, the procedure is as follows: Remove the top cover and unsolder
the leads of the capacitor as described under RF TUBE PLATFORM. Bring
the capacitor to full mesh by means of the tuning control. Carefully
remove the spring and drive link at the front -of the capacitor. Remove
the single screw that secures the capacitor frame front plate to the gear
plate, looping a piece of small wire around the spacing washer between
the capacitor and gear plate. The front capacitor plate is located and
held in position by two dowel pins ahd will not move when the front screw
is teken out. Now hold the capacitor by its frame with one hand and re-
move the rear supporting screw and spacer. The capacitor may now be
moved to the rear, to disengage the dowel pins, and lifted from the
receiver. Follow the above procedure in reverse when replacing the capa-
citor.

PRODUCT DETECTOR ASSEMBLY - Failure to receive sideband signals, when MOD
signals are received satisfactorily, indicates trouble in the product
detector assembly. The product detector assembly is located under the
power transformer. The product detector can be reached by removing the
cover on the bottom of the cabinet. When only one sideband is received,
ctheck the carrier oscillator. If neither CW nor sidebands are received,
check V200, the product detector tube.
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vVolt-Ohmmeter,

TUBE SOCKET VOLTAGES—TABLE 1

Line voltage 117, no signal input.

Voltage to chassis.
except those indicated by asterisk were made with
Measurements Corp. Model 62 VTVM.

Measurements made with Weston Model 663

The 500 volt scale was used for
all voltages above 10 volts and the 10 volt scale for voltages

below 10 wvolts.
control at minimum and USB-LSB-CW-MOD switch on "CW® AVC tap normal.

Audio Gain

SOCKET FIN NUMBERS

TURE 1 2 3 4 5 [ 7 g8 9 MODE CF OPERATION
V-1 *-1 - %*6,3ac - 200 85 - - - RFF Gain max.
v-1 *-4] - *6,3ac - 260 245 - - - RF Gain min.

: y=2 *-] - *6.3ac ~ 210 95 - - - RF Gain max.

3 v-2 | *-41 -~ *6,3ac — 260 245 - - - RF Gain min.
v-3 | - - - - - 0 *6.3ac 265 - RF Gain max.-VFO operation
V=3 - - - - - 150 *6.32ac 265 - RF Gain max.-Crystal Freg. Control
V=3 - - - - - ¢ *6,3ac 290 - RP Gain min.-VFO operaticn
V-3 - - - - - 150 *6.3ac 290 ~ RF Gain min.~-Crystal Freq. Control
V-4 130 - *6,.3ac - 130 - - - - RF Gain max. or min.
V-5 -~ 1.2 *6.3ac - 140 110 - - - RF Gain max, or min.
V-6 - *5,3ac - 225 - w1 - - RF Gain max.-Freqs. below 7.4mc
V-6 1 - - * 3ac - 260 -  ¥-55 - = RF Gain min.-Freqs. below 7.4nc
V=6 - - *6.3ac - 225 80 *-1 - - RF Gain max.-Freqs..above 7.4nmc
V-6 - - *G,3ac - 260 75 *=55 - - RF Gain min.-Fregs. abecve 7.4nc
V=7 k=l - *G,3ac - 215 125 3.4 - - RF Gain max.-Fregs. below 7.4mg
y-7 *m 54 - *6.3ac - 265 245 WA - - RF Gain min.~Fregs. bhelow 7.4mc
V-7 *-1 - *6.3ac - 215 0 0 - - RF Gain max,-Fregs. above 7.4mc
V-7 *-54 - #6,3ac - 265 o] o] - - RF Gain min.-Freqs. above 7.4mc
V-8 [y - *¥6,3ac - 0 - - - - Frequencies helow 7,4mg
V-8 30 - *6,3ac - o - - - - Frequencies above 7.4me
v-9 *=1 - *6.3ac - 205 90 - - - RF Gain max.

. V-9 *-54 - ¥6.3ac - 260 150 - - - RF Gain min.
v-10 | *-1 - *5.3ac - 205 S0 - - - RF Gain max.
v-10 | *~54 - *6.3ac ~ 260 150 - - - RF Gain min,
v-11 | *-7.8 - *6_3ac - 210 140 - - - RF Gain max.

; V=11 | *-7.8 - *6.3ac - 235 140 - - - RF Gain min. :

’ v-12 | - - *6.3ac - 210 40 - - - RF Gain max.-BF0O Injection max.
v-12 | - - *5.3ac - 240 45 - - - RF Gain min.-BFO Injecticn max.
V-13 25 - *6.3ac - 25 - -~ - - RI" Gain max. or min.
V=14 | — - *G,3ac - *22 - - - - RF Gain max. Or min.
v=15{ - - %6 .3ac - - - - - - RF Gain max. ©or min,
v-16 50 - 1.5 - - 210 - 6.4 *6.3ac RF Gain max.
V-16 57 - 1.6 - - 240 - 7.4 *6.3ac RF Gain min.
v=1l7 | - - 260 228 - - *6,3ac 12 - RF Gain max.
v—-17| - - 280 265 - - *6,.3ac 13 -~ RF Gain nmin.
v-18 150 - - - 150 - - - - RF Gain max. or min.
v-19 | - ico - - - - - 300 - RF Gain max.-*5 V ac Pin 2 to Pin 8
v-19 | - 320 - - - - - 320 - RF Gain min.-#*5 V ac Pin 2 to Pin 8
v-20| - *-96 *%6.3ac - - - #=0f - - RF Gain max.
V=20 | - *-97 *6,3ac - - - *=Q7 - - RF Gain min.
V-200] 150 43 0.25 6.3 6,3ac 150 o] 0.25 0 RF Gain max.
v-201] 180 0 8.0 £93 6.3ac 85 -15 8.0 0 RF Gain max.

ac




TUBE SOCKET TERMINAL RESISTANCE—TABLE 2 -

Resistance to chassis. Measurements made with Weston Model 663
volt-Ohmmeter.
Tube removed from socket under measurement. Audio Gain Control
at maximum, RF Gain Control at minimum. Limiter Switch "COFF",
USB-LSB-CW-MOD Switch on "CW", AVC-MAN Switch on "AVC", AVC tap normal.

SOCKET

PIN NO. 1 2 3 4 5 6 7 8 9 MODE OF OPERATION

TURE

SOCKET

V-1 l.8vm 0O - 0 16.7K SO0K [¢] - -

V-2 1.8 0 - o) 16.7K 50K (8] - -

V-3 0 - c 47K 0 17.5k - 15,6K = Crystal Freg. control ps. 1-6

v—4 inf. 1Inf. - g Inf. 47K 0 - - Crystal Freg. control ps. 1-6

V=4 19K Inf. - 0 Inf. 47K 0 - - VF0O Operation

v=5 417K 150 - 0 19K 22K 26K - - PFreg. Band 1.35-3.43mc

V=6 22K 0 - 0 17.4K Inf. 1.1M - - Freq. Bands below 7.4mc %
V-6 22K 0 - s} 17.4K 37;4K 1.1M =~ - Freg. Bands above 7.4ng i
V=7 980K 0 - 0 17.4K Inf. 390 - - Preq. Bands above 7.4mc 5
V=7 980K 0 - 0  17.4K 48K 390 - - Freg. Bands below 7.4mc |
V-8 - - - 0 Inf. 22K 0 - - FPreq. Bands bkelow 7.4mc i
V-8 - - - 0 117K 22K 0 - - PFreq. Bands above 7.4mc

V-9 1.1 0O - 0 17.5K 9.3K 0 - -

V=10 1.1M © - 0 17.5K 9.5K 0 - - i
v-1il 93K [¢] - o} 17.5K 19K 4] - - l
V=12 1.5 0 - 0 17.5K 115K *® - - *) to 1K (BFO Injection centrol)

v-13 - - - 0 162K 100K Q - -

v-14 0 B8l6K - 0 15.6K 0O 196K - -

v-15 69K Inf. - 0 Inf. 0 196K - -

v—-16 125K 500K 1K 0 0 17.,4R 470K 680 -

V=17 0 0 15.6K 15.2K 470K Inf. - 360 - [

v=18 118K = - - 20K - 0 - -

v-19 - 15.8k O 42 - 40 - 15.8K ~

V=20 49K 65K - 0 49K 0 65K - -

v-200 18K 100K 1K 0 ] TOK 100K 1K 0 |
V=201 18K 1lmeg. Inf. 0 0 18K Imeg. Inf. 0 |
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ALIGNMENT

The zlignment of a modern communications Receiver requires precision
instruments and a thorough knowledge of the circuits invelved. Because
this receiver is a double super-heterodyne, the aligmnment procedure is
even more involved than is usual.

Under normal service the receiver will stay in alignment for extremely
long periods of time, consequently realignment should not be attempted
unless all other possible causes of a particular trouble have bheen
eliminated. When it has bheen determined that any realignment should be
attempted, a great deal of caution should be exercised in making the
adjustments, as any reguired readjustment should not entail more than

a slight angular motion of the adjusting screw.

; ALIGNMENT OF THE IF STAGES

The low frequency IF should be aligned first. The recommended method
for aligning the low frequency IF involves the use cof a sweep frequency
signal generator and an oscilloscope. Since these instruments are not
available at the average service station the alternate method using an E
amplitude modulated signal generator and an output meter will be des-
cribed first. The additional information regquired for the visual align-
ment method will be covered in a later paragraph,

The signal generator should be coupled Lo the grid of the mixer tube V5
through a capacitance of approximately .0l mfd. A miniature tube adapter
will ke reguired to make the mixer grid connection available. A suitable
adapter, A/N No. CV-49519, is availabkle as Part No, 977 from Alden Manu-
facturing Co., 117 N. Main Street, Brockton, Mass. An output meter should
be connected across the output terminals of the receiver or the speaker

voice coil. The receiver controls should now be set as follows: E
CONTROL POSITION
Selectivity - See text
Send-Receive - Receive
USB~LSB-CW-MOD - Mod
. Phasing - Arow
. AVC-Man - Man
| Audio Gain - Set for approx. 20 volts
1 R¥ Gain - See text
; Band Switch - 1.35-3.45 miz
? Dial - 2.5 nHz
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the selectivity switch to the 2 kHz position and advance the RF Gain
“control to maximum. Set the signal generator frequency to 455 kHz and
adjust its output until some deflection is noted on the ocutput meter,
‘Refer to figure 3 for the location of the various alignment adjustments.
Adjust L42, 141, 1L39, 138, L36 and L32 for maximum output, reducing the
signal generator output and the RF Gain control as required to prevent
overload or excessive output. Now turn the selectivity switch to the
narrowest position, .2 kHz and adjust the signal generator frequency for
the maximum output, This establishes the correct signal frequency by the
455 kHz crystal for the IF amplifier and the freguency of the signal
generator should not be disturbed for the remainder of the low fregquency
IF alignment, unless it should be to recheck this esteblishment cf crystal
frequency to make sure that the signhal cenerator frequency has not drifted
during the alignment. The selectivity switch is now turned to the 3 kHz
position and L42, L41, L39, L38, L36 and L32 are again adjusted for maxi-
mum ocutput, Now turn the selectivity switch to the 1.3 kHz position and
adjust L37 for maximum cutput. Before changing this set-up the BF0O should
be turned on by rotating the USB-LSB-CW-MCD switch to CW and checked for
zero beat with the BFO knob dial at its zero reading. If necessary L44
ghould be adjusted for zerec output. This check and adjustment of the BFO
should be done with the signal generator carrier unmodulated.

i
" The signal generator should be modulated 30 percent at 400 hertz. Turn i
|
|

The procedure for the visual methed of aligning the low frequency IF should
be the same as the above except that the adjustments are made for both
maximum amplitude and coincidence of the oscilloscope images. The oscillo-
scope vertical input should be connected across the diode detector load
resistance, from the junction of R64 and R65 to chassis.

The high fregquency IF should be aligned next. Set the band switch to the
7.4-14.8 mHz band. The selectivity switch should ke in the 3 kHz position.
Adjust the signal generator frequency to 3.955 mHz and adjust 131, L33 and
L34 for maximum output.

The 3.5 mHz crystal used in the second conversion oscillator circuit is
held to a wvery close frequency tclerance and may be used zs a frequency
standard at multiples of 3.5 mHz from 10.5 mHz upwards. In order to do
this, in view of the complete shielding against radiation from this
oscillater, it will be necessary to temporarily connect a two feot length
of insulated wire to the antenna terminal and dress the free end of this
lead around the tube shield on the 3.5 mHz oscillator tube V8. This test
lead should, of course, be removed except while in use as a freguency
standard, '
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ALIGNMENT OF THE RF AMPLIFIER & HF OSCILLATOR

To adequately align the RF amplifier and HF Oscillator an
accurately calibrated signal generator and an output meter are
required. The frequencies required are shown in Table 3. The
location of the adjustments is shown in Figure 2. The use of
Table 3 and Figure 2 should be made in following this part of
the alignment which will now be described for one frequency
band. The same procedure should then be followed for the other
frequency bands.

Tc align the .54 - 1.35 MHz band the signal generator is
coupled to the antenna input terminal through a 100 ohm carbon
resistor. The generator should be modulated 30% at 400 cycles
and the output meter connected across the receiver output ter-
minals. The receiver controls should be set as follows:

CONTROL POSITION
Selectivity 3 kH=z
Send-Receive Receive
USB-LSB-CW-MOD MOD
AVC-Man See Text
Audic Gain Set for approx. 20 volts
RF Gain See Text
Band Switch Set for band to be aligned
Limiter Off

Set the receiver and signal generator dials to .56 MHz. The

RF Gain control should be set at maximum and the AVC-Man switch

set on AVC., The HF Osc. L adjustment shown in Figure 2, should

now be set for maximum output. Then the Ant., lst. RF and 2nd.

RF L adjustments should be set for maximum output. The receiver

and signal generator dials are now set to 1.3 MHz and the C adiust-

ments, shown in Figure 2, should be adjusted for maximum output
in the same order, beginning with the Osc. C adjustment and then
making the C adjustments for the Ant.,, lst. RF and 2nd. RF. This
procedure should be carefully repeated until no increase in out-
put can be realized., The AVC-Man switch should then be set to
Man and the signal generator should be set for approximately 3
micro-volts., The L and ¢ zadjustments should now be checked for
maximum ocutput, adjusting the RF Gain control as found necessary
te maintain the cutput at approximately 20 volts.

Following the frequencies, shown in Table 3, align the remain-

ing bands using the same procedure as above.



TABLE No. 3

! . RF AND HF OSCILLATOR ALIGNMENT FREQUENCIES AND ADJUSTMENT DESIGNATIONS
FREQ. BAND .54 — 1.35]1.35%5 - 3.45] 3.45 - 7.417.4 - 14.8]114.8 - 29.7 |29.7 - 54.0
IN MH=
RF & HF 0OS5C. .56 1.4 3.75 7.5 15.0 30.0

ADJUST L AT.

B RF & HF 0SC. 1.3 3.4 7.15 4.5 29.0 52.0
b ADJUST C AT.

TABLE No. 4

APPROXIMATE SIGNAL INPUT AT IF & AF STAGES FOR 20 VOLTS OUTPUT

Output measured across a 600 chm resistive load at output terminals '
of receiver. RF signals modulated 30% at 400 Hz. Signals applied to
tube grids through a .0l mfd capacitor. Selectivity switch at 3 kHz AVC-
MAN switch on MAN. CW-MOD switch on MOD, RF Gain and Aundio Gain at max.

BAND SWI'TCH FREQUENCY INFUT TO APPROX. INPUT
Any Audio 400 Hertz Pin 5, v17 5.% volts |
Any Audio 400 Hertz Pin 2, V16B .5 volts |
11.35 - 3.45 MH=z Mod RF 455 kHz Pin 1, V1l .6 volts |
'1.35 - 3.45 MHz Mod RF 455 kEz Pin 1, V10 15000 microvolts |
1.35 = 3.45 MH= Mod RF 455 kHz Pin 1, vo 300 microvolts
1.35 - 3.45 MH= Med RF 455 XkHz Pin 1, V7 75 microvolts
1.35 ~ 3.45 MH=z Mod RF 455 kHz Pin 7, V5 90 microvolts
7.40 - 14.8 ME=z Mod RF 3.955 Mi= oin 7, V5 70 microvelts
T.40 - 14.8 Mz Mod RF 3.955 MHz Pin 7, V6 . 100 microvelts

il ABRNLAGE . < $Eis
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VIl
CONVERSION OF TABLE
MODEL RECEIVER FOR RACK MOUNTING

The 5P-600-JX-21A Receiver is designed for either 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 bottom plate and
a top cover plate assembly to prevent dirt or loose hardware from falling
into the gear train of the recsiver.

A cover plate kit is provided, on separate order, for conversion to rack
mounting where table models have been ordered and where the covers are
desired, The kit number, 9012-12-00001, should ke specified when order-
ing for this conversion.

The following instructions should be followed when installing the cover
kit: To install the becttom cover plate, remove the two rear corner nut
plate brackets by removing the three screws at the lower rear ends of

the large side mounting brackets and replace these two nut plate brackets
with the two slightly shorter ones from the kit, using the same screws.
Install the short angle bracket, from the kit, using the 6-32 x 1/4 long
sems screw, supplied with the kit, in existing hole nearest the mid bot-
tom of the chassis. The bottom cover plate is now installed using the
five 10-32 screws from the kit and the two 10-32 screws that previously
held the bottom of the receiver to the cabinet. To install the top

cover plate assembly, place the cover with the angles facing downward
toward the chassis and with pressure applied at the rear of the plate,

to slightly compress the rubber channel against the rear of the front
panel, secure the assembly in place with the four 6-32 screws from the
kit, engaging them in the tapped holes in the brackets through the clear-
ance holes in the side mounting brackets.




TABLE No. 5
PARTS LIST

1TEM HAMMARLUND DESCRIPTION ITEM HAMMARLUND DESCRIPTION
PART NO. PART NO.
_’: .

ClA - 9434-00-10003 Capacitor, variable, 8 sec. Cclo2

to H to 104 | 1509-01-01001 Capacitor, .0l mfEd

cJ3 1509-01-01001 Capacitor, .01 mfd cl05 1509=-01-01001 Capacitor, .0l mfd

CS 1505-01-01001 Capacitor, .0l mfd ClOs 1509-01-01001 Capacitor, .0l mfd

ch 1519-02-02501 Capacitor, 20 pf Cl07 1519-02-02506 Capacitor, 220 pf

C8 1519-02-07501 Capacitor, 2400 pf Cl08 &

c9 1519-02-02502 Capacitor, 33 pf Cl09 1309-01-01001 Capacitor, .0l mfd

Cll 1519-02-D7545 Capacitor, 1500 pf cllOo 1519=02-02505 Capacitor, 100 pf

Cclad 1505-02-02006 Capacitor, 7 pf il 9411-77-606001 Capacitor, variable

cla 1519-02-07502 Capacitor, 1000 pf cl12 &

Cd? 1509=-02-02005 Capacitor, 15 pf Cll3 1519-02-02505 Capacitor, 100 pf

cCl7 1519-02~-07505 Capaciteor, 1500 pf clléd 1519-02-02507 Capacitor, 270 pf

cl8 1519-02-02505 Capacitor, 100 pf Cise &

Ci19 to Cllé 1509-01-01001 Capacitor, .01l mfd

C24 1509-01-01001 Capaciter, .01 mfd Cll7 1519-02-02506 Capaciteor, 220 pf

C23 1519-02-02505 Capacitor, 100 pf clle 1509-01-01001 Capacitor, .01 mfd

Cc27 1509-01-01001 Capacitor, .01 mfd cCli1%9 1519-02-02508 Capacitor, 300 pf

C29 1509-01-01001 Capacitor, .01l mfd Cl20 1519-02-07504 Capacitor, 1300 pf

C30 1519-02-02501 Capacitor, 20 pf Cl2l &

c32 151%-02-07501 Capacitor, 2400 pf cl22 1509-01-01001 Capacitor, .0l mfd

cii 1519-02-02502 Capacitor, 33 pf cil23 | 1509-01-01001 Capacitor, .01 mfd

23S 1519-D2-07505 Capacitor, 1500 pf cl24 1519-02-02306 Capacitor, 220 pf

C3/ 1519-02-02505 Capacitor, 100 pf cl25 1519-02-02508 Capacitor, 3100 pf

C39 1519-02-02504 Capacitor, 51 pf Cl26 1519-02-07504 Capacitor, 1300 pf

C40 to c127 1509-01-01001 Capacitor, .0l mfd

c44 1509~01-01001 Capacitor, .0l mfd Cl28 1515-01-01004 Capacitor, 10 mfd, 100V
c4a7 1509-01-01001 Capacitor, .01l mfd cl2e 1523-02-03000 Capacitor, .05 mfd

C4a9 1509-01-01001 Capacitor, .01 mfd C130 1519=-03-00004 Capacitor, 27 pf

CS0 1519-02-02501 Capacitor, 20 pf cl3l 1519-02-08200 Capaciter, 430 pf

C52 1519=02=-07501L Capacitor, 2400 pf cl32 1519-02-07501 Capacitor, 2400 pf

C53 1519-02-02502 Capaciter, 33 pf Cl33 15129=-02-08200 Capacitor, 430 pf

C55 1519-02-07505 Capaciter, 1500 pf Cl34 1519-02-02504 Capacitor, 51 pf

c37 15319-02~-02505 Capacitor, 100 pf Cl3% 1509-01-01001 Capacitor, .01 mfd

C59 1519-02-02504 Capacitor, 51 pf £136 1509-01-01001 Capacitor, .0l mfd

Ce0 1519-03-00003 Capacitor, 12 pf Cl38 &

c6l 1509-01-01001 Capacitor, .01 mfa Cl39 1519-03-000Q02 Capacitor, 51 pf

Ce2 1519=02=07500 Capacitor, 2200 pf Cl1l40 1519-02-08200 Capacitor, 430 pf

C63 1519-02-02503 Capacitor, 39 pf Ccl4l &

coed 1509-01-01001 Capacitor, .01 mfd Cl42 1519=03-00200 Capacitor, 100 pf

Ce&5 9411-72-60109 Capacitor, variable Cl43 1519-02-02003 Capacitor, 3100 pf

Ce6 1509~01-01001 Capacitor, .01 mfd Cl44 1523-02~03001 Capacitor, .05 mfd

cG7 1519-02-02517 Capacitor, 85 pf 145 1509-02-02005 Capacitor, 15 pf

Cce8 1509=-01-010Q01 Capacitor, .0l mfd Cl4e 1509~01-01001 Capacitor, .01 mfd

C69 1319-04-025086 Capacitor, 220 pf Cl47 1519-02-02003 Capacitor, 5100 pf

C70 to Cl48 1509-01-01001 Capacitor, .01 mfd

C74 1509=-01-01001 Capacitor, .01l mfd Clag 1519-02-02003 Capacitor, 5100 pf

Crd 1519-02-02505 Capacitor, 100 pf Cl50 1519-02-08000 Capacitar, 2500 pf, 800V
C77? 1519-02-07506 Capaciteor, 3300 pf Cl151 1515-01-01004 Capacitor, 10 mfd, 100V
c78 1519-02-02520 Capacitor, 404 pf Cl52 1519-01-07508 Capacitcor, .01 mfd, 500V
Cc79 1519-03-0G001 Capacitar, 5 pf G153 to

C 80 1519-03-0G001 Capacitor, 5 pf Cl55 1509-01-01001 Capacitor, .01 mfd

c82 1519-02-08202 Capacitor, 8l0 pf Cl56 &

CB3 - 1519-02~02500 Capacitor, 10 pf [ C157 1509-01-01001 Capacitor, .01 mfd

cas 1519-02-Q07503 Capacitor, 1200 pf L C158 to

ca’j 1519-02-02515 Capacitor, 120 pf 160 1515-01-01004 Capacitor, 10 mfd, 100V
Ccas 1519-03-00003 Capacitor, 12 pf Ccl61 1517-03=-00001 Capacitor, 3 x 20 mfd,
ca9 1519-02-02519 Capacitor, 190 pf L A.B,C, 450V, H5 Can, Elect.
C9l - 1519-02-02505 Capacitor, 100 pf C162 1509-01-01001 Capacitor, .01 mfd

C92 1519-03-00002 Capacitor, 51 pf €163 1515-03-00001 Capacitor, .25 mfd, €600V
1C93 + 1519-02-02518 Capacitor, 379 pf €164 1519-~02~08200 Capacitor, 430 pf
1C95 1519-02-02504 Capacitor, 51 pf Cl165 &

C96 1519-02=-08201 Capacitor, 610 pf Cl66 1505-01-01001 Capacitor, .01 mfd

Cca7 1519-02-02516 Capacitor, 65 pf Cl67 1509-01-01001 Capacitor, .01 mfad

CS8 1509-01-01001 Capacitox, .0l mfd Cl68 & |

C99 1519-02-02504 Capacitor, 51 pf cle9 1519-01-07508 Capacitor, .01 mfd, 500V
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PARTS LIST {Continued)

ITEM HAMMARLUND DESCRIPTION ITEM HAMMARLUND DESCRIPTION
PART NG, PART NO.
- —
Cc1l87 1523=02-03000 Capacitor, ,05 mfad L51 5627-04-00001 1st Filter choke, E.5 Ry,
c200 1519-02-00063 Capacitor, 39 pf 170 .~ de
C201 1523=02=03003 Capacitor, ,22 mfd L52 5626-04-00001 2né Filter Choke, 20 Hy,
c202 1513-01-00025 | capacitor, 7 - 25 pf 440 o dc
C203 1519=-01-00047 Capacitor, 5 pf LA3 1803-03-00002 IF Qutput transformer
C204 1528-01-03003 Capacitor, .0l mfd, 250V
C205 1519-01-00094 Capacitor, 680 pf 1200 1802-01-00C15 Choke, 2,5 mh
C206 15319-01-00007 Capacitor, 220 pf 1L.201 1802-01-00C1l5 Choke, 2.5 mh
c207 1528-01-03C03 capacitor, .01 mfd, 250V 1202 1801=-02-00050 Choke, 10 mh
c208 1528-01-03003 Capacitor, .0l mfd, 250V
209 1519-01-000C7 Capacitor, 220 pf M1 2902-02~00017 Tuning Meter
c210 1519=-01-00094 Capacitor, 68 pf
€211 1519--01-00007 Capacitor, 220 pf Pl 6070-04-00001 power plug and cord
€212 1519-01-00007 Capacitor, 220 pf P2 2112-01-00C04 Antenna Input Plug, UG-102/U
213 1519-01-00043 Capacitor, 100 pf P3 2112-01-00003 Antenna Adapter Connector,
c2l4 1528-01-03002 Capacitor, .047 mfd, 250V UG~104,/1
c215 1515=02-01013 Capacitor, 12 mfd, 250V P4 2112-01-00001 cable Connector Plug, PL-259
216 1513-01-00025 Capacitor, 7 - 25 pf {for J2)
217 1519-01-00047 Capacitor, 5 pf
Rl 4728-02-00001 Resistor, S510K~., 1/3 Watt
E2 2887-04-00001 4 Screw Terminal, Aundic R2 4703-02-00471 Resistor, 10K., 1/2 wWatt
Output R3 4703-02-00483 Resistor, 33K., 1/2 Watt
E3 2887-04-00002 4 Screw Terminal, Diode R4 4703-01-00332 Resistor, 1000.~, 1/2 watt
and AVC RS 4703=-02-00440 Resister, 510~, 1/2 watt
E4=-5 2385-03-00004 1 soldexr Terminal strip 245 4703-01-00332 Resistor, 1000., 1/2 Watt
{(left) R7 &
E& 2885=-03-00002 1 Scldexr Terminal strip RE 4703-02-00416 Resister, 5l., 1/2 watt
{right) R9 4703-02-00408 Resistor, 24, 1/2 Watt
E7 2885-04~00003 2 Solder Terminal strip R10 &
E8 2885-03-00004 1 Solder Terminal strip R11 4703-01-00312 Resistor, 22., 1/2 wWatt
{Left) Rr12 4703-02-00471 Resistor, 10K~, 1/2 Watt
E9 to R13 4728-02-00001 Resiator, 510K., 1/3 Watt
ElZ2 2885=03-00002 1 Sclder Terminal strip Rr1l4 4703-02-00483 Resistor, 33K., 1/2 Watt
(right) R15 4703-02-00440 Resigstor, 510~, 1/2 Watt
E13 9012-03-00107 10 solder Terminal Board R16 4703-01-00332 Resister, 1000, 1/2 Watt
BEl4 2885-03-00001 6 Solder Terminal Strip R17 &
ElS & Rr18 4703-02-004156 Resistor, 51, 1L/2 Watt
rl6 2885-03-02002 8 Solder Terminal Strip R19 4703-02-00408 Resistor, 24., 1/2 Watt
B17 2885-03-02001 15 Solder Terminal Strip R20 &
El8 9012-03-00011 3 solder Terminal strip R21 4703=-01-00312 Resistor, 22., 1/2 Watt
{meter) R22 & ’
R23 4703-01-00352 Resistor, 47¥., 1/2 Watt
Fl 5134-01-00250 Fusea, 1.6 amp — MDL R24 &
F2 5134-01-00208 Fuse, 3/8 amp R25 4703-01-00323 Resistor, 180~, 1/2 Watt
R26 4728-02-00001 Resistor, 510K~, 1/3 wWatt
11 to R27 4703-02-00427 Resistor, 150a, 1/2 Watt
14 3901-01-00001 Dial Lamp, No. 47 Mazda RZ8 4703~01-00342 Resistor, 6800., 1,/2 Watt
R29 &
J1 2106~01-00003 Antenna input socket, R30 4703-01-00332 Resistor, 1000., 1/2 Watt
UG-103/U R31 4703-01-00336 Resistor, 2200.., 1/2 watt
g2 2111-01~00001 IF Output socket, 50-239 R32 4703-02-00440 Resistor, 510, 1/2 watt
I3 2109-04-00001 Phone Jack, JK-34-A R33 4703~01-00334 Resistor, 1500., 1/2 Watt
J5 2102-01-00001 Power receptacle R35 4703-01-00356 Resistor, l00K., 1/2 Watt
R36 4703-02-00479 Registor, 22K., 1/2 Watt
.7 1803-03-00001 RF Choke, 192 uh R37 4703-01~-00336 Resistor, 2200., 1/2 watt
L4 1803~03-00001 RF Choke, 192 uh R38 4703-01-00356 Resistor, 100K., 1/2 Watt
L2l 1802=-03=-00001 RF Choke, 1 mh R39 4703=-02-00483 Resistor, 33K., 1/2 watt
.22 1804-03-00003 RF Choke, 10 mh RAO 4703=-02=-00460 Resistor, 20K., 1 Watt
L23 1804-03-00004 RF Choke, 25 mh R4l 4703-01-00336 Resistor, 2200.., 1/2 Watt
L24 1802-01-00001 RF Choke, 2.5 mh R42 4703-01-00308 Resistor, 10, 1/2 Watt
L35 1803-03-00C01 RF Chokae, 192 uh R43 4703-01-00356 Resistor, 100K~, 1/2 Watt
L46 1810~03-00004 RF Choke, 12 mh jaT-23 4703-02-00471 Resistor, 1l0K~, 1/2 Watt
L47 1805-03-00003 RF Choke, 3.0 mh R45 4703-02-00432 Resistor, 240., 1/2 Watt
148 1804-04-00001 RF Choke, 2 .. do R46 4703-02-00448 Resistor, 1100., 1/2 watt
L49 & | 1804-04-00002 R¥ Choke, 2,7 .~ de R47 4703-02-00347 Resistor, 18K., 1/2 Watt
L50
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PARTS LIST ;(Confinued)

ITEM HAMMARLUND DESCRIPTICON ITEM HAMMARLUND DESCRIPTION
FART NO. PART NOC.

rR48 4703-01-00368 Resistor, 1 meg., 1/2 Watt R204 4703-01=-00356 Resistor, 100K., 1/2 wWatt

R4 4703-01-00336 Resistor, 2200, 1/2 Watt R205 4703-01=-00332 Resastor, 1K., 1/2 watt

RS0 4703-01-00308 Resistor, 1l0.., 1/2 Watt R20¢ 4703-01-00368 Resistor, 1 meg., 1/2 Watt

R51 4703-01-00356 Resistor, l00K., l1/2 Watt R207 4703=-01-00352 Resistor, 47K., 1/2 Watt

R52 4703=-02=-00471 Resistor, l10K., 1/2 watt R208 4703-01-00334 Resistor, 1.5K., 1/2 Watt

R53 4703-02-00471 Resistor, 10Ka, 1/2 Watt .

RS54 4703=01-003306 Raesistor, 2200., 1/2 Watt gla, 9012-03-00052 Switch base and spring

R55  4703-01-00308 rResistor, 10., 1/2 Watt B,C,D assembly

R56 4703-01-00356 Resistor, 100K., 1l/2 wWatt G2 5106-03-00002 Crystal selector switch

R57 4703=-02-00471 Resistor, l10K., 1/2 watt s3 5106-03-00001 Crystal switch

RE58 4703-01-=00326 rResistor, 2200, 1/2 wWatt s4 5101-02-00005 Conversion Switch

R5S 4704-01-00636 Resistor, 2200.., 1 wWatt S5A., 5108-03-00002 Selectivity Switch

R60 & B, C

REL 4703-01-00368 Resistor, 1 meg., 1/2 Watt 56 5101-02-00004 Toggle Switch SPST

RG2 4703-01-00356 Resistor, l00K~, 1/2 watt 58 5102-02-00001 Toggle Switch DPDT

RG22 4703-01-00349 Resistor, 27K~., 1/2 wWatt age) 5101-02-00004 Toggle Switch SPST

R64 4703-01-00352 rResistor, 47R., 1/2 Watt sS1l0 Switch "ON=-OFF" part of R93

R65 4703=-02-00479 Resistor, 22K., 1/2 WwWatt g1l 5102-02-00006 Switch, DPDT, spring return

RGE 4703=02-00347 Resistor, 18K~, 1/2 Watt 8200 5106-02-00038 switch 4 position

RET7 &

RE6S 4703-01-00356 Resistor, l100K., 1/2 watt T1 .9012-03-00059 Mixer plate c¢il assembly,

RES 4735-03-00002 Resistor, Variable, 31300. includes €67.,69,70,L31,32,

R70 4703-02~00471 Resistor, 10K., 1/2 wWatt & R31

R72 4714-02-03000 Resistox, 7500., 20 Watt | T2 9012~-03-00088 IF Transformer assembly,

R73 4714-02-03001 Resistor, l0K., 20 watt includes €97,98,99,1L33,34

R74 4735-03=-00001 Resistor, variable, 1000. & R3S

R75 & T3 9012-03-00087 Crystal Filter assembly,

rR76 4703-01-00356 Resistor, 100K., 1/2 Watt ' includes C107,110,111,112,

R77 4703-01-00352 Resistor, 47K~, 1/2 Watt 113,114,1.36,37.R41, & Y8

R78 4703-01-003064 Resistor, 470Ka., 1/2 Watt T4 9012-03-00084 IF Transformer assembly,.

R79 4703-01-00330 Resistor, 680, 1/2 Watt ' includes €117,118,119,120,

REO 4703-01-00336 Resistor, 2200.., 1/2 watt L.38,39,40 & R49

REL 4703-01-001356 ResistGF, 100K~, 1/2 watt TS 9012-03-00084 IF Transformer assembly,

RB2 4703-02=00471 Resistor, 10K., 1/2 Watt includes C€123,124,125,1Y6,

RE3 4703-01-00332 Resistor, 1000., 1/2 Watt .41 ,42.,43 & RS54

rRE4 4735-01-01450 Resistor, variable, 500K TG 9012-03-00115 Beat Frequency 0Osc. assen.,

RES 4714-02=-02500 Resistor, 2500, 10 watt includes ©130,131,132,123,

RB6 4703-02-00493 Resistor, B2K., 1/2 wWatt 134, 1.44,45,46, R76 & 7]

RB7 & T7 5618-04-00001 Transformer, Audio COutput

REE 4703-02-00408 Resistor, 120K., 1/2 Watt T8 5606=04-00001 Transformer, Power

RE9 4703-02-00493 Resistor, B2K~, 1/2 watt T9 S9012-03-00089 3.5 mc Osc. assembly,

R90 to includes C103,104,L35,

R92 4703-02-00471 Resistor, 1l0K., 1/2 watt R38,40 & Y7

R93 4735-02-08400 Resistor, variable, 50K~ T10 9012-03-00066 RPF Input assembly, includes
includes switch S10 Cc2,3, L1 and switch contacts

R94 4703-02-00448 Resistor, 1100., 1/2 Watt for S51A

R95 4703-02-00493 Resistor, 82K., 1/2 watt T11 9012-03-00069 RF Input Assembly, includes

R96 4703-01-00479 Resistor, 22K., 1/2 watt 4,5, L2 and switch contacts

rR97 4703-01-00374 Resistor, 3.3 meg., 1/2 watt for S1A

R98 4703-01-00364 Resistor, 470K., 1/2 watt T12 92012-03-00072 RF Input assembly, includes

R99 4704-02-00726 Resistor, 360., 1 Watt Cc6,7,8, L3 and switch con-

R100 4703-01-00356 Resistor, 100K., 1/2 watt tacts for Sl1lA

R1C1 4735-02-01401 Resistor, variable, 25K T13 9012-03=00075 RF Input assembly, includes

R1C3 to ¢9,10,11, L4 and switch

R110 4703-01-00349 Resistor, 27K., 1/2 Watt contacts for S1A

R111 4703-01-00356 Resistor, 100K., 1/2 Watt T14 9012-02-00078 RF Input assembly, includes

r112 4703-02-00437 Resistor, 390., 1/2 Watt C12,13,.14, LS and switch

R113 4703-02-00507 Resistor, 330K, 1/2 wWatt contacts for S1A

R114 4703-01-00332 Resistor, 1000Q0., 1/2 Watt T15 9012-03-00081 RF Input assembly, includes

R115 & ¢l5,16,17, L6 and switch

R116 4703-01-00370 Resistor, 1.5 meg., 1/2 wWatt ccntacts for S1A

R200 4703~-01-00373 Resistor, 2.7 meg.. 1/2 Watt Tlo o012-03-=00065 RF Transformer assembly,

R201 4703-01-00356 Resistor, l00K., 1/2 Watt includes €26,27, L8, R7, 103

R202 4703-0)1-00368 Resistor, 1l mega, 1/2 Watt and switch contacts for S1B

R203 4703-01~00332 Resistor, lK., 1/2 wWatt
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PARTS LIST

(Continued)

ITEM HAMMARLUND DESCRIPTION ITEM HAMMARLUND DESCRIFTION
PART NO. PFART NO.

T17 9012-03-00068 RF Transformer assembly, %4 2125-04-00021 Tube socket, miniature cer=-
includes ©28,29,19,R8,105 amic, less center shield
and contacts,switch, for Sle X5 2125=02-00050 Tube socket, miniature cer-

T18 9012-03-00011 RF Transformer assembly, amic, with center shield
includes €30,31,32, 110, R9 X6 to 2125-03-00020 Tube socket, miniature
107 and switch contacts for Xi5
318 Xx16 2125-02-00100 Tube socket, noval

719 S9Cl2-03-00074 RF Transformer assembly, X17 2126-01-00001 Tube socket, ocotal
includes €33,34,35, L11l, R1O Xl8 2125-03-00020 Tube socket, miniature
109 and switch contacts for x19 2126-01-00001 Tube socket, octal
glB X20 2125~-03-00020 Tube socket, miniature

T20 %012-03-00077 RF Transformer assembly, ¥21 tof 2311-01-00001 Crystal socket, ceramic,
includes ©36,37, L12 and X26 for crystals ¥1 to Y6
switch contacts for S1B

T21 9012-03-00080 RF Transformexr assembly, Yl to 2305-02-00087 Crystal, Cr-18/u,
includes €38,39, L13 and Y6 SEE NOTE
switch contacks for 51B Y7 2304-02-00013 Crystal, 3.5mc

T22 9012-03-00065 RF Transformer aszembly, ¥8 2303-02-00002 Crystal, 455 ko
includes C46,47, L15, R17
104 and switch contacts for MISsC, 2418-02-00024 Chart, freguency control
5lc 9012-03-00036 pial, band indicator

T23 9012~03=-00068 RF Transformer assembly, 3926-03-00001 pial, Lamp Socket assem.
includes C48,49, Llé6, R1Z, 2402-02-00002 pial, main tuning
106 and switch contacts 2402-02-00003 Dial, vernier tuning
for sl1c¢ 5136-01-50001] Fuse Holder

T24 9G12-03=00011 RF Transformer assembly, 2430-01-00101 Knob
includes €50,51,52, L17, 2430-02-00102 Knch
R12, 108 and switch contacts
for S1¢ 2430-02-00126 Knob

T25 S012-03-00074 RF Transformer assembly,
includes €53,54,55%, L18, 2430-02-00125 Enob
R20, 110 and switch contacts 2430-05-00102 Knob
faor slc 2870-51-00004 Knurled thumb screw

T26 2012-03-00077 RF Transformer assembly, 9012--03-00005 Shaft coupling, rigid
includes €56,57, L1i9 and 9400~-41-50003 Shaft Coupling, flexible
switch contacts for SiC soft

T27 9012-03-00080 RF Transformer assembly, 9400-41-50002 shaft Coupling, flexible
includes ©58,59, L20 and stiff
switch contacts for S1C 2531-01-00004 Snap Button Plug

T28 9012-03-00064 HF Osc, assembly, includes 1439-02-00010 Spare Fuse Cover .
c76,77,78, L25 and swikch 2537-01~0002Z06 Spring, anti-backlash
contacts for 81D 2537-01-00024 Spring, Band Change Detent

T29 9012-03-00067 HF Osc. assembly, includes 2537-02-00022 Spring, Conversion Switch
Cc81,82, L26 and switch con- 2537-02-00017 Spring, Crystal Retaining
tacts for S1D 2537-01-00018 Spring, IF Adjuster ground-

T30 9012-03-00070 HF Osc. assembly, includes ing
€83,84,85, L27 and switch 2537-01-00020 Spring, Indicator Slide
contacts for 51D 25337-01=-00023 Spring, Retainer for RF

T3l ©9012-03-00073 HF Osc, assembly, includes Coils
c86,87,88,89, L28 and 2537-01-00021 Spring, Retainer for RF
switch contacts for 51D Ccoil assemblies

T32 9012-03-00076 HF Osc. assembly, includes 2411-01-0000% wWindow, Band Indicator
<90,91,92,93, L2% and 2411-01-00010 Window, Tuning Dials
switch contacts for S1D

T33 9012-03-00079 HF Osc. assembly, includes
C94,95,96, L30 and switch
contacts for 51D

T34 9012-03-00002 Crystal control assembly,
includes 60,61,62,63,64,65,
27, 8,11,12, 1.21,22,23, RZ3,
24,25, X3, 21 to 26

X1-2 2125-03-00020 Tube socket, miniature

3 2126=01-00001 Tube socket, octal
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NOTE: Crystals supplied on special order, ﬁer Hammar lund
Specification No. 2305-02-00087,

uvency Control Unit, shall be made in accordance with Signal

The frequency tolerance shall
The holder shall be in accord-

Corps Specification CR-18/U.
be within plus or minus

ance with HC-6/U or CR-7.

.005%.

for use 1n the Crystal Freg-

The SIGNAL FREQUENCY for which the crystal is to be used shall
be stamped on the top of the holder.

The oscillator or actual cxystal frequency for a given signal
frequency shall be determined from the following:

SIGNAL FREQUENCY MHz

00.75000
07.40000
Q7.40000
07.40001
12.0450
44,0450

NOTE: Since 7.40 MHz is the signal frequency at which the
intermediate frequency is changed for double conversion and
since this signal frequency occurs at the high frequency end

to
on
on
to
to
to

07.39999
3.45 to 7.40 band
7.40 to 14.8 band
12.044%99
44 .,04499
54 .00000

ADD IF FREQUENCY MH=z

0.455000
0.455000
3.955000
3.955000
3.955000
3.955000

(see note below)
(see note below)

and divide sum by 3
and divide sum by 4

MODE OF OPERATION

Fundamental
Fundamental
Fundamental
Fundamental
3rd Harmonic
dth Harmonic

©cf the 3.45 to 7.40 MHz band and also at the low frequency end
it 1s necessary to specify freg-
uency band as well as Signal Frequency when ordering crystals

of the 7.40 to 14.8 MHz bangd,

for exactly 7.40 MHz signal operation.

35




1S

3]

T S I3 3 2

+ EE B
| R

-L:.F'.".‘_"

I 5 2116 6 4 10 1l 18 17 14 15

L. "SERD" “REC" Switch

2. Tuning Meter

. '"FREQ CONTROL" “XTALS™
Switech

4. "AUDIO GAIN" Ccontrol

5. "PHOMES" Jack

6. “BAND CHANGE" Control

s "MEGAHERTZ" Window

FRONT VIEW OF RECEIVER

FIG. 5
B. Main Tuning Dial 15.. "AWC" “MAN" Switch
9. Vernier pial 16. "METER®™ “RPF" "AF" Switch
10. "TUNING" Control 17, "USBE-LEB-CW-MOD" switch
1l. "TUNIRG LOCK" 18. "“BEAT 0SC* Contml
12, Frequency Chart 1%. "SBELECTIVITY" Switch
13. "FREQ CONTROL" 20, "XTAL PHASING" Control

& FREQ® control 21, P"LIMITER" "OFF" Switch
ld, "RF GAIR" rControl



METER ADJ

AF CONTROL
:‘% ﬁ. FUSE“
HOLDER "BFO INJ"
"6 SLO FUSE" CONTROL
HOLDER
3 - METER ADJ
| S — RF CONTROL
CONNECTOR "SPARE FUSE" "aAUDIO ouTPUT" b 3
COVER TERMINALS IF OUTPUT
(1] 1] cmMEEmH
DIODE OUTPUT

AVC TERMINALS

REAR VIEW OF RECEIVER

FIG. 6

B7



Vi2

Vil
VI8

TS

VIO
T2

T4
Ve
T3

Ve
VT

A4

Vig Vie

VIT

Va

VIS5 T7 VIS V20

V4 Vo

TOP VIEW OF RECEIVER

FIG. 7

J1 ANT INPUT CONNECTOR

T8

Wi

va

Ve
Tl

FREQ CONTROL
UNIT

VI3

RF STRP



200 6201
ANTENNA

TS

1.riru =

Vi SV ..n...: ..,.,..r:

...lﬂ-.FJ_...._. ..1 .

‘F ____Tl

&

{th L . hl'. | (o l..q..l..l. u #
...“ ... ..”.._ ._ -....1 ....—E... .....'...Fl.: 3

SREY.

l_._1_ _.I.._"J_l -t il! _JI i
_ 1|.||i|h.1!|1 ; "

COIL ASSEMBLY [N
5C
COIL ASSEMBLY +

INTER STAGE
COIL ASSEMBLY |

BOTTOM VIEW OF RECEIVER

FIG. 8

349



¥

W/ w _ 38
-] "l URTR LTI 1] (e
1 ouk s q. _u.._.._cfx
___ |

o

._:n\
¥

|
e ....j F
..|-__.

_.,._m.q... ) nlmll
Fﬂmg.w
.h. ‘ m nlj_-n-_

RS =
RE —
ClGD
504
g——
R =
L8
C23
—

| |
| & ey o =t [ L - L] - i —_
=i o O~ - P i o= L, M - .
v TE T R B R e E oL (T = uvoE = L ] j

FIG. 9
BOTTOM VIEW OF RF TUBE PLATFORM

40



BOTTOM VIEW OF FREQUENCY CONTROL UNIT

4l




A

C216
L200

Y20l
carv

Y200
R205

R206
I2ZATT

Celo
cal

c207 C206 C205 R202

C2i5 C204 C208 L2001 12AU7 L202 R208 R207 Czi4

PRODUCT DETECTOR ASSEMBLY

FIG. 11

c202

C203

R20I

R204

R203

C213
Cz209

Caie



LIWNINNAL #i3 88t
2 TYNINY3IL t43 WNINKIL 21
dINLS TYNIWYIL NO BYIddY LON 0O ATHL SISSYHD 0L  SISSYHD 0L
ATHO ZONIUZSTH HOJ UV SHIAANN ASIHL # £13 JLHM-NIZNE  NDYIE-IRTG
L M ZE V5 L8
SISSYHI NO Zz8 OL
: \ 2¢1
L T 00 =]
a 7k o
'k -
= 181
1IN ONTNAL ©
i
WYHOVId NOILOINNGD
L
“NOILISO DA NI NMGHS
- ‘28 40 9-|
SNOILISGd NO Q35019
HOLIMS SIHL :3ION €6
@ LINA 0ULNOD
- AONINDIHA NGO 08D OL.Y
i
=
m
. )
- P AL Y LRRETY = F :
5 \ —— [OFE} §ISSYHD, A
a3y- FITRER
= ¥-NITWO WOV I8 -JLIAR {_E4T } =
O 613 2.3
B 75 al LT 92y
o |
n
@ £ ] 1
indn _ (S L JloLANE
- ;
Q IA (4 g @ﬁ !
O BiNDG o DE
T LT

‘SIITEWISSY (S
HOLIMS GNYV

100 ONY S35v8
HOLIMS NOd WYND
%10 JILYNIKIE NO ..=_.
I50HL SV INYS Il_
MY 438VE-HOLIME

2 BUBENNN :1LON

43




T34

TO Cl6l RED \
; C63
AR — L2l
—
- v3
= 3 L |
EH E 3 i
BLK-WH
Cigl 3 i E7
L23
. L
= - - = L2z
- \
[¢] ) __] oﬁ”l 1-/ o %
ES o _
[&]
4 v/ Elz
.m! a2 L -
<0 oo _
s -
! > ! |
; ! 4 al |xel
ﬂg 553 ’ l:? x2e X:ﬁ X2 : xX23 X2 2
ok [or e J X
DF Jpé‘o‘ , ~d]
*l-0 ow G{Oa & 0@& &
oY _ o c.
G@_(ﬁ. o
[e] @
L « s2
]
CE&5
FEED
THRU
TO SWITCH §3 PYY)

% THESE NUMBERS ARE FOR REFERENGE ONLY.

SEE TUNING UNIT DIAGRAM

THEY DO NOT APPEAR ON TERMINAL STRIP.

44

CONNECTION DIAGRAM

FREQUENCY CONTROL UMNIT

FIG.13



BLK—RED

i

l c‘{m 0 L]
:

o
w
I+16) i
2
(c2ll | 2 L2002 ol reo -‘z
o [C208] .o g
o ] |E
c21s o \:
() 8]
"tL E
O
W
N BLK u
]
. BLU-YEL W
L] 3
]
aQ
(=]
=
BLK-WHT o

m NUMBERED RGIT4 /U CABLES

BLK - RED

BLU-YEL

8200 REAR DECK

WHT- BLk
-
BLK-WHT
o
6 &
10 o
£ 3200 FRONT DECK
A 9 WHT-GRN
\. WHT-BLK
se L L_ YEL
YEL




SN
R |

WHITE-BLACK

BLACK-WHITE
™ T
RED-GREEN ) NOTE: SWITGH |5 MOUNTED
RED-BLAGCK ‘ ON TUNING UNIT OPERATED

BY BANDSWITCH
2-3 GLOSED BELOW T4 MC
I-2 CLOSED ABOVE T4 MG

T9 REAR T9 FRONT

BLUE-BLK FROM|
TUNING UNIT

T
- GREEN-WHIT
OSCILLATOR . — ﬁ TR
TERMINAL BOARD — ! \_YNIT
LOCATED OVER V8 & V& SOCKETS L
ON BOTTOM OF CHASSIS, [BHIELDED) |

FIG. 14




BL K-WH
(RED-BLK

WHILE - Bl ACK
. WhITES |
DORANGE-GRN i
Wy WHITE-BLACK o
(7 T <
T 4
N 2 8 2 - (AN \_;&E /. 5
) € 7 i v a -
: -ﬂ\‘“ I T4 [ o (] 2
/ED I Pl e
G}; ‘
ELLOW-RED &

GREEN-WHITE
FROM TUNING
UNIT

x|

[

]

-

Nk

T ¥, Ed

ACK-WHIT iy Ise | 9359
pLACK - WH - | 243
bl Ba

|

“RED-GAEEN
% THESE NUMBERS ARE FOR REFERENCE

ONLY. THEY DG NOT AFPEAR ON
TERMINAL STRIF

FIG.14 CONNECTION DIAGRAM - RECEIVER CHASSIS




54- 135 Mc.

135-345 Mc

34574 Me.

14.8-297Mc. T4-14BMc

P97-54.Mc

W
G20

it

o2t o

Kl
MFD

R4 33K

R'i4 1000

Crés
01 MF D

192k 24

BT

Lo~ 50N 7H0)

ES

N,
i e e e e i ——— — —

0
PER LETTER SECTION TUNING
e i e m . ——— Fla-a3
tz.m 4 L2 Cal
cfl L\QJL/—’
¥ T ] T29
F-’va_“j L2E
ol arp 2 30
L]
P Fo
1) CSa0 4 L3y o cli 8
N "~ -
& TI2 el
RLET E
1
i
A
[
N
5 4 !
L
1!
1]
11
,},4‘
-
r’?.“L‘i—.L\ 1 L
_u_T_'f'a 1
T3z cotd Pl
100 NNT50 : :
|
1563 t (
37 A
T33

2n MIXER
Ve

T3
QT T T e
1 ' 1 o =
oo
g R gg i®
i T 9,
AT
: B
12 L‘I&
H! oty [N
oL 1 il =15
ST | iim o r~
o= = b ’\‘ P
Lé .lu;r IIB | :
sy b TE
o » | = ]
& Lt i A S e I
e ST IPREL]
o T
© = =g
e
=
nl!f
el
ma
554 7
-
-
|
d |
o |
¥ |
! 1 -
s
. P
4. & SELEGTIVITY
Ing Y
Ti°&
& o
z .
2 i ‘
=5 | |
& e
’, ~ | 1[F
| o
mE | |7
] ~ o
Eg : > !
4| = : |
= & : |
| <
DOUBLE e
T SCLPNVERSIONT - — - §|| I
e inm Z
T4-54 02 oy
]
[ 8 I R37I ISy
T\“ozzwn* zdoe, =l
| SINGLE CONVERSION
| 54-7.4 Mc
f
T
|
|
|
I
|
]
|
|
|
i
-
-
d
-
-
-
p
//
p —
-
-}
o
o E Fl
i w
.
°n
59 ]
ci15z I =
.DIMFD‘I 1 C168
= Pl ] 45 TDIMFD.
AC QUTLET N

S80I




NOTE ! RESISTORS ARE /2 WATT AND YALUES IN OHMS
EXC

T WHERE OTHERWISE BPFCIFIEDR *.= X

ACEP
CAPACI TORS SHOW Wal L)
OTHERWISE SPECIFIED

000
ESIN s f EXCEPT WHERE

—— e e e e e
I reoo
2N ¢ mald e, BBl ., pPmmem———— —=
€200 | Yis
1 | e
2no IF DRIVER ] METER
s 1
vie 51, €138 Ti 1 BALS
Tl
6BA6 51,6139 : d £
s ————— - d "
!
| !
28 | i
o%
EIL’WV—< N_l__‘ : Nk 3
EI 1 o © —
£ PO
I w2y - o !
z &38 ¥ Pg
£ = L
= 2 QLE_‘LN i [EF T o
B © ‘»Qé 9L SER S8
=T = ks = i cl128 2 38 - o—
'U';E_- : + 2 ioMFD o3 @ 2 W2 -3“7.?:‘:-. =
1m5 Lome aspcy =
ol cl40
oo = viz -,E”ﬁ 3
e BUFFER ; 2 12807 VIGA "F
- 6BAG | o CATHODE FOLLOWER 1)
_____________ IS S N
—-JE___ = IF UTRUT
r 4 ot
| I3
! ~ | b §§ Y2 12aUT VisH
| 3 = 18T AUDIO
| 2o Sl "‘
LOMEG  LSMEG  |5MEG ‘ g ® :}
48 RIS RING ‘ ‘“ =
v VWA } 2 =l y | 2.
pks f—l—} Sl = ==
[ o | naz wrp 5 €8 |
NORMAL éDF ;3 _‘I ciad H, l
[
| - _r”‘
H = o =;?g g @ =
Ly ¥ 593 oa -
+ S
B5HY 17001~ 20HY-2A0R|REGULATED 150 V. —m
L5i RE52500- 0w
\ VIVeyraae =t E2 LA
o 1 o
- 1616 E =) ! g
20MFD VOLTAGE REG g r- n__g i 8
g §3 T zh|! °§
v 20 . S - 4§ ! H
RECTWIER & - REGTIFIER -E:E o< L5 3 |ile,
BALS ok pHonEs ] s
[ 4F]
J3 J-=‘
~Lze i sl R70 RO
9 b " RE
B isTRE 2Dk 'ﬂ; 0; METER V” 1R oK
_ 83w Lae i » = |l 5 Al OUTPUT
L - + '.' ‘ LEVEL
— | sw
RE AF. LEYEL - —&——-4 AF
O=-2004 A
_______ -
—

TYPE SP 600-JX RECEIVER.MODEL JXZI-A
HAMMARLUND MFG. CC,
CIRCUIT DIAGRAM 90I12-04-00000




Vi4 VIS
f- 2no DET 8 AVC. LIMITER &
OUTPUT
BALS METER
BALS
PRODUCT DETECTOR
o V200 12aUT
R— w
=1
(]
o2
oxg
- |
“
g%
=

|
V2ol
i CARRIER i
GSCILLATOR il
| 1| rzaty i
] g i [ I
Ve 12A0T viga gl i - | i
i ¢ CATHUDE FOLLOWER L, | LL} !!
- —ﬁq il | = |
m o [ vzoo L ! L rea il
Ll I N - [ 203 On iJr | 453500 MHZ 4:&;00 l
Fe== = Sz o T
| e il | ] w |
2 RN I ciat 2 ljk | c202 --IH L200 2 C206 - L2gl = c2i6 | |
164 % ook o ) 1 7-25PF || 25MH {220 I 7-25 |
= | %85 = I | | |
¥ ofp 500 : = 11 PP PF |
EammuR ¥ Crak o IS i BN
= = Je cz03 1 } 2. |
I = IF cUTRI : : | SPF ; - | I 207 | ¢200 } | L 5PF gl
. o il [ I OIMFD = gIMFD I I |
METER 2o 3 Y2 12AUT VISB 1] | ) | l
34 18T AUDKD : | : | E I | |
it I Il I |
=z
t|wx ) 4[41 4 i| |I
ity [ L] | | I
e =3 m [| ! H
il 217 il i i
14
]
i) =% « i ] ‘ i
: i | |
l
|
e | I l‘
___________________________ i
T T — — — —— o Tt e e et e e T —— . -
VIT
ouTPUT
, 6V6GT
vig vi®
G MFD ]
5£ s a
F_METEA ADJ 63V s
N _l 9 9
RT0 )
10K

QUTPLUT
LEVEL
SW

SP 600-JX RECEIVER.MODEL JX2I1-A

HAMMARLUND MFG. CO,
CIRCUIT DIAGRAM 2012-04-00001

FIG.IS CIRCUIT DIAGRAM OF RECEIVER 47



