INSTALLATION & OPERATING INSTRUCTIONS

MODEL SX-.88 RECEIVER

MOTHE
Thie is a preliminary instruction manual for your
new S¥-88 Receliver., For your free cony of the
Tinal instructicn manusl, please complete the
reguested Information on the atiamched postal card
and drop In the mail - no postage is reqursd.

the HALLIORAFTERS co.
Chicego £4, U.S.A.
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BCTICN 1. GHENERAL DESCRIPTION

The Hallicrafters SX-88 represents the unltimate In precision c?mm
munications equipment. This superb twenty tube communicatlons receiver
containsg virtually every feature essential for top performance, opermr
ating ease, and dependability. It offerg continuous coverage frgm 535
ke to 33 me and provides for the reception of AM phone, single-sideband
phone, and OW signales over its entire tuning range. Wlectrical band-
spresd, calibrated for the 160, 80, 40, 20, 15, 11, and 10 meter am-
ateur bands, provides for fine tuning on bands 2 through 6. Pand
changing is accomplished from the front panel of the receiver, with-
out the use of plug-in coils,

The receiver employs dual conversion on all six bands. As 8
asult, imesges are practically non—existent, rejection varying between
s and 80 db, depending on the band. Its 3 stage B0 ke second IF with

tuned circults provides "razeor sharp® selectivity... selectivity

> “2ater than most cerystal circuits because of the extreme steepness

¥ its selectivity curve. Receiver selectivity is varisble in sgix
cteps from 250 eyeles to 10 ke at the "nose" and 850 cycles to 24 ke
at the "skirt®,

e

<y MG

Two tuned r-f stages on all bhands except the broadcast band,
vhere one stage is adeguate, assures maximum sensitivity and e high
ciznal-to-noise ratio for outstanding reception of weak signals., An
cnitenna trimmer, adjustable from the front panel, permits peaking of
tne lst r-f stage to compensate for loading effects of various aniennas,
eceiver sensitivity for & 10 to 1 signal-to-nolse ratio measures 1
microvolt on bands 2 through 6 and 10 microvolts on band 1. A manual
gsensitivity control prevents overloading on strong signals.

Outsianding frequency stability is schiered by means of ceramic
coil forms in the oscillator section, tewmperature compensation, volt-
age and current regulation in the 1st conversion oscillator, and the
vege of a crystal controlled Znd conversion oscillator,

Tuning is acecmplished by & precision anti-backlagh gear-train
mechanism to insure extremely close calibration and accurste reset-
ability. The ratio cf each tuning control to its tuning dial is
24 to 1; 1.2., 24 complete reveolutions sre made by the control while
the dial makes one complete band coverage. A logging scale on each
tuning dial, calibrated from ¢ to 24, indicaltes the revolutions made
by its tuning contreol. Since the metal skirt of each tuning control
19 calibrated from O te 100, thiz system of tuning mskes 1t poszsibls
tn divide each freguency band on the masin and bandspresd tuning dials
inte 2400 readable gettings. A tuning lock on each tuning dial pro-
vides positive locking action without aeffecting its freguency ssetting.
Smooth flywheel tuning assures maximom traverse speed and operating
EAOE .

wiilt-in 100 ke crystal calibrator provides msrker signels at evaery

ke on the disl for checking the calibration accuracy. Any calli-
sontion adjustment required can be made from the front panel, by misng
i the adjustable 4ial pointers. A trimmer capscitor, accessible frum
iz top of the chassis, permits sdjustment of the caliibrating crystel
tn gtation W& fo an accuracy of at least one part per million.
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The smplified and delayed AVC cireuit in the recelver functions
en both AM and CW signals to keep the cutput level of the receiver con
stant regardless of input—signal varistions. This type of AVC clircutt
is sdvantsgeous in that it provides excellent control over & wide rarng:
of signal strengths and yet mainteins full receiver sensitivity on weal
signanlis,

An automstic series noise limiter circuit, controlled by & switch
on the front panel, eliminates interference from aglectrical squipment
and other sources of pulse type noise such as ignition noise.

A tuned buffer smplifier stage isolates the beat freguency ogscil-
lator from the detector and provides for two levels of injection, low
level injection for CW reception and high level injection for single-~
side pand reception. A three-position toggle switch on the front pane.
permits selection of either level, as well as off for AN reception.
The freqguency of the beat oscillstor is controllied by the piteh con-—
trol which varies the audible best nete from zero to plus or minus
250C cycles.

An "S" meter 1s used when receiving AM signels to indicate the
sccuracy of tuning and the relative strength of received gignalsa,
The meter ig calibrated in both microvelts and "S" units, The "8"
scale on the meter ig calibrated to 40 db over S-9, with the S-9
level sgual to 50 microvolts at the sntenna terminals.

The Receive-Standby switch on the front panel silences the
receiver but leaves the power on to provide instent reception between
transmission periods. Provision has also been made in the recelver
for remcte receive-standby control, and for transmifter control with th:
standby switch. An suxiliary sensitivity control, located on the top
of the chassis, 1s switched in the circuit when the receiver is in
the "standby" position to permit monitoring of your transmitter signal.
A neon lamp, connected across the secondary of the antenns coll, pro-
tects the receiver against possible damage from excessive r-f veoltage
at the antenna terminals during transmission. Protection ls provided
for terminael voltages up to H0 volts.

A push-pull 8VA aundio output stage with inverse feedback delivers

10 watts of audio power. Audio output connections include terminals
for 3.2 and 8 ohm speaskers as well as a 500/600-ohm line or speaker
output. A front panel Jjack for headphones is also provided, and the
speaker is automstically disabled when the headphones are plugged in,
The response of the audioc amplifying system 1s essentially flat from
2C to 20,000 ecyeles. A B-position full range tone control provides
responses for normal, communications, and full fidelity rsception.

The SX-88 operates from & 105-~185 volt, 50-80 cycle AC power
source. The universal model, the SX-88U,operates from 25-60 cycle AC
sources at volisges ranging from 100 to 250 volts. Both models have
provisions for operation from asn external power supply or betteries
for emergency service in arsss where AC power is not aveilable.
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SECTICON 2, INSTALLATION

2-1. UNPACEING

After unpacking the receiver, examine it closely for damege which
may have occurred in itransit. Should any sign of damage be apparenti,
Tile a clalm immediately with the carrier stating the extent of damage.
Carefully check all shipping labels and tags for instructions before
removing or destroying them,

2-2. LOCATION

The receiver may be placed in any location that will permit free
alr c¢circulation through the ventilation holes and openings in the
cabinet. Avoid excessively warm locations such as those near radis-
tors and heating vents, The external gspeaker may be located in any
coenvenient position although it is recommended that it not be placed
cn top of the receiver for reasons of ventilation.

IT rack mounting is desired, the receiver may be removed from the
cabinet by removing the two screws at esch side of the front panel and
sliding the receiver out of the cabinet. The 8-3/4" x 19" front panel
of the receiver has holes suitably spaced to fit the standard 19-inch
relay rack.

23, ANTENNAS

The r—f input of the receiver is designed for operation from either
e single-wire antenna, or a half-wave doublet or other tuned antenna
with transmission line impedances from 52 t¢ 600 ohms. Antenna con-
necticns are made to a three terminal strip at the rear of the receiver
marked "AIM, HAZ", and "G", Mounting holes are also provided, adjacent
te the antenna terminals, for installation of an AN type S0-239 con-
nector for coaxisl cable instsllations.

A, SINGLE WIRE ANTENNA

The simplest antenna and one which will provide satisfactory
resultg throughout the entire tuning range is 2 conventional single-
wire antenna, 50 to 100 feet long. This type of antenna should be
erected es high as possible and kept free from surrounding objects.

When using a single-wire antenna, attach the entenna lesd-in <o ter—
minal "Al" and connect the Jjumper link beiween terminals "AS" anda "GY,
In some locations, reception may be improved by connecting & ground wirs
between terminal "G" and a cold water pipe or outside ground rod.

B. EHALF-WAVE DOUBLET

For top performance, especially on the shortwave ranges, the use
¢f a half-wave doublet or other type of antenna emploving a 52 to &00-
ohm transmission line is recommended. The doublet antenns should be
cut to the proper length for the most used frequency or band of fre-
guencles. The overall length in feet of a half-wave doublei is deter-—
mined by the following formuls:
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2-3. (con't.;
Length in fest = 468
Freguency In megacycles

The doublet antenna may be fed with either s balanced or unbal-
anced transmission line. When a balanced transmission line such as
"twin~lead" or a twisted pair is used, the two leads are ceonnected 1o
terminals "AlY and "AZ2Y and the jumper link between terminsls "AZ2" and
"G" ig disconnected. When using an unbalanced transmission line such
as coaxial cable, the inner conductor connects to terminal "ALY, the
cuter brald connects to "A2", and the jumper link connscts between
??ABH s ”G‘r“.

The doublet antenns provides optimum efficiency only at the fra-
quency for which {1t is cut. Therefore, it may be desirable for recep-
tion on frequencies remote from the antenna freguency to utiiize the
antenna as a single wire type. This is accomplished by connecting the
two transmission line leads together and connecting them to terminal
ALY, The Jumper link in this case should be connected between ter-
minals "A2Y and *@nw,

In an Installation where the receiver is used in conjunction with
g transmitter, it may be advantageous to use the same antenna for
receiving as for trensmitting. This is especially true when a direc-
tive antenna lis used sines the directive effects and power gain of the
transmitiing antenns are the same for receiving as for transmitting.
Switching of the antenna from the firansmitter to the receiver may be
accomplished with a double-pole, double-throw antenna changsover relay
or knife switch connected in the antenns leads.

For further informaticn regarding antennas, refer to the "Radio
Amateur's Handbook® or the "A.R.R.L. Anterns Book", both published
by the American Radio Relay League; West Hartford, Conn., U.S.A.

CAUTION: When using the 8X-88 receiver in
clese proximity to transmitting egquipment,
avold excessive r-f voltage at the antenna
terminals of the receiver during transmis-
siong. Nearby antennas or even short lengths
of transmission line between the receiver
and antenna relay can pick up high r-f
potentials. Voltages in excess of 50 volts
at the receiver antenna terminals can destroy
the protective neon lamp and antenna stage
colls.

2-4, POWER SCURCE

The S8X-88 receiver ig designed for opperation on 105-125 wvolt,
5C~60 cycle AU current while the universal model, the SX-88U, operates
on 100-250 velt, 25-~60 cycle AC current. The normal power consumption
of each receiver is 138 watis. Eech receiver is also eqguipped with a
DG power input socket to permit operation on an external power supply
or batteries for portable or emergency service in areag where AC
power is not avallable. This sccket is located at the rear of the
receiver and is marked "POWER SOCKET", In addition to eguipping the
receiver for DC operation, the POWER BCQKET also supplies 300 volts DC
at 10 ma between pins 1 and 3, and 6.3 volts at .6 amp between pins
1 and 6 for operating sccessorles.
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Zed, A{con't,

A, AC OPERATION

Insert the line cord plug into any convenient AC power cutlet of
the proper rating. If in doubi about your power sourcs, call your
local power company before plugging in the recelwver.

CAUTION: When operating the SX-88U, it
1s essential that the power selector
awiteh (located on the rear of the power
trensformer) be set for the ocutlet line
voliage before connecting the recelver
to an AC source. Failure to observe this

precaution may result In serious damage
to the receiver.

NOTH:
LO JUMPBR
receiver.

The receiver will not operate from an AC source unless the
PLUG 1s inserted in the POWER SOCEET at the rear of the

B. DC OPERATION

The receiver may be operated from an external DC source, such as
a vibrator power supply or batteries, by removing the AC JUMPER PLUG
normally located in the POWER ZS0OCKET at the rear of the recelver, snd
replacing it with a similar cctal plug wired as shown in Fig. 1.
Note that ping 7 and 8 of the DC plug are connected togeither by a
jumper wire so that the 4H4 current regunlator tube Is automatically
disconnected to supply the correct heater woltage to the 8U8 tube
when opersting from an external B8-volt source. The voltage and cur-
rent requirements for DC cperaticn are as follows: Y"B" supply, 3CC
volte at 200 ma; "AY gupply, & volts at & amps.
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Fig, 1. Wiring Disgram for DU Cperation
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z-5. SPBAKER COWNHCTION

A Tour-terminal strip, marked "G-3.2-8-500", is provided at the
rear ¢f the receiver for the speaker connections. Approximately 10
watts 0f audio power are availablie s+t these terminels. Any spsaksr
having an impedance of either 3.2 or 8 ohms cen be used with the
receliver by simply connecting one lead from the speaker to the cowmmon
ground terminal marked "G" and the other lesd to the numbered terminsl
which corresponds to the speaker impedance. For optimum results, the
use 0f the Hallicrafters R-46 speaker is recommended. The R 46
speaker has a built-in matching transformer and connects directly to
terminals "G" and "500%, When using a spesker with an impedance other
than 3.2 or 8 ohms, 2 matching transformer should be used %o insureL
optimum performence. The matching transformer should have a 10-watt
pewer rating, a 50C-ohm primary lmpedance, and s secondary impedance
to mateh the impedance of the speaker being used.

2-8. HEADPHCNES

The headphone jack, marked PHONES, i{s lcocated on the front panel
of the receiver and is wired so that the speaker is automatically dig—
abled when the headphones are plugged in. The headphone output load
impedance is not eritical and any commercial type hesdphones may be
used, including crystal types as no direct current flows in the head-
phone circuit. For maximum neadphone output, the uze of high-~impedance
magnetic or crystal phones is recommendad.

g-7, RECORD PLAVER CONNECTIONS

An audio input jsck, marked FHONO, is provided at the rear of the
receiver for attachment of a record player using either a crystal pick-
up, or s magnetic pickup with a suitable pre-amplifier. Connection
to the PHONOG jack is made with a standard gingle-pin phono pliug.
Shielded type cable should be used to prevent hum, connecting the inner

conductor to the center prong of the plug, and the outer metal braid
to the ghell of the plug.

For phono opsration, set the BAND WIDTH control on the front panel
at "PHONO" and operate the VOLUME and RESPONSE conirols as explained
under "Function of Operating Controls". The remaining controls are
incperative and will have no effect on phono operation,

28, RELAY AND TRANSMITTER SWITCHING

One half of the dpdat REC.STANDBY switch on the front panel con-
nects to pins 2 and 5 of the POYER SOCKET at the rear of the receiver,
and is available for transmitter switching. (Ses Fig. 2.) This hal?f
of the switch is wired so that it is closed when the REC-STANDBY switeh
is set at "STANDBY" and open when set at "RHCY. 7o reverse the switch-
ing seguence {(i,e., to have the switch open when the REC-STANDBY switch
is set at "STANDBY" and closed when set at "REC") simply disconnect the
lead on the switch which connects %o pin 5 of the POWHER SOCKBT and con-
nect 1t to the unused terminal on the switch,

-t
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Fig. 2. Schematic Disgrem of Sensitivity and Monitor
Control Circuits, and Rec~Standby Clrcuit.

£-9. REMOTE REC-STANDBY SWITCH CONNECTIONS

The receiver may be digabled remotely by connecting e remote spst
switech between ping 1 and 4 of the AC JUMPER TLUZ located in the DPOWHER
SOCKHET et the rear of the receiver. (See Fig. 2.) To operate the
receiver from a remocte locaticn, set the RBC-STANDRY switeh on the
front panel at "STANDEY" and use the remote switch to place the
recelver in "recelve” or "standby" operation.

£-10. AC ACCHSSORY QUTLET

An AC cutlet is provided at the rear of the receiver for oper—
ating & reccord player, oscilloscope, or accessories.

2-11, IF QUTPUT JACKE

The IF QUTFUT Jjack at the rear of the receiver provides a low
impedance cathode follower output at the second intermediste fre-
guency of 50 ke for feeding a teleiype converter, cscilioscope, etc.
The i-f output signal is obtained from the grid of the 32 rd 50 ke IF
amplifier, amplified by the AVC amplifier, coupled to the czthods
Tollower, and then fed through a DC bloeking capacitor to the IF CUTRIY
Jack. The IF CUTPUT jack, therefore, will be operative only 1f the
AVC switch 1s set st "ONU.

o 7



SECTION %, FUNCTION OF CPERATING COHTROLS

3-1,  SENSITIVITY CONTROL

The SWNSITIVITY control varies the gain of the lst and 2nd RF
amplifier stiages and the lst, 2nd, and 3rd 50 ke IF amplifier stages.
Vaximwm sensitivity is obtained with the control set at 10" (fully
clockwise), In this position, the tubes being controlled are operated
at maximum gain with minimom cathode bias, As the control is rotated
counterclcockwise, the bias on the itubes incresses with a resultant
decreage in mgain.

=2, CW-AN-5SB SWITCH

Thig switch, when set at "CW" or "SSBY, applies plate vollage to
the begt frequency oseillator (BFO) %0 render it coperative for ths
reception of CW or single-sideband signals, The beat freguency oscil-
lator employs a Hartley oscillator circuit and is voltage regulated to
ingsure highly stable operation. Oscillator look-in is eliminated
since the output of the beat oscillator 1s coupled to the second-
detector through a tuned buffer amplifier. When the {W-AM-S8B switch
is set at "S8B", the cathode bias resistor of the BFO buffer amplifiler
tube is decressed in value, thus providing increased BFO output for
preper recention of single-sidebend signals. The "AM" position of the
CW-.AM-888 gwitch disables the BFO for normsl reception of standard
broadeast and AM phone gignals.

SeB, ANL SWITCH

This switch, when set at "ONY, places the automatic series nolse
limiter cireuit in operstion to reduce pulse type nolse such as ignl-
tion noise and electricel interference, The limiter c¢ircuit allows
the signal to pass through the recelver uuatfected, but makes the
receiver incoperative for noise smplitudes greater than those ¢f the
signal. It will work egually well on AM or CW signals snd is self-
adjusting, i.e., it automatically adjusts itself to the signel levsl,

RPN

The noise limiter cirecult "chops" nolse pesks received at the
detector by means of & bissed dicde which becomes nonconducting above
a predetermined signel level. The audic output of the dstector must
pass through the limiter diode te the grid ¢f the audio suwplifier when
the limiter circuit is in operation. The limiter diocde normally acts
as a conductor for the audlio signal as long ag the diode plate isg
positive with respect its cathcde. Phen a nolse peak 1s higher 1In
amplitude than the signal, it instanteneously swings the plate negatlve
with resnect te the cathode, conduction ceases, and that portion of
the signal is autcmatically cut ¢ff from the audio amplifier., The
point at which the limiter dicde becomes nonconducting ls made suf-
ficlently high so that the diode will not clip modulation peaks and
thus impair intelligibility appreciably, but low encugh te limit the
noise peaks effectively.

d-4, AVC SWITCEH

The AVC switch, when set at "CON", places the AVC circuit in oper—

)
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ation to maintain the output level of the receiver constant regariless
of normal input-signal variations. AVC voltsge is applied tc the :st
snd 2nd RF amplifier stages, 2nd mixer, and lst 50 ke IF stage. Since
delayed AVC is employed in the receiver, the AVC circult dces not come
‘nto operation (i,e., it is delsyed) until the carrier strength reaches
e pre-determined level, The result is that no AVC voltage is applied
to the grids of the controlled stages until the reguired carrier
strength is reached. With this arrangement, the AVC wias on the cone-
trolled tubes is zero until the peak voltage applied to the plate of
the AVO diode exceeds the delay voltege applied to its cathode. Thus,
the AVC circuit offers very effective control on average and strong
signals and yet maintains full receiver sensitivity on weak slgnals.

In the conventional AVC eircuit, which uses the rectified carrier
voltage developed at the detector, the use of AVC for CW reception
results in a loss of sensitivity when the BFO is switched on. Thisg
cccurg becsuse the beat oscillator ocutput acts exactly as a strong
received signal, and causes the AVC cirecuit to put high blas cn the
controlled stages, thus reducing the receiver sengitivity. In the
8¥-88 rsceiver, this undersirable effect is eliminated by completely
isolating the AVC cirecuit from the second detsctor by means of an
AVC smplifier stege which obtains its input signal ahead of the detec~
tor stage, thus permitting reception of CW gignals with AVC function-
ing.

3-5. CAL. OFF.CN SWITCH

The CAL. OFF-ON switch controls the operation of the built-in
srystal calibrator. When the switch is set at "ONY, the crystal cali~
brator is turned on to provide marker signals at every 10C ke on the
disl for checking the dial calibration accuracy. The crystal cali-
bretor employs a crystal controlled, pentode cgeillator circult, The
cutput of ithe crystal calibrator is capacitively coupled to the antenna
irput circuit. A trimmer capscitor, adjustable by the CRYSTAL ADT
control on the top front of the chassis, permits adjustiment of the
calibrating crystal to exactly 100 ke by comparison with the freguencies
transmitited by WWV, This canacitor has been set at the factory and
should normally not reguire periodic readjustment unless extrems cali-
bration aceurascy is regunired. If adjustment is reguired, proceed as
follows:

Set the front panel conirols as outlined under "AM Reception'.
Tune in station WWV on any cne of its operating freguencies
(2.5, 5, 10, 15, 20, or 25 MC) and wait for the period dur-
ing which the signal from WWV is unmodulated. Then, switch
o the crystal calibrator by setting the CAL OFF.OW gwitoh

at YON" and adjust its frecguency, by umeans of the CRYSTAL
ADT control, until the crystal calibrator signal "zero

beats® with the signal received from WWV. If adjustment lsg
sttempted during the periods that WWV is modulated, zero beat
may be obtained with the meodulating fregquency vether then the
desgired carrier fregquency.

e



B8, BHEROGTANDBY SWITCH

The REC-STANDBY switch, normelly set at "RECY, permits dlsabling
of the receiver Auring transmission periods, at the same time me it
teining the heater and plate supplies operative for instant uese when
reception is mpain resumed. The receiver is disabled by setting the
REC-STANDBY switch st "STANDBY®.

NOTE: When the HEC-STANDBY switch is set at "STANDBY", the
receiver may still be made ocperative, if desired, by means
of the MONITOR control on the top rear of the chassis.

This permits monitoring of your own transmitter signal when
the REC.STANDBY switeh is being used to contrcl the trans-
mitter. Only when the MONITOR centrol is rotated fully
counterclockwise (zere sensitivity position) will the

receiver be completely disabled when the REC-STANDREY switch
is set st "STANDBY".

One section of the REC.STANDEY switch may be used for relay or

transmitter switching, if desired. For connections and details, refer
to paragraph 2-8,

3-"7. ERESPONSE CONTROL

The RESPONSE control varies the freguency characteristics of the
receiver sudio system, The five types of response available are BASS
BOOST, HI FID, NORMAL, COMM 1, and COMM 2., For broadcast reception
and phono operation, the BASS BOOST and HI FID positions are recom-
rended while for the recepticn of CW and AM phone slgnals, where intel-
1igibility rather than fidelity is the primary concern, the NORMAL,
COMM 1, and COMM 2 positions are usually more desirable. '

L. HI FID (High Fidelity)

This position provides an essentially flat response from 20 to
20,000 cyeles, thereby providing as near trus reproduction of the
originel signal as possible. This position is recommended for high
fidelity reproduction of AN broadcast programs, tapes, and records.

B, BASS BOCET

In this position, the response at the high freguency and of the
audic renge remains the same as in the "HI FID" position; however, the
level of the low audio freguencies is boosted approximetely 10 db
above that of the mid and high sudio freguencies.

C. HNORMAL

In this position, the response is essentially flat at the low and
mid-frequencies and slightly attenuated at the high frequencies, The
TNORMALY position may be used to improve the signal-to-nolse ratio
when ercassive beckground noise or statlic ls experienced.
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1

D COMM 1 & COMH

2

¥

“hese positions are especially useful fer communication work
inder sharp selectivity conditions {(BAND WIDTH control =met at %.25
xe or *.5 ke®"), The "COMM 1% ana "COMM 2 provide attenuation a3
coth the high and low frequency ends of the audio range. The response
“n the two positions 4Aiffers only in the amount of attenuation &t the
nigh freguency end, the "COMM 2% position providing considerably
greater attenuation than the "COMM 1% position.

3

5—-8.  BAND WIDTH CONTROL

The BAND WIDTH control iz used to vary the selectivity of the
receiver to fit receiving conditions. 8ix degrees of selectiviiy ars
aveailsble, ranging from 250 cycles, for CW reception under crowad
tand conditions, to 10 kilocycles for meximum fidelity for broasdcast
reception. The six selectivity positions are shown on the BAWD WIDTH
control and indicate receiver selectivity at 6 db down. A seventh
pogition on the control, marked "PHONOY, disables all of the receiver
cireults except the audio system for phonograph operation.

For broadeest reception, the BAND WIDTH control is normally set
at "5 ke" or "10 ke", the positions affording brozd sgelectivity.
Selectivity may be progressively increassed by turning the BAND WIDTH
control to the peositions marked 2.5 ke, 1.25 ke, .5 ke, and .25 ke.
¥or reception of the crowded amateur and shortwave pandsg, 1t is gen-
erelly advisable to sacrifice fidelity for greater selectivity, since
the added selectivity reduces both adlacent-channel interference and
packground noise by attenuating the higher sudio fregquencies. Too
much gelectivity on Al signals, however, will attenuste the high asudio
freguencies to such an extent that the signal may become unintelli-
gible as a result of excessive side-band cutting. When receliving CW
signals, the sharpest selectivity position may be used without the loas
cf intelligibility experienced in AW reception,

(-8, PITCH CONTROL

The PITCH control operates the tuning slug in the BFO c¢oil o vary
the freguency of the bent frequency oscillator approxzimately 2.5 ke
each slde of its center frequency of 50 ke. The primary function »f
the PITCH control is to vary the pitch of the sudible best note when
receiving OW signale. It is also used when receiving single-gids
band signals to vary the freguency of the reinserted carrier in the
receiver,

S~1f%, BAND SELECTOR CONTROL

The BAND SELECTOR control operates the band switch to select the
desired band of frequencies., The freguency range or bsnd covered by
each position of the BAND SHLECTOR control ig indicuated directly nn
the control. The band in use on the main tuning and band gpread tun-
ing dialg is illuminated for ease in tuning.

—llem
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The BARD SELECTOR econtrol performg three functions on each band:
{1} 1t places the proper set of coils and ssctions of the main and
band spread tuning capaclitors into the circuit to cover the desired
freguency range, (2) it selects the bilas resistor in the cathode cir-
cuit of the Znd RF amplifier =toge to provide the proper gain for esch
band, snd (3} 1t switches the 2nd conversion oscillators and lsit mixer
plate to operate at the required first intermediate freguency (2075
ke on bands 1, 3, 4, 5, and 6; 1550 ke on band 2.

3wll, ANTENNA TRIMMER CONTROL

The ANTENNA TRIMMER control operates a variable cepacitor con-
nected across the l1st RF amplifier section of the main tuning capaciton
This control permits adjustment of the lst RF amplifier stage %o com-
pensate for loading effects of varlous types of antennas.

312, VOLUME CONTROL

The VOLUME control adjusts the audio level at the speasker fter-
minals and phones Jjack and, in addition, turns the receiver on and cff.
lockwise rotation of the control turns the receiver on and increases
the signal applied to the grid of the audio amplifier tube, thus in-

creasing the receiver volume,

3-13, NAIN TUNING DIAL

The main tuning dial hag six calibrated scales and a 24-division
logging ecale, BEach division on the logging scale represents one
complete revolution of the MAIN TUNING control. Since the metal skirt
of the MAIN TUNING control is calibrated from 0 to 100, thils method of
tuning divides each scale on the main tuning dial intoc 2400 readable
settings. Thusg, by recording the setiings of the logzing scale and
MAIN TUNING control, the receiver may be accurately reset to any
desired frequency. A tuning lock to the right of the MAIN TUNING
control permits positive locking action without affecting the fre-
guency setting of the main tuning dial. To lock the main tuning dial,
simply turn the locking knob clockwise.

IMPORTANT: The calibration on the main tuning dial will be
accurate only if the band spread tuning gang is get at minimum caps-
city. This is accomplished by roteting the BAND SPREAD TUNING con~
trel counterclockwise until the 4ial peinter is aligned with the index
marks at the high frequency end cf the dial., If the band spresd tun-
ing gang is set at any setting other ithan minimum capacity, the sddi-
tional band spread capacity, added to the main tuning capacity, would
throw off the main tuning dial calibration becsuse the receiver is
calibrated with the band spread tuning gang set at minimum capacity.

The dial settings for the amateur bands asre indicated on the main
tuning dial by white dots and wavelength in meters (160, 80, 40, etec.).
Whern tuning the amateur bands with the band spread dial, the main tun-
ing dial must be set and locked at the setting corresponding to the
desired amateur band,
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3~14, BAND SPREAD TUNING DIAL

The band spread tuning &iasl has six scales calibrated for the
186G, 80, 40, 20, 15, and 10 meter amateur bhands and & 24-divisien
logging scale. The six scales are calibrated to read receiver fre-
gusncy directly when ithe main tuning disl has been set to the index
dot of the degired amateur band., If precise calibration is desired
on tne amateur bands, the main tuning dial should be more accurately
set by means of the built-in 100 ke erystal calibrator, instead of
Jus? setting it to the index dot. The main tuning disl may be accur-
ately set as follows: (1) Set the band spread dial to any multipl=
of 1C0 ke at the high end of the band in use {for ewxamplet: 380C, I700,
or 4000 ke for the 80 meter band), (2) Set the mein tuning dial 13
the index dot ¢f the deslirad amateur Thand, {3) Bet tne
OW~-AM~-S8B gwitch at "CWY, the PITCH control at "0, and the CAL C¥7-
C¥ switch at "OH", and (4) Very carefully adjust the main tuning “ial
for exact freguency as indlecated by "zero beat", and then lock the
dial in place to avoid disturbing its setting., If the main ftuning
dial has been properly set, the band spread dial will calibrate accur-~
ately over the entire range of the band in use.

I

Hech division of the Z24-division logszing scale on the band spread
dial represents one complete revelution of thoe BAND SPREAD TUWING
control, ©Since the metsl skirt of the BAND SoRELD TUNING contrel is
calibrated from ¢ to 100, this method of tuning divides each scale on
the band spread dial into 2400 readsble settings. Thus, by recording
the settings of the logging scale and the BAND SPFIAD TUWING control,
the receiver may be accurately reset to any dosirel freguency. 4
tuning lock to the left of the BAFRD SPREAD TUNING cControl permits
positive locking action without affecting the getting of the band
spread tuning disal. To lock the band spread tuning dial, simply turn
the locking knod clockwise.

In addition to its use on the amateur bands, the band spread tun-
ing dial may alsc be utilized as & fine tuning adjustment over any
portion of the freguency range on bands 2, 3, 4, 5, and 8. Fine tun-
ing ig accomplished as follows:

(a} Set the band spread tuning gang a2t minimum canacity by rotat-
ing the BAND SPREAD TUNING control counterclockwise until the
dial pointer is aligned with the index marks at the high fre-
quency end of the dial.

() Set the main tuning dial at the high freguency end cof the range

of freguencies to be covered and then slowly tune through the
range using the DAND SPREAD TUNING control.

3=-15, MONITOR CONTROL

The MONITOR control on the top rear of the chassis permits adjust-
ment of the receiver sengitivity when monitoering your own transmitter
signal., The MONITOR control is an auxiliary sensitiviiy contrel
switched in the circuit only when the HEC-STANDEY switch is set at
"STANDBY'"; it replaces the SENSITIVITY control eon the front panel which
is switehed out of the circult during standby operation. When 1%t is
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not degired to monitor the transmitted signel, the MONITOR control

should be set fully counterclockwise {(zero sensitivity position) so
that the receiver will be completely disabled when the REC-STANDBY

ewitch is get at '"STANDBY",

SBECTION 4, OFPBERATICH

41, AN RECEPTION

1. 8Set the front panel controls to their starting positions as oul-
lined btelow.

VOLUME ,..,....... OFF
BAND SELECTOR ... At the desgired band. (Band in use will be
$1luminated when recesiver is turned on, !}

SENSITIVITY ..... 10 (maximum sensitivity)

BAVD WIDTE ...... 5 KC (2,5 EC or 1D EC if desired)
OW-AM-SSB ,...... AM

AXL OFF-OW ...... OFF

AVC ON.QOFF ,..... ON

CAL OFF_CN ...... OFF

RRC.STANDBY ..... REC

ANTENNA TRIMMER,, 0 (zero)

RESPONSE . ....... NORMAL (or es desired)

2. Leosern the tuning locks at the sides of the MATN TUNING and
BAND SPREAD TUNING controls by turning the LOCE knobs crunter-
clockwise.

IMPORTANT

Before making any tuning adjustments with the MAIN TUNING or
BAND SPREAD TIUNING controls, 1t is essential that the disl
pointers be properly indexed by means of the small kneb locatsd
directly bvelow each dial. This is accompllished by rotating the
MAIN TUNING and PAND SPREBAD TUNING controls fully clockwise and
aligning the dial pointers with the index marks at the low fre-
quericy end of the 4disl,

3, Turn the receiver on by rotsting the VOLUME control clockwige.
The pand in use on the main tuning end bend spread tuning dials
will light up indicating the receiver is operative. Initielly
set the VOLUME control to about "4%.

4, Set the band spread tuning geng at minimum capacity by rotating
the BAND SPREAD TUNING control countercliockwise until the dial
pointer is sligned with the index marks gt the high rreguency
and of the dial. The band spread tuning dial may now be locked
in position, if desired, to aveld disturbing its setting. The
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band spread tuning disl is calibrated for the 160, 80, 40, 2C,
15, and 10 meter amateur bands. For cernvenlence In tuning, the
AM phone bands eare Indicasted on the band sgpread dial by a wids
line directly above thelr location on the disl. For fine tun-
ing of the amateur and shortwave bands with the BAND SPREAD
TUNING control, see Section 3-14, The BAND SPREAD TUNING
control has no effect on standard breadcast reception (Band 1).

IMPORTANT

The frequency calibration of the main tuning disl will be cor-
rect only if the band spresd tuning geng ig set at minimum
capacity as specified above.

Tune in the desired signal with the MAIN TUNING contrel, tuning
for maximum indication on the "8" meter. The dial calibrations
on all bends are located above the frequency markings. After
the signal has been accurately tuned in, adjuet the ANTENNA
TRIMMER control for maximum indicstion on the "S" meter, and
then set the VOLUME control for the desired volume level,

NOTH

The "S" meter indications will be correct only when the AVC
switeh is set at "ON", and the SENSITIVITY control is set st
10 (meximum sensitivity setting). If the SENSITIVITY control
igs set at any setting other than "10", AVC action will also be
scmewhatl resiricted.

Set the BAND WIDTH control for the desired degree of selectiv-
ity. For stendard broadcast reception (Pand 1), the control is
normally set at "10 EKC" for maximum fidelity. The pesitions
marked "5 KC", "2.8 KC", "1.,25 EC", ",5 EC", and ".25 EC"
provide progressively increassing steps of selectivity. Note
that as the selectivity of the receiver is increased, the
vackground noise and interference from adjacent sigrnels is
reduced. Too much selectivity, however, will cause excessive
side~band cutting. Wnile gide-band cutiing reduces fidelity,
it may be frequently preferable to sacrifice naturalness of
reproduction in favor of communications effectiiveness. When
changing the position ¢f the BAND WIDTH contrecl from a breoad to
s narrower response (for example: from "8.8 EC"  to "1,25 EKQY,
a slight readjustment of the tuning controls may be necessary
to recenter the signal in the i-f pasgs-band.

Set the RESPONESE control for the desired tonal guality.

If it is desired to coperate with AVC off, set the AVC switch
at "CFF", set the VOLUME control to a well advanced position,
and vary the recelver volaume level by means of the SENSITIVITY
control to avold "blocking™ by strong signals.

If severe electrical disturbances or ignition or cther types
of pulse-type nolise interfere with reception, set the ANL switch
at "ON" to place the sutomatic neoise limiter circuit Iin cper-
atlon.
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1. The receiver may be disabled without turning 1%t off by set~
ting the EBC-STANDBY gwitch at "STANDEY", In this position,
the r-f and {-f stages are cut off but the heater and plate
supnlies remaln operatlive for instant reception. Te resums
reception, simply return the switeh to the "RECY position.

42, LW RECEPTION

For CW reception, set the VOLUME control at a well advanced

position and vary the wolume level of the receiver by means of the
BNSITIVITY control, taking care not to advance the control to a point
where strong signals will cause excessive "thumping® (overloading).
The receiver may be opersted with AVC on or off, as desired. (See
Section 3-4.) Operation of the receiver with AVC on is highly desir-
able since it not only minimizes fading but slso prevents blasting
when tuning from a wesk to a strong signal.

CW signals are made sudible by the heterodyning action of the
best oscillator with the received signal. The beat escillator ig zet
at a frequency slightly different from the second-intermediate fre-
guency o0f 50 ke, the difference being equal to the pitch of the audible
ncte obtalned. To adjust the beat ocoscillator freguency, first tuns in
8 steady, ummodulated carrier with the beat oscillator turned off
(CW-AM-SEB switch set at "AM"), the AVC switceh set at "ON", and the
BAND WIDTH control set at ".25 KC" (the sharpest selectivity position).
If desired, the bullt-in crystal calibrator may be used as the signal
sgurce as it provides a suitable carrier at every multiple of 100 ke
on the dial. The crystal calibrator is made operative by setting the
CAL OFF.ON switch st "ONY, Adjust the receiver tuning to the carrier
Treguency as indicated by 2 maximum indication on the "3" meter.

(This centers the carrier in the i-f passband.) Then turn on the
beet oscillator by setting CW-AM-SSB switch at "CW" and adjust its
frequency by means of the PITCHE control {(leaving the receiver tuning
unchaenged) to give a pleasing beat note. The beat oscillator may be
set on either the high- or low-frequency side of zerc bsat. (The
beat oscillator cperates on the high side when the PITCH control is
set at a pesition to the right of "0", and on the low side when the
PITCH control is set at a position to the left of 0".) After the
PITCHE control is set, turn off the crystal calibrator by setting the
CAL OFF-QN gwitch at "OFF", tune in a CW signal, and adjust the
ANTENNA TRIMMIR control for maximum loudness. With the receiver in
the sharpest selectivity position, CW signals will drop in and out
rapidly as the receiver is ftuned across a band, and a slow rate of
tuning is highly desirable. Once the PITCH control has been sget, 1t
need net be reset for esch CW signal,

The final setiing of the BAND WIDTH contreol for CW reception is
generslly best determined by receiving conditions. Note thaei ag the
selectivity of the receiver is incressed (BAND WIDTH control varied
in steps from the "1¢ EC" to the ".286 EKC" position), the background
ricise and adjacent-channel interference is considerably reduced. For
OW reception, the sharpest selectivity position may be used without
loss of Intelligibility ewxnerienced in AM reception.
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43,  SINGLE.SIDEBAND RECEPTICON

Single-~zidehand slgnals are transmitted with little or no carrier,
and it is necessary to reinsert the carrier in the receiver before pro-
per recepiion is obitained. In the SX-88 receiver, this lis accomplished
in the 50 ke i-f system by injecting the beat oscillator signal at the’
innut of the second-detector. A single-sideband signal can be identi.-
fied by its unintelligibility, and by a severe variation In the "t
meter indication corresponding to the speech modulation.

¥or single-sideband reception, set fhe AVC switch at "ONY, the
CW-AM-SSB switch at "OSBY, RESPONSE control at "COMM 1" or "OOMAM 27,
and the BAND WIDTH control at either "1.25 EC" or "2.5 EC", depending
vpon adjascent-channel interference and noisge. Set the VOLUME control
at "10" (maximum volume setting’ and adjusi receiver volume level by
means of the SENSITIVITY control. The use of maximum a-f gain and
minimum r-f gain will insure that no distortion {overleoad) occurs In
in the receiver. Initially set the PITCH control at either "O", or
the position marked "4" to the right of "C". The single-sideband
signal will be intelligible at only one of these two settings, the
proper setting depending upon the sideband being trensmitted. IT the
signal is not intelligible after tuning is completed as outlined betlow,
set the PITCH control to the other setting and repeat the tuning pro-
cedure.

Tune in the single-gideband signal for maximum loudness with as
zood intelligibility as possible. (This centers the signal in the
i-f passband.) After the signal is properly tuned in, adjust thc
ANTENNA TRIMMER control for maximum loudness and then very cerafully
adjust the PITCH conirol for best Intelligibility. If the FITCH con-
trol is improperly set, the speeck will sound high- or leow-pitched,
or very distorted., Best intelligibility will be obtained with the
PITCH control set very close to its initial setting, usually not more
than 1/ division on either side of the initial setting.

The "1.25 EG® position &f the BAND WIDTH control permits receptlor
of modulating frequencies up to about 1500 eycles. For reception of
modulating frequencies higher than 1500 cycles, set the BAND WIDWH cone
trol to the positions marked "2.,5 EC", "5 EC", or "10 EC¥, depending
on the degree of fidelity desired; maximum fidelity is cobtained in the
"10 KC" position.

4-4, USE OF CRYSTAL CALIBRATOR

The built-in 100 ke crystal calibrator permits accurate dial
calibration over any portion of the main and band spread tuning dlals
by & comparison cof the dial calibrations with the marker signals which
appear at every multiple ¢f 100 ke on the dial. Any calibratlion
adjustment required can be made by adjustment of the dial pointer from
the front of the receiver.

IMPORTANT

Before making any calibration adjustment, it is essential that
the main tuning and band spread tuning dial pointers be properly
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indexed. This is accomplished by rotating the MAIN TUNING
and BAND SPREAD TUNING controls fully clockwise and allgning
the dial pointers with the index marks at the low frequency
end of the dial by means of the small knob located directly
below each dial.

CALIBRATION OF THHE BAND SPREAD DIAL

Set the band spread tuning dial at a convenlent multiple
of 100 k¢ at the high frequency end of the band In use.
For example: 2000 kc on 180M, 4000 ke eon 80M, 7300 ke
on ACQM, 14,400 kc on 20M, 21,700 k¢ on 185M, and 29,800
on %OM* (The band spread tuning dial is calibrated in
ke.

Set the maln tuning disl to the {.decx dot of the desired
smatany hand,

Set the CW-AM-SSB gwitch at "CW", the PITCH control at
"o, and the CAL CFF-ON switch at "ONY,

Very carefully adjust the MAIN TUNING control for exact
frequency as indicated by "zero beat" and then lock the
main tuning dial in place to avoid disturbing itis setting,
The band spread tuning dial Is now accurately calibrated
and a "zero beat" should be obtained at every multiple

of 100 ke on the band in use. For exampls, on the 80
meter amateur band, a "zero beat" should be obtained at
3500, 3800, 3700, 3800, 3800, and 4000 ke,

The procedure outlined in Steps 1 thrcugh 4 above provides
average calibration sccuracy over the entire fregusncy
range of the band in use. For precise calibration accuracy
over a particular section of the band, the procedure Is
identicel except that the band spread dial is set at a
multiple of 1C0 ke near the desired frequency or range of
freguencies, instead of at the high end of the band as

in Step 1.

CALIBRATION OF THE MAIN TUNING DIAL

Turn the BAND SPREAD TUNING control countercleckwise until
the disl pointer is =ligned with the index marks 8%t the high
freguency end of the dial, Then lock the band spread dial

in place to avold disturbing its setiing.

Set the main tuning dial st & convenient mulitiple of 100 ke
nesr the desired frequency or range of freguencies. (The
main tuning dial is calibrated in me.) To determine the
nearest 100 ke multiple, simply remember that 100 ke Is equal
to one-tenth me. For erample, from 2.0 to 3.0 me on band o,
the 100 ke multiples ere 2.0 me, 2,1 me, 2,2 mc, 2.3 me, eic.
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not "block® or damage the receiver. As = further precaution agsinst
overloading, the receiver sensitivity should be reduced by mesns of

the MONITOR control on the top rear of the chassis., (See Bection 3~15.;
The receiver gsensitivity should not be set any higher than necessary

t¢ hear the transmitter signal. After monitering is completed, the
HONITOR control should be set fully counterclockwise (zero sensitivity
position) so that the receiver will be cowmpletely disabledwhen it Is
set for standby operation.

CAUTION: When using the SX~88 receiver in
close proximity fto transmitting equipment,
gvold excessive r-f voltage at the antenns
terminals of the receiver during transmis-
sions. HNearby antennas or even short lengths
of itransmission line between the receiver
and antenna relay can pick up high r-f
potentials. Voltages in excess of 50 voltls
at the receiver antenna terminasls can destroy
the protective neon lamp and antenna siage
colils,

4-8, SPRVICE OR OPERATING GQUESTIONS

For further information concerning operation or servicing of
your receiver, conizact vour Hallicrafters dealer., The Hallicrafters
Co. maintaing an extensive system of Authorized Service Centers where
any reqguired service can be performed promptly and efficlentiy at &
riominal charge. For the location of the one nearest you, consult
your local desler or teisphone directory. Make no service shipments
to the factory as the Hallicrafters Co. will rnot asccept the responsi-
bility for unsuthorized shipments.

The Hallicrafters Co. reserves the privilege of meking revisions

in current production of equipment and sssumes no obligation to lncor-
porate these revigionsg in earlier models.
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SHECTION &, WARRANTY

"The Hallicrafter's Company warrants each new radic product
manufactured by it toc be free from defective material and workmanship
and agrees to remedy any such defect or to furnish a new part in
exchange for any part of any uvnit of ite manufacturse which under nor-
mal installation, use and service discloses such defect, provided
the unit is delivered by the cwner %o our authorized radio dealer,
wholesaler, from whom purchased, or, suthorized service center,
intact, for examinatiom, with all transportation charges prepaid with-
in ninety days from the date of sale to original purchaeser and pro-
vided that such examination discleses in our judement that is is thus
defective.

This warranty does not extend to any of our radio products which
have been subjected to misuse, neglect, accident, incorrect wiring not
our own, improper installation, or to use in vioclation of instructions
furnished by us, nor extend to units which have been repaired or altere
cutside of our factory or authorized service center, nor to cases
where the serisl number thereof has been removed, defaced or changed,
nor to sccessories used therewith not of our own manufacture.

Any part of a unit approved for remedy or exchange hereunder will
be remedied or exchanged by the authorized radio dealer or whoalesaler
without charge to the owner.

This warranty is in lieu of all other warranties expressed or

implied and no representativs or person is authorized to assume for us
any other liability Iin connechtisn with the aale of our radis products.”
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