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Figure 1. Hallicrofters Model SX-I11 Selecioble Sideband Receiver

SECTION 1
GENERAL

Your new Hallicrafters SX-111 Selectable Sideband
Recelver i8 precision built to bring you the finest in
radio reception. This thirteen tube, including voltage
regulator and rectifier, dual conversion superheter-
odyne receiver tumes the 80, 40, 20, 15 and 10 meter
bands, plos severalof the MARS frequencies and 10MC
from WWYV on a large 9-1/2 inch slide-rule type dial,
You'll hear many signals which would not be readable
on many other receivers. The receiver provides for
the reception of CW, AM, and single-sideband signals
on all bands, the upper or lower sideband being readily
selectable by means of a front panel control. This
selectable sideband feature not only greatly simplifies
tuning of single-sideband signals, but is also useful
in eliminating heterodyne interference when receiving

AM signals,

Unlike the ordinary dual-conversion receiver, your
§X-111 recelver employs dual conversion onall bands.
As 2 result, images are practically non-existent.
"Razor-sharp” selectivity i made possible by the use
of an adjustable 50. 75 KC second IF with four high-Q,
permeability-taned circults, Receiver salectivity is
variable in five steps from 500 cycles to b KC at 6 DB
down and from 5 to 20 KC at 60 DB down.

A tuned RF stage assures maximum sensitivityand
a high signal-to-noise ratio for outstanding reception
of weak and qistant signals, A manual RF GAIN con-
trol prevents overloading by strong signals, An antenna
trimmer, adjustable from the front panel, permits
peaking of the RF stagh to compensate for loading ef-
tects of various antennas, A notch filter circuitallows
rejection of an extremely narrow pertion of the IF
passband, With the notch filter, an interfering signail
can easily be "notched out”. The positionof notch re-
jection is adjusiable from the front panel

Quistanding frequency aiability is achieved by the
use of concentricair trimmers and ceramic coil forms
in the 1st conversionoscillator, extensive temperature
compensation, voltage regulation of all oscillators,
and the use of a erystal-controlled 2nd conversionos-
cillator.

Tuning i8 accomplished by a precisiondrive tuning
mechaniam to insure extr Iy close calibration and
accurate resetability. Smooth fiywheel tuning affords
maximum traverse speed and operating ease, The
tunable portion of the receiver is designed to spread
gach band over most of the dial for easy and accurate
tuning. Dial graduations are providedfor 10 KCon the
80, 20, and 15 meter bands. ©On 40 meters there 1is
a dial graduation for every 5 KC; on 10 meters, there
is a dial graduation for every 25 KC.

Anautomatic series noise limiter circuit, controlled
by a switch on the front panel, effectively reduces in-
terference from electrical equipment, ignition noise,
any other forms of pulse type noise,

An "8" meter 18 used whenreceiving AM signgls to
indicate the accuracyof tuningand the relative strength
of received signals, The meter is calibrated in ngt
units from 1 to §, and in decjbels above 39 to +60 DB,
The "S" meter is operative when AVC isturned ON and
the RF GAIN control is at maximum (extreme clock-
wise poaition). '

The "STANDBY" position of the FUNCTION switch
on the front panelsilences the receiver but leaves the
heater and plate power on toprovide instant reception
between transmission periods. Provision has also
been made in the receiver for remote receive-standby
control



Aundio output connections include terminals for a
3. 2 ohm speaker and a 500/600 ohm output for line
or speaker, A front panel jack for headphones is also
provided,

Band 8 on the receiver 18 used to check and adjust

a 100 KC calfbration oacillator. This is accomplished
by toning in the 10 MC WWYV signal and comparing it
with the calihration oscillator signal.

SECTION I
TECHNICAL SPECIFICATIONS
RECEPTION AM, CW and SSB SPEAKER OUTPUT 3.2 and 500 chm (See para.
INTERMEDIATE FREQUENCY (Double Conversion); 3-5), Rear chassis mounted 3
50. 75 KC and 1850 KC contact screw type terminal
FREQUENCY COVERAGE sirip.
BAND CALIBRATED RANGE HEADPHONE
OUTPUT 50 to 15, 000 ohm (See para.
80 Meters 35- 4 0MC 3-6). Panel mounted phone
40 Meters 7.0- 7.3 MC jack accepts standard 1/4"
20 Meters 14 0 - 14, 4 MC phone plug.
15 Meters 21,0 - 21,5 MC
10 Meters 28,0 - 29. 7T MC ANTENNA INPUT 50-70 chm (See para. 3-3).
WWV 10 MC Rear chassis mounted 2 con-
tact screw type terminal strip
SENSITIVITY Less than 1 microvolt for a 10 and a rear chassis mounted
DB signal to noise ratio. socket accepts an RCA type
phone plug for coaxial inputs,
SELECTIVITY Five position switch providing
.5 1, 2, 3, and 5 KC se- MUTE STRIP Rear chassis mounted 2 con-
lectivity at § DB down. tact screw type terminal strip
for remote cut-off of receiver.
POWER SOURCE 105-125 wolts, 50/60 cycles
AC, DIMENSIONS 18-11/16" wide, 8-13/16" high,
10-3/16" deep.
POWER
CONSUMPTION B3 watta. NET WEIGHT Approximately 35-3/4 Ibs.
NUMBER OF SHEIPPING WEIGHT Approximately 40-l1bs.
TUBES 11 plus voltage regulator and

rectifier,

SECTION Iil
INSTALLATION

3-1. UNPACKING

After unpacking the receiver, examine it closely
for damage which may have occurredin transit. Should
any sign of damage be apparent, file a claim immedi-
ately with the carrier stating the extent of damage,
Carefully check all shipping labeis and tags for in-
structions before removing or destroying them.,

3-2. LOCATION

The receiver maybeplaced in anylocation that will
permit{ree air circulation through the ventilation holes
and openings in the cabinet. Awoid excessively warm
locations such as those near radiators and heating
vents, The external speaker may be located in any
convenient position although it is recommended that it
not be placed on top of the recelver.

3-3. ANTENNAS

The RF inputof the receiver s designed foropera-

t{ion from either a single wire antenna, or a half-wave
doublet or other tuned antenna., Optimum matching
will be effective however, when using tranamission
line havingan impedance in the range of 50 to 70 chmas,
Antenna connections are made to a two-terminal strip
at the rear of the receiver marked "A", and "@'. A
connector for coaxial cable installations is also pro-
vided,

3-3-1. SINGLE WIRE ANTENNA

The simpiest antenna, and one which will provide
satisfactory reaulta throughout all bands, is a conven-
tional single-wire antenna, {(See Figure 2.) Simply
attach one end of this wire to terminal "A", and ther
run the wire aboutthe room in any convenient manner.
It the receiver is operated in a steel constructed
building or where receiving comditions are exception-
ally poor, an outaide antenna, 50 to 100 feet long may
be necessary. The cutside antenna should be erected
as high as possible and kept free from surrounding
objects, In some locations, reception may be im-
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proved by connecting a ground wire (ordinary copper
wire) from terminal "G to a cold water pipe. While
the use of an outside ground rod, installed inaccordance
with Insurance Underwriter's Laboratories require-
ments, is adequate protection against lightning, we
strongly recommend an additional connection to the
searest cold water pipe to eliminate any shock hazard.

3.3.2. HALF-WAVE POUBLET ANTENNA

For top performance on a particular band, the use
of a half-wave doublet or other type of antenna employ-
ing a2 50 to 70 ohm tranamission line is recommended.
A typical doublet antenna installation is shown in Fig-
are 3. The overall length in feetof a doublet antenna is
determined by the following formula:

68
Length in feet = 4

Frequency in megacycles

The doublet antenna is directional and should be
erected with its entire length facing a desired station
for maximum aignal pickup.

The doublet antenna may be fed with either a balanced
or unbalanced transmission line. Whena balancedline
such as "twin-lead" or a twisted pair is used, the line
commectsto terminals " A" and '"G". When using an un-
balanced line such as coaxia) cable, the inner con-
ductor connects to terminal "A'" and the outer metal
braid connects to terminal "G", or the coaxial con-
nector supplied with the receiver may be used. A
ground wire may improve reception when using an
unbalanced type line,

The doublet antenna providesoptimum perfermance
only for the band for which it is eut. Therefore, when
using such a doublet antenna, it may be desirable for
reception on other bands to utilize the antenna 28 a
single wire type, ‘This i# accomplished by connecting
the two transmission line leads together and connecting
them to terminal A",

Inan installation where the receiver is used in con-

junction witk a transmitter, it may be advantageous to
usethe same antenna for receiving as for tranamitting,
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This is especiallytrue whena directive antennais vsed
since the directive effects and power gainof the trans-
mitting antenna are the same for receivingas for trans-
mitting, Switchingof the antenna from the transmitier
to the receiver may be accomplished with an antenna
changeover relay or knife switch comnected in the
antenna leads,

For further information regarding receiving an-
tepnas and antenna matching schemes, refer to the
"Radio Amateur's Handbook™ or the "A.R. R. L. An-
terma Book”, both published by the American Radio
Relay League, West Hartford, Conn., U.S. A

3.4, POWER SOURCE

The receiver is designed to operate on 105 to 125
volt, 50/60 cycle AC current. Power consumption is
83 watts,

IMPORTANT: I in doubt about your poOwer
source, contact your local power company
prior to inserting the power cord into an AC
power outlet, Plugging the power cord into
the wrong power BOUrce can cause extensive
damage te the unit, requiring costly repairs.

3-5. SPEAKER

A three-terminal strip, marked "G", "3.2" and
"500", is provided at the rear of thereceiver for con-
necting the external speaker that is required with the
receiver. {See Figure 4.) Any permanent magnet
speaker with a 3. 2ohm voice coil canbe used by simply
connecting the two leads from the speaker voice coll to
the terminals marked "3, 2" and "G'. X it is desired
tn use a speaker with a voice coil impedance other than
3. 2 ohms, 2 matchingtransformer should be employed
to insure optimum performance, The transformer
should be mounted on or near the speaker, and should
have a 5 watt power rating, a 500 ochm primary im-
pedance, and a secondary impedance to match the im-
pedance of the speaker voice coil. Connectthe primary
of the transformer to the terminals marked ' 500" and
r*G" and the secondary to the speaker voice coll ter-
minais,
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Figure 2. Single Wire Anfenna

ANT COAX.

o(®)o

az-204385

Figure 3. Doublet Antenno Using
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The Hallicrafters R-46B, R-47 and R-48 apeakers
are designed for use with your receiver. Thoge
speakers shouid be connected tothe terminals marked
"3, 2" and "G",

3-6. HEADPHONES

The headphone jack, marked "PHONES" is located
on the front panel of the receiver and is 3o wired that
the 3. 2 ol speaker terminal is automatically ailenced
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Figure 4. Recsiver Chossis Reor View

cation by connecting a remote SPST switch between the
terminals of the mute strip (T352) located at the rear
of the receiver. (See Figurea 4 and 5.) To operate
the receiver with the remote switch, the FUNCTION
awitch on the front panel must not beleftat "STANDBY",
The jumper wire i8 removed from the mute strip and
connecting leads arerun tothe remote awitch or relay.
The receiver is muted when the remote switch or re-
lay is open. The receiver will function when the re-
mote switch or relay contacts are cloased,

when the headphones are inserted. The headphone
impedance {8 not critical, and any commercial head-
phones ranging from 50 ohmsto 15, 000 ohms will pro-
vide satisfactory performance, The 500 ohm speaker
tap is connected at all timeas,

3-7. REMOTE RECEIVE-STANDRY SWITCH

CAUTION

When remote switching is not intended, the wire
jumper must be connected between the two

The receiver may be disabled from a remote lo- terminals of the mute sirip.

190V

e Va4
A 8DCE
oL 50.7%5 KC
IF. AMPL.
2
R3 R18 R22 = 19
180 % 100K 100 h
o0t _;EEUF
R37
IO K
RF.
GAIN
$
-~
R38 g
330K
TS2
EXTERNAL SW. -0 @ ) YR
OR CONTRCTS | @ STRIP
ON ANTENNA &, o
SWITCHING RELAY , i
! =
_f’_‘L NOTE:
T CONTACTS CLOSED-RECEIWVER OPERATIVE.

CONTACTS QPEN- RECEIVER MUTED.
392-204360
Figure 5. Schematic Diagram of Remote Receive-Standby Circvitry

_4-



SECTION |V
FUNCTION OF OPERATING CONTROLS

4-1. RF GAIN CONTROL

The RF GAIN control varies the gain of the RF
amplifier and the 6DC6E 50, 75 KC I¥F amplifier stage.
Maximum sensitivity is obtained with the control set
at "10" (fully clockwise). In this position, the tubes
being controlled are operated at maximum gain with
minimum cathode bias. As the control is rotated
counterclocicwise, the bias on the tubes increases
with a resultant decrease in gain.

4-2. BAND SELECTOR CONTROL

The BAND SELECTOR control operates the band
switch to place the proper set of colls and capacitors
into the circuit to cover the desired band. The band
coveredby each positionof the BAND SELE CTOR con-
trolis indicated directly on the control The firstiive
positions are the 80, 40, 20, 15and 10 meter bands,
respectively. The sixth position tunes in the 10 MC
WWYV asignal, and is indicated on the 10 meter scale
with a special marking, This band is available for
calibrating the 100 KC crystal calibrator.

4-3. ANTENNA TRIMMER CONTROL

The ANT. TRIMMER control operates a variable
capacitor connected across the secondary of the an-
+enna coil of the band in use, This capacitor adjust-
ment compensates for loading effects of various types
of antenna installations. The conirol is adjusted for
maximum gignal after the tuning contrel is adjusted to
the desired frequency, Once adjusied, the ANT. TRIM-
MER control usually requires very little adjustment
untll the BAND SELECTOR control is operated to se-
lect another band.

4-.4. AUDIO GAIN CONTROL

The AUDIO GAIN control adjusts the audio level at
the speaker terminals and “PHONES" jack. Clockwise
rotation of the control increases the signal applied to the
grid of the audio amplifier tube, thus increasing re-
ceiver volume; courterclockwise rotation decreases
volume. Insome cases whenreceiving CW or S3B sig-
nals, it may be advantageous to advance the AUDIO
GAIN control one-half to three-quarters clockwise, and
control receiver volume with the RF GAIN control

4-5. AVvC SWITCH

The AVC switch, when setat "ON", places the AVC
elrcult in operation to maintain the output level of the
receiver constant regardless of normal input-gignal
variations. AVC voltage is applied to the RF amplifier
atage, the lst Mixer, and the 1650 KC IF amplifier

stage.
&4-6. NOISE LIMITER SWITCH

This switch, whenset at "ON", places the automatic
series noise limiter circuit inoperationto reduce pitlse
type noises such as ignition noise and electrical inter-
ference. The limiter circuit is effective on AMrecep-
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tion, which allows the signal to pass through the re-
ceiver unafiected, but makes the receiver inoperative
for nolse amplitndes greater than those of the aignal,

The noise limiter circuit “chops' noise peaks re-
ceived at the detector by means of abiased diode which
hecomes non-conducting above apredetermined signal
level, When the limiter circuit is in operztion, the
audio cutput of the detector must pass through the lim-
iter diode to the gridof the audio amplifier. The Nm-
iter diode normally acts as a conductor for the andlo
signal as long as thediode plate is positive withrespect
to its cathode. When a noise peak is higher in ampli-
tude than the signal, it instantaneously swings the
cathode positive with respect to the plate, conduction
ceases, and that portion of the signal is automatically
cut off from the audlo amplifier, The point at which
the limiter diode becomes non-conducting is made suf -
ficiently high so that the diode will not clip moduiation
peaksand thus impair intelligibility, but yet low enough
to limit the noise peaks effectively.

This type of efficient noise limiter circult greatly
reduces ""listening fatigue" which can accompany long
periods of reception,

4-7. BFO SWITCH

Thig awitch, whenset at"ON", applies plate voltage
to the beat frequency oscillator (BFO) to render It
operative for the reception of CW or single-sideband
signals. The beat frequency oscillator employs a
Hartley oscillator circuit and is voltage regulated to
insure highly stable operation. The "OFF" position of
the switch disables the BFO for normal reception of

AM phone signals,
4-8. SELECTIVITY CONTROL

The SELECTIVITY control is used to vary the se-
lectivity of the receiver to fit recelving conditions.
Five degrees of selectivity are available, ranging from
500 cycles for CW reception under crowded band con-
ditions, to 5 KC for maximum fidelity when band con-
ditions permit. (See Figure 7.) The five selectivity
positions are indicated on the SELECTIVITY control
and indicate receiver selectivity at 6 DB down,

As mentioned above, and when condjtions permit,
the SELECTIVITY control is normally set at 5 KC, the
position affording broadest seiectivity. Selectivity may
be progressively increased and passband decreased by
turning the control to the positions marked "3 KCY,
rg KC", "1 KC", and . 5 KC, For reception of the
crowded banda, it is generally advisable to sacrifice
some fidelity for greater melectivity, since the added
selectivity reduces both adjacent-channel interference
and background noise by attenuating the higher audio
frequencies. Too much selectlvity on AM signals,
however, will attenuate the high audio frequencies
to such an extent that the signal may become unintell.-
igible as a result of excessive sideband cutting. When
receiving CW signals, the sharpest selectivity position

may be ugsed without the loss of intelligibility exper-
jenced in AM reception,
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Figure 7. IF Selechivity Curves

4-9."T" NOTCH FILTER

The noteh filter circuit provides a means of elimin-
ating or reducing the interfering effect of certain types
of heterodynes or CW signals. To obtain maximum
results from this f{eature of your receiver, the use of
the control associated with the notch filter circuit is
fuliy explained below.

GENERAL

The manner in which the notch filter will affect the
IF selectivity of the receiver is {llustrated in Figure
8 The filter will suppress an exiremely narrow band
of frequencies within the IF bandpass range of the re-
ceiver. The effectivenessof this noteh is many times
greater than the notch of a quartz crystal filter at 400
KC to2 MC. The NOTCHFREQ. control will move the
band of suppressed frequencies, represented by the
notch in the selectivity curve, to any polnt within the
IF pass band,

Extensivefield testingof thisfeature has shownthat
the noteh filter is highly effective in suppressing the
type of interference for whichthis typeof circuitis in-
tended. It must be appreciated, however, that any se-
lective IF filter circuit, incinding the phasing notch of
quartz crystal circuits, affects only alimited range of
interference frequencies. The effectiveness of the
notch filter is therefore somewhat dependent upon the
exact nature of the interfering signal. For example: a
heterodyne within the IF range that is less than 900
cycles in widthand has little harmonic content is readily
notched out. X the same interfering heterodyne is rich
in harmonica, it would only be possible to completely
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suppress the fundamental frequency, and the remaining
harmonic content may remain almost equally objection-
able, It logicallyfollows that if twointerfering heter -
odynes should appear within the IF passband that are
separated in frequency by more than 500 to 900 cycles,
it would be possible to notch out only one of the heter-
odynes, The interfering signal may also vary in fre-
quency beyond the range of the notch filter, and thus
reduce the effectiveness of the circuit. Under these
conditions, increasing selectivity will generally elimi-
nate its heterodyne, It has been found, however, that
the notch filter is sufficiently effective in many In-
gtances to make an otherwise useless signal entirely
readable.

4-10. NOTCH FREQUENCY CONTROL

Ta activate the Notch Filter circuit advance the
NOTCH FREQUENCY control from the "54 KC OFF"'
position

"NOTCH FREQ." CONTROL - This control tunes
the notch in the IF passband and may be set anywhere
inthe rangeof from 50 KC to 54 KC. Whennot in use,
set the control at the 54 KC OFF" positionn The
approximate frequency 18 callbrated on the knob skdrt
While tuning this controlfor maximum suppression of
the interfering heterodyne with minimum distortion to
the desired signal, try to visvalize the notch moving
across the selectivity curve, Figure 8, Itisthenreadily
apparent that improper tuning may noteh out the de-
sired signal instead of the heterodyne. It maybeneces-
gary to move the notch across the desired signal in
order to reach the heterodyne that you desire to sup-
press, The important consideration i& to tune the
NOTCH FREQUENCY control for maximum heter-
odyne suppression with minimum distortion to the de-
pired signal.

4-11. FUNCTION CONTROL

The FUNCTION control performe four functions:
(1) it turns the receiver on and off; (2) "STANDBY™
disables the receiver, keeping the heaters and B+ on;
(3} it switches the 2nd conversion oscillator to operate
at the required frequency for receptionof CW, AM, and
single-sideband signals (1600 KC in the"LOWER SIDE-
BAND" position and 1700 KC in the "UPPER 5IDE-
BAND"); and (4) "CALIBRATE" activates the 100 KC
crystal calibrator,

In the "POWER OFF" position, thereceiver is com-
pletely inoperative. Asthe controlis turned clockwise
to anyof the other three functions, the receiver power
is turned on.

The "LOWER SIDEBAND" and "UPPER SIDEBAND™
positiona of the control areused whenreceiving gingle-
sldeband aignals or when it is desired to receive one
or the ohter sideband of an AM signal

To illustrate how selectable sideband reception is
accomplished in the receiver, 2 numerical example
is glven, Consider an incoming signal at 7000 KC,
modulated 1 KC. Since modulationof a carrier causes
the generation of sideband frequencies numerically
equalto the carrier frequency plus or minus the modu-
lation freguency, the incoming signal consists of the
carrier at 7000 KC, a lower sideband at §999 KC, and
an upper sideband at 7001 KC. (See Figure 9A. )



The incoming signal 18 first heterodyned with the
output of the 18t conversionoscillator in the 18t mixer
stage. The lsat conversionoscillator operates at afre-
quency higher than the incoming gignal by an amount
equal to the first-intermediate frequency of 1650 KC.
Asga resultof the frequency conversion proceas, three
new lower frequencies are produced in the ou >ut of the
18t mixer: the carrier at 1850 KC; the lower aia *band at
1651 KC, and the upper sideband at 1649 KC. (Sv.e Flg-
gre OB.} These asignals are amplified by the 1650 XCIF
amplifier stage and then heterodyned with the output of
the 2nd conversion osclllator in the 2nd mixer stage.
The 2nd conversion oscillator is crysizl conirolied and
canbe setto operateat either 1600 KC for reception of
the lower sideband, or 1700 KC forthereception of the
upper sideband, selection being made by means of the
FUNCTION control, When the FUNCTION control 1s
get at "LOWER SIDEBAND", the 1600 KC aignal from
the 2nd conversion oscillator, is heterodyned with the
incoming signal at the first-inter mediate frequency of
1850 KC toproduce three newirequencies: the carrier
at 50 KC, the lower sideband at 51 KC, and the upper
sidebandat 49 KC. Byreferring to Figure 9C, it canbe
geen that the lower sideband falls within the IF pass-
band and the upper sideband falls ocutside of the pass~
band. Thus the lower sideband i accepted and the
upper sideband isrejected. When the FUNCTION con-
trol is set at"UPPER SIDEBAND", the 1700KC signal
trom the 2nd converaion cacillator is heterodyned with
the incoming signal. Inthefrequency conversionproc-
ess, the carrier still remains at 50 KC, but now the
upper sideband appears at 51 KC, and the lower side-
band appears at 49 KC. (See Figure®D.) Thus, the
sideband is accepted and the lower sideband 1e rejec-
tad

Under conditions of crowded bands, the sideband
which is most affected by other interfering signals
can be rejected, thereby greatly eliminating much of
the interference or "QRM', When receiving an AM
signal, it is possible to change sidebands during the
courseof reception, in order to offset changing " QRM"
conditions dua to adjacent signala disappearingand re-
appearing within the band.

The CAL. postilon controls the operation of the
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100 KC crystal calibrator, When the switch is set
at "CAL"., the crystal calfbrator is turned on to
provide marker signals at every 100 EC point on thare-
ceiver. The crystal calibrator employsa crystal con-
trolled pentode oscillator circuit. The output of the
crystal calibrator is capacitively coupled to the antenna
input circuit, A trimmer capacitor, adjustable by the
CRYSTAL ADJ controlon thatop of the calibrator unit,
permits adjustment of the calibrating crystalto exactly
100 KC by comparison with the 10 MC aignal (band 6,
WWV10 MC)transmittedby WWV. Thia capacitor has
been set at the factory and should normally not re-
quire periodic readjustment unless extreme calibration
accuracy is required, F adjustment ia required, pro-
ceed as outlined in Section 5-8,
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Figure 9. Selectable-Sideband Response Curves



The FUNCTION control, when set at "STANDBY",
permits disabling of the receiver during transmission
pericds, at the same time maintaining the heater and
plate supplies operativefor instant use when reception
is again resumed. The receiver operates normally
when the switch is at 1.SB, USB and CAL. positions.

4-12. TUNING CONTROL
The TUNING control is used to tune the desired sig-

nals within the selected band. The verticalpointer on
the slide-rule dial is operated by this control. The

dial has five calibrated zand illuminated scales, A
sixth band, which uses the dial area covering the 10
meter band scale, is purposeful for zero-beating the
10 MC WWYV signal for intentions of checking and ad-
justing the 100 KC crystal calibrator.

It should be noted that the large slide-rule dial
spreads the bands over most of the total length of the
calipbrated dial. When checked against the 100 KC
crystal calibrator, and dial correction made with the
POINTER RESET control, the dial calibration between
adjacent 100 KC points is extremely accurate,

SECTION V
OPERATION

>=1. AM RECEPTION

1. Set the front panel conirols to their starting
positione as outlined below.

RF GAIN. . .. .. 10 (maximum sensitivity)
BAND SELECTOR. . . . At the desired band
AUDIO GAIN. . ... .. 0 (minimum volume)
AVCON-OFF. .. . . .. .. e e e ON
NOISE LIMITER . . . . . o . v . ... OFF
) 3 o . . OFF
SELECTIVITY .. ..... v e ve...5KC
FUNCTION. . . w+ 2+« s+ . . . POWER OFF
POINTER RESET . ....... ASadjusted
ANT. TRIMMER ........ ASadjusted
NOTCHFREQ.. . + « »+ « + « . . 54 KC OFF

2, Turnthereceliver on by rotating the FUNCTION
control clockwise and set itat the LSB position
The tuning dial and &' meter will light up in-
dicating the receiver 18 operative. Rotate the
AUDIO GAIN control clockwise for the desired
volume level

3. Tunein an AMsignal with the TUNING control,
tuning for maximum indicationonthe"S' meter.
Adjust the ANT. TRIMMER control for maxi-
mum indication on the 'S meter, After the
gignal has been accurately tuned in, readjust
the ATIDIO GAIN control as desired,

NOTE

The "8 meter indications will be correct only
when the AVC switech is set at "ON", and the
RF GAIN control isset at "10’ {(maximum sen-
sitivity). Settingthe RF GAIN control at a set-
ting other than 10" willl restrict AVC action.

4, Set the SELECTIVITY control for the desired
degree of selectivity. For AM reception, the
conirol can be set to "5 KO for maximum fi-
delity. The positions marked 3 KC, 2KC, 1KC,
and . 5 KC provide progressively increasing
steps of selectivity, Notethat as the gelectivity
of the receiver is increased, the background
noise and interferencefrom adjacentsignals is
reduced., Too much selectivity, however, may
cause excessivesideband cutting, While side-
band cutting reduces fidelity, it may be fre.

querntly preferable to sacrifice naturalnesa of
reproduction infavor of communications effect-
tiveneas. When changing the positionof the SE-
LECTIVITY control from a broad ta a more
narrowresponse (for example: from "2 KC' to
"1 KC"), a slight readjustment of the tuning
controls may be necessary to recenter the sig-
nal in the IF passband

5, Set the FUNCTION control at either "LOWER"
or "UPPER" SIDEBAND position,

6. I it isdesired to operate with AVC off, set the
AUDIO GAIN control to a well advanced position,
and vary the recetver volume level by means of
the RF GAIN control, taking care not to advance
the controlto a point where strongsignals will
canse "blocking".

7. N severe electrical disturbances, ignition or
other types of pulse type noise interfere with
reception, set the NOISE LIMITER switch at
"ON' to place the automatic noise limiter cir-
cuit in operation,

8. Thereceiver maybe disabled without turning it
off by settingthe FUNCTION switchat'"STAND-
BY". In this position, the RFand 50. 75 XC IF
stages are cut off, but the heater and plate
supplies remain pperative for instant reception,
Toresume reception, simply return the switch
to "LSB" or "USB" position.

9. An undesired aignal near the freguency of the
desired signal will heterodyne with it to pro-
duce an audible beat note egual to their fre-
guency difference, This type of heterodyne
interference can be eliminated by using the
notch filter circult Simply adjust the NOTCH
FREQ. control to "notch out” the interfering

Bignal,
CAUTION

It s possible ¢ ellminate the heterodyne by
notchingout the desired carrier in place of the
undesired stgnal or carrier, When this occurs
an AM signal will sound like single sideband
suppressed carrier transmission (monkey
chatter),



10. In shortwave reception, it frequently happens
that transmission conditlons are different for
waves of slightly different frequencies. As a
result, in the case of voice-modulated trans-
missions, AM particularly, whichinvolve side~
band frequencles differing slightly from the
carrier frequency, the carriler and sideband
components may not be received in the same
relative amplitudes and phases they had at the
transmitter, This effect, known as selective
fading, causes severe distortion of the signal

This type of distortion canbe reduced conaider-
ably by utilizing the selectable sideband feature of
the SX-111 receiver operating in an" exalted mode”,
. e., the transmitted carrier 18 positioned out of
the receivers I¥ passband zlong with one sideband
producinga suppressed carrier single sideband sig-
nal, The carrier 18 subsequently reinserted by the
recetvers BFO and the signal is detected in the same
manner ag in the case of 2aSSB signal. The detailed
procedure for this type of operation is as follows:

a. Set the BFO switch at "ON", and the
FUNCTION control at elther the"LOWER"
or "UPPER" SIDEBAND position.

Carefully tune in the desired signal for
a ""'zero beat".

If the receiver BFQis set up properly (See
paragraph 5-6), the FUNCTION switch may
be alternately set to either the "UPPER"
or "LOWER" SIDEBAND positions without
affecting the "zero beat" condltion.

Leave the FUNCTION swiich in the "UP-
PER" or "LOWER" SIDEBAND position
that affords the best reception.

5-2. CW RECEPTION

For CW reception, the receiver may be operated
with AVC on or off, as desired., Operation of the re-
ceiver with AVCon i8 highly desirablesince it notonly
minimizes fading but also prevents blasting whentuning
from a weak to a strong signal. To cperate with AVC

on, set the AVC awitch at "ON", set the RF GAIN

control to a well advanced position, and regulate the
receiver volume level by means of the AUDIO GAIN
control. To operate with AVC off, set the AVC switch
at "OQFF"', set the AUDIO GAIN contrel at a well ad-
vanced position, and vary the receiver volume level
by means of the RF GAIN control, taking care not to
advance the conitrol to & point where strong signals
canse excesgive "thumping” (overloading).

CW signals are made audible by the heterodyning
action of the beat cacillator with the incoming signal
The beat oacillator is aet at a frequency slightly dif-
ferent from the second-inter mediate frequencyof 50. 75
KC, the differencebeing equal to the pitchof the audi-
ble note desired,

For the receptionof CW signals, set the BFO awitch
at "ON", aet the SELECTIVITY control at one of the
sharper selectivity poaitions (2 KC, 1 KC, or . 5 KC,
set thea FUNCTION controlat the "UPPER" SIDEBAND
position, and then tune in the signalfor a pleasing beat
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note,

NOTE

When the SELECTIVITY control setting
changes from a hroad toa more narrow
position it may be necesgary to retune
the receiver alightly to properly poaition
the aignalin the more narrowpassband,
Changing from a sharp to a more broad
position, however, will not require re-
tuning.

The setting of the SELECTIVITY control for CWre-
ception is generally best determined by receiving con-
ditlons, Note that as the selectivityof the receiver is
increased (SELECTIVITY control varies from the "5
KC" to the . 5 KC" position), the background noiseand
adjacent-channel interference is considerably reduced
and tuning is sharper. For CW reception, the sharpest
gelectivity positlon may be used without the loas of
intelligibhility experienced in AM reception.

5-3. SINGLE SIDEBAND RECEPTION

Single-sideband signals are transmitted with little
or nocarrier, and itis necessarytoretnsertthe carri-
er in thereceiver before proper receptionis obtained,
In the SX-111 receiver, this is accomplished in the
50, 75 KC IF system by injecting the beat cacillator sig-
nal at the input of the second-detector., A aingle-side-
band signal (SSB) can be i{dentified by its unintelli-
gibility, or monkey chatter, and by severe variations in
the "S"' meter indication corresponding to the apeech
moduaiation,

For the reception of single-sideband signals, set
the AVC switch at "ON", BFO switch at "ON", and
SELECTIVITY control at either "2 XC' or "3 KC”,
depending upon adjacent channel interference and noise.
Set the RF GAIN control at a well advanced clockwise
position and vary the receiver volume level by means
of the AUDIO GAIN control, taking care not to advance
the RF GAIN control to a point where strong signals
will cause distortion {overloading), Set the FUNCTION
control at either the"LOWER" or "UPPER" SIDEBAND
position. The aingle-sideband signal will be intelligible
in only one of these two positions, the proper poaition
depending upon the sideband being transmitted. If the
signal is not Intelligible after tuning is completed as
outlined below, set the FUNCTION conirel to the other
sideband setting and repeat the tuning procedure,

After the controls have been properly set asa out-
lined in the preceding paragraph, very carefully tune
in the single-sideband signzl for maximum intelli-
gibility. It will be noticed that with incorrect tuning
of a single-sideband signal, the speech will sound
high or low pitched or very distorted but no trouble
should be encountered in tuning once alittle experience
has been gained,

The "1 KC" position of the SELECTIVITY conirol
per mits reception of modulation frequencies up to about
1000 cycles. For receptionof modulating frequencies
higher than 1000 cycles, set the SELECTIVITY control
to the positions marked "2 KC', "3 KC", or "5 KC",
depending on the degree of fidelity desired: maximum
fidelity is obtained in the "5 KC" poeition. Unlike CW
on AM reception, it 12 not necessary to retune the re-
ceiver slightly when receiver selectivity is varied.
The notch filter is especially useful during reception



of single-sideband signals. An undesired AM or CW
signal close in frequency to the desired signal will
heterodyne with the beatoscillator toproduce an andlble
beat. The undesired signal may be"notched out” with
the notch filter, just as in AM or CW reception

5-4. USE OF CRYSTAL CALIBRATOR

The 100 KC crystal callbrator permits accurate
checking of dial callbration on every band by a com-
parison of the dial calibrations with the marker sig-
nals which appear at every multiple of 100 KC on the
dial

NOTE

It may be neceasary to reduce the RF
GAIN when it 18 desired to calibrate
the 80, 40 and 2{ meter bands. The
crystal callbrator is directly coupled
to the antenna terminal and is capable
of overloading the recelver.

1. Set the TUNING dial at a convenient multiple of
100 KC at the low frequency end of the band in
use (or nearest any particular frequency within
the band it 1is desired to tune). Exzmpies of
low frequency end check are: 3500 KC on 80
meters, 7000 KC on 40 meters, 14, 000 KC on
20 meters, 21,000 KCon 15 meters, and 28, 000
KC on 10 meters.

2, Setthe BFOswitchat"ON", and the FUNCTION
switch at "CAL. ™

3. Very carefully adjust the TUNING control for
the exact 100 KC freguency mark as indicated
by “"zero beat''. If the vertical pointer on the
dial does not fall exactly onthis 100 KC mark,
adjust the POINTER RESET control untll the
pointer falls right on the mark TFor example,
on the 80 meter band, 4 "zero beat" should be
obtained at 3500, 3600, 3700, 3800, 3900, and
4000 KC,

4. ‘The procedure outlined in steps 1 through 3
above provides average calibration aceuracy
over the entire frequency range of the band in
use, For precise calibration accuracy over a
particular section of the band, the procedure
is identical except that the dialis set at a mul-
tiple of 100 KC neareat the desired frequency or

ol Irequencies, instead <1 at the low end
the band as in step 1,

5-5. USE OF 5 METER

The "8 meter provides a visual means of deter-
mining whether or not the receiver is properly tuned,
as well 25 an indication of the relative signal strength,
The "S" meter circuit consists of a DC milliammeter
connected in the B+ feed circuit of the IF tube (V3),
the grid of which is controlled by AVC voltage. Since
tbhe current of this tube varies with the strength of the
incoming signal, the meter will indicate relative sig-
nal strength. The "S'" meter 18 calibrated in "8 units
from 1 to 9, and in decibels above 5-9 to +60 DB, The
indications on the "5 meter will be correct only when
the RF GAIN control {8 set at "10" (maximum sensi-
tivity), and the AVC switch is set at "ON".

=1]-

NOTE

The "S" meter will not indicate relative
signal strength whenthe AVC switch is at
OFF and /or when the SENSITIVITY contirol
is not fully clockwise,

The limitations of the "S' geale should be fully
understood before any assumption as to the indicated
signal voltages is accepted. The meter indicates ap-
proximate signal sirength as developed at the antenna
input terminals when terminated in 2 50-7C ohm load,
at 14, 3 MC., This approximation will have a variation
on a new receiver and, obviously, as the tubes age the
variations may be greater, The indicated readings at
other frequencies will vary slightly from that at 14. 3
MC. Also, all readings "S9" or less will be more
gccurate and correlate more closely than those higher
readings,

Variation in the "5" indications between recelvers
i3 not indicative of the overall sensitivitybut is caused
by normal tolerances in vacuum tube conductances
which are reflected as variations in the AVC/"'S" Meter
curve. Thus, tworeceivers with identical sensitivities
could, under the same signal conditions, indicate sig-
nal levels of SB and 59 and yet each be 2 periect re-
celver,

5-6. BFO FREQUENCY CHECK

The beat frequency oscillator (BFQ) has been care-
fully adjusted at the factory so that its ifrequency is
50, 0 EC. Readjustment of the BFO will normally not
be required unless the 12AX7 BFO tube (1/2 of VB) or
components in the BFO circuit have been replaced. A
slight readjustment sometimes may be necessary oc-
casionally as a resultof normal aging of the BFO tube.
Asimple check can be made to determine if adjustment
is neceasary as follows:

With the BFO switch at "ON', SELECTIVITY con-
trol at "'5 KC', FUNCTION control at "UPPER"
SIDEBAND, very carefully tune in an AM signal
for a "zero beat", (See Note A below.) Leaving
the recelver tuning unchanged, switch the FUNC-
TION control to the "LOWER'' SIDEBAND position.
If the beat oscillator frequency is correct, 2 "'zero
beat" will be obtained in both the "UPPER and

"LOWER'" SIDEBAND positions. I, however, the
beat oscillator 18 slightly off frequency, a beat note
will be heard when switching from the "UPPER"
SIDEBAND to the "LOWER" SIDEBAND poslition
Adjust the beat frequencyoscillator until zero beat
obtained in both the "LSB" and "USBE" positions
without retuning the receiver. (See Figure 10for the
BFO freguency adjustment care location. )

NOTE A

In instances where the beat oscillator is
considerablyoff frequency, it may notbe
posaible to obtain a "zer¢ beat’” when
tuning in the signal. In this case, It will
be necessary to first "roughly’ set the
beat oscillator to operate at approxi-
mately 50, 75 KC as follows: With the
BFOswitch at"ON', SELECTIVITY con-
trol at . 5 KC", and FUNCTION control
at "UPPER SIDEBAND, tune the re-
ceiver to a nolsy part of the band (not to



a signal). Adjustthe BFOslug for mini-
mum nolse on the noise signals. Thern
set the SELECTIVITY control at "5 KC"
and make the BFO {requency check as
cutlined in the preceding paragraph.

If the BFO frequency check indicates adjustment is
necessary, proceed as follows:

Turnthe BFO sluga few degrees to the leftor right
30 as to lower the beat note frequency, and repeat
the BFO frequency check, H the beat noteobtained
15 higher in frequency thanthat obtained originally,
it is an indication that the slug is being turned In
the wrong direction. Continve varying the setting
of the slugin small steps and repeatingthe BFOfre-
quency check untll "zero beat" 18 obtained im both
the”" UPPER" and"LOWER" SIDEBAND positions.

5.7. NOTCH FREQUENCY CHECK

Readjustment of the notch filter circuit is pot nor-
mally necessary unless the components in the notch
filter circuit arereplaced. To check the circuit, pro-
ceed as follows:

Check the BFQ {reguency as instructed in Section
5-6. Set AVC to "ON" and the SELECTIVITY con-
trol at "3 KC"'. Tune in an unmodulated carrier,
from a station (a transmitter VFO, orasignal gen-
erator) for a "zero beat'", Place the BFO switch
in the "OFF" positon to de-energize the BFOQ.
Tune the NOTCH FREQ. for a minimum reading
on the "S" meter. The NOTCH FREQ. dial should
be aset at "50 KC",

K the notch frequency check indicates that an adjust-
ment i necessary, proceed as followa:

Loosen the NOTCH FREQ. knob and reset it to indi-
cate ''50 KC'. Rotate the control to approximately
"51 KC", Tune across an unmodulated carrier
while observing the "S" meter. (Use an approxi-
mate S-9 aignal. } The meter will indicate two peaka.

Readjust the NOTCE FREQ. control asnecessaryto
approximately equalize the peaks, Then tune the
receiver for a minimum reading on the "S" meter

between the two peaks. Adjust the NOTCH DEPTH
control R20, located on top of the SX-111 receiver

chassis, for a minimum reading on the "S' meter,
‘Refer to Figare 10 for the location of R20,

5.8. CRYSTAL CALIBRATOR CHECK

The CRYSTAL ADJ, conirol on the crystal cali-
brator chassis operates a trimmer capacitor con-

nected acroas the 100 KC callbrating cryatal, This
trimmer capacitor permits slight adjustment of the
calibrating crystal to exactly 100 KC by comparison
with the 10 MC signal transmitted by station WWV.
This is done by setting the BAND SELECTOR to"WWV
10 MC' and tuning the receiver to the WWV 10 KC
mark on the top scale of the slide rule dial. This
capacitor has been set at the factory and should not
require periodic readjustment unless extreme cali-
bration accuracy is desired. I adjustment is re-
quired, proceed as outlined below.

Set the FUNCTION awitch to "UPPER" SIDEBAND,
and all other front panel controls as for normal AM
reception. Tune in the 10 MC WWYV signal and wait
for the period during which the signal from WWY ls
unmodulated. Then switch on the crystal calibrator
by setting the FUNCTION awitch at CAL. and adjust
its frequency, by means of the CRYSTAL ADJ. con-
trol untll the erystal calibrator signal "'zero beats"
with the signal received from WWYV. I the adjust-
ment is attempted during periocds that WWV is modu-
lated, an erroneous zerc beat may be obtained with
the mndulatingfrequency instead of the desired carri-
er frequency,

5.9. SERVICE OR OPERATION QUESTIONS

For any further irformation regardingoperation or
servicing of your SX-111 receiver, contact your Halli-
crafters dealer. The Hallicrafters Company maintaina
an extensive system of Authorized Service Centers
where any requir ed service will be performed promptly
and efficiently at 2 nominal charge. All Hallicrafters
Authorized Service Centers display the sign shown be-
low,
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For the location of the one nearest you, consult your
local dealer or telephone directory. Make no service
shipments to the factory as The Hallicrafters Company
will not acceptthe responsibility for unauthorized ship-
ments,

The Hallicraftera Company reserves the priv_;
of making revisions in current productionof equipment
and asswmes no obligation to incorporatethesere-
visions in sarlier models,

SECTION VI
ALIGNMENT

6-1. GENERAL

This recelver hasbeen carefullyaligned atthe facto-
ry by specially trained and experienced personnel using
precision equipment. Alignmentof the receiver should
notbe attempted until ail other possible causes of faunity
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operation havebeen investigated. Alignmentshould not
be required unless the receiver has been timpered with
or component parts have heen replaced in the RF or
IF stages. Alignment should be madeonly by persona
familiar with communications receivers and expe-
rienced in their allgnment. Refer to Figures1Qand
11 for location of all alignment adjustments.



6-2. EQUIPMENT REQUIRED

1.

2. Vacuum tube voltmeter (VTVM) or other high

Signal generator covering 50 KC to 30 MC.

impedance DC woltmeter,

3.

Qutput meter {or AC scale of VTVM), Connect
output meter to appropriate speaker output ter-
minals., H a VT'VM is used, commect it to ter-
minale 500" and "G and terminate the output
with a 500 ohm resistive dummy load,

6-3. INITIAL CONTROL SETTINGS

----- . "

- ] " 'l-
*

BAND SELECTOR. . . . . . .
RF AND AUDIO GAIN. . . .
AVC AND NOIBE LIMITER . .
BFO . . -
SELECTIVITY. . .
FUNCTION .. ..
TUNING . .....
ANT, TRIMMER. . .
POINTER RESET . .
NOTCE FREQ. 54 KC OFF

L} | L

] | &+ L ]

. = » « « Gang half meshed

Af indicated in chart
10 {maxinmum)
. .« OFF
i v v n s .. OFF
As indicated in chart
LOWER SIDEBAND

iiiii

Mid point
] [ ] L L] L] M—i‘d pﬂj-nt
or as indicated in chart

CAUTION NOTICE: ALL OSCILLATOR TRIMMER CAPACITORS ARE SQLDERED AFTER ADJUSTMENT, AND
ANY READJUSTME NT REQUIRES THE REMOVAL OF THIS "FIXING' SOLDER, FOR RECALIBRATING ADJUST

SLUGS ONLY.
6-4. ALIGNMENT PROCEDURE
Signal Signal Band | — ) "
Generator Generator| Selector Output Selectivity Remarks
Connections Frequency | Betting Connections Setting
_ _ 50. 75 KC IF ALIGNMENT ' i _

1 | High side directly 5C. 75 KC |80M VIVMDC probe tal:n_m1 . b KC Remove 1st conv. oscll-
to alignment point (anmod. ) alignment point lator tube VB from its
"A" (terminal 1 "B" {jumction of socket to prevent signal
of T2). Bee Fig- R30, R3I, and interference. Adjust top
ure 11. Lowside C30). See Fig- slug of T102, T103, TS
to chassis. ure 11, and T4 (50.75 KC IF's)
for maximum indication,

maintaining approx. 1

------------------ volt reading on VIVM.

ALIGNMENT OF 16800 KC 2nd CONV, OSC. & 1650 KC IF's

2| High aide directly 1850 KC 80M Ouiput meter ac- 5 KC Replace V6 removed in
to alignment point (mod) ross appropriate step 1. Tune generator
"C" (plo 7 of V21 speaker termi- slowly thru 1850 EC to
Low ajide to nals, (VIVM to determine IF passband.
chassis, alignment point Then aet generator to

"BY if 1t is de- center of passband,

sired to monitor using sufficient gener-
detector voltage.) ator output to obtaln ap-

adjustment (top
ator frequency,

not be oscillating and it will be necessary to turn up the generator output and adjust the 16C0 KC crystal activity
slug of T201) until output is obtained, Adjust for maximum output by adjusting the signal gener-
erystal activity (top slug of T201}and the 1650 KC IF' s (top and bottom slugs of T1 and TZ2). Note
that the signal suddenly disappears when the crystal activity slug is turned into the coil and gradually drops in
level when the slug is backed aut of the coil. Set the crystal activity adjustment (top of slug of T201) for half
output on the gentle slope mide of maximum response, Then set the generator as near the center of the IF pass-
band as possible and adjust the top and bottom skugs of T1 and T2 for maximum response. Tune throughthe
passband and observe the shape of the response, I it is symmetrical
set the generator frequency near the center of the passband and repesk T1 and T2,

the adjustment is completed; If not, re-

prox, 1/2 watt receiver
output. E no output is
obtained, the 1600 KC
crysial oscillator may

ALIGNMENT OF 1700 KC

2nd CONV, OSC,

High mide directly
to alignment point
"C" (pin 7 of V2),
Low slde to
chaasis.

(mod)

1650 KC

80M

nals,

HRtt
Bired to

} Outpat meter ac-

ross appropriate
speaker termi-
(VIVM to
allgnment point
if it is de-

detector voltage.)

° KC

monitor

Set FUNCTION centrol
at "UPPER" SIDEBAND,
Tune generator slowly
thru 1650 KC to deter-
mine IF¥ passhand, Then
set generator to center
of passband, using suf-
ficient generator ouftput
to obtain approx. 1/2
watt receiver output, I
po output is obizined,




ALIGNMENT OF 1700 KC 2nd CONV. OSC. {cont)

the 1700 XC crystal oscillator may not be oscillating and it will be necessary to turn up the generator output and

adjust the 17
mum output by adjusting the signal generato
the signal auddenly disappears when the crystal activity alug is
when the slug is backed out of the coll. Set the crystal actlvity adjustment (bottom slug of T201) for half output

on the gentle slope side of maximum response.

00 KC cryatal activity adjustment (bottom of slug of T201) until output is obtained. Adjuat for maxi-
r frequency and the crystal activity {(bottom of siog T201).
turned into the coll and gradually drops in level

Note that

IF SENSITIVITY CHECK

4 With the generator modulated 30% at 400-cycles and connected thru. 05 mid capacitor to the grid (pin 7}
of the 15t mixer tube V2, the IF input required for 1/2 watt receiver cutput should be approximately 20
microvolts, This agsumes the crystal activity is set for half of maximum response as outlined in steps
2 and 3 above,

RF ALIENBIEN"I‘
Beforeproceeding with the RF alignment, check apeaker terminals, {Connectthe VT VMtoalign
the tuning dial for proper indexing. The dial ment point "B" if it 18 desired to monitor the
should index with the low frequency end of the detector voltage, ) Maintaina 1/2 wattreceiver
bands when the tuning gang is fuily closed. output.
Use an ampiitude modulated (30%) signal. Connect generator between "A" terminal and
ground of TS1, Connect highsideof generator
Set RF and AUDIO GAIN at 10", AVC and NOISE through 50 to 70 ohm carbonresistor to antenna |
LIMITER at"QOFF"', SELECTIVITY at "2 KC", terminal " A".
FUNCTION at "LOWER SIDEBAND".
The oscillator frequency is higher thanthe sig-
Connect the output meter acroas the appropriate nal {requency on all bands.
Band Generator &
Step Selector Receiver Adjust for Maximum
Setting Frequency
5 T 80M (Band 1) 4, 0 MC C55 (osc trimmer)
C40 (mixer trimmer)
C2 (ant trimmer at midpoint)
80M (Band 1) 3. 5 MC L18 (osc slug)
L12 (mixer slug}
L _ L5 {(ant siug)
8 40M (Band 2) 7.3 MC CHT {osc trimmer)
C39 (mixer trimmer)
C2 (ant trimmer at midpoint)
40M (Band 2) 7.0 MC L17 {osc slug)
L11 (mixer siug)
L4 (ant siug)
7 20M (Band 3) 14. 4 MC C59 (osc trimmer)
L10 (mixer slug)
<2 (ant trimmer 1/3 open}
20M (Band 3) 14, 0 MC L18 (osc slug)
C37 (mixer pad)
L3 (ant siug)
g 15M (Band 4) 21. 5 MC C83 (osc trimmer)
L9 (mixer slug)
C2 (ant trimmer 1/3 open)
15M (Band 4) 21. 0 MC L15 {osc slug)
C33 (mixer pad)
| L2 (ant slug)
9 10M (Band 5) 29, T MC C80 {pac trimmer)
L8 {mixer slug)
i {(Cont. on page 18). | C2 (anttrimmer 1/9 open)
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Band Generator &

Step Selector Receiver Adust for Maximum
Setting Frequency
RF ALIGNMENT (cont)
10M (Band %) 28. 0 MC L14 (osc 8lug)
C32 (mixer pad)
L1 (ant slug)
— - - il
10 10 MC WWV (Band 8) 10, 0 MC C53 (oac trimmer)
C3%5 {mizer trimmer)

BFO ADJUSTMENT
Refer to Bection 4-8,

NOTCH FILTER ADJUSTMENT
Refer to Section 4-17.

s METER CALIBERATION
Refer to Section T-4.

Make both the mechanical and the electrical "'S"
meter zero adjustments.

Connect the signal generator as for RF ALIGN-
MENT above. Use a 14, 3 MC, 50 UV modulated

signal

Set the recelver controls for AMreceptionon the

20M band and accurately tune in the signal
det RF GAIN to "10" {maximum), AVC to "ON"
and SELECTIVITY to "2 KC".

Adjmst core of T201 (Top, LSB; Bottom, USE)
for 89 reading on "'S" meter.

SECTION VIii
SERVICE DATA

7-1. S0.75KC IF S5YSTEM

Figure 13shows the type of couplingused in the 50,75
KC I¥ system. Note that inductive coupling is avoided
by careful shielding of the IF coils and signal transfer
occurs only through capacitance and resistance. By
incressing the value of "C" and decreasing "R", the
selectivity 1s made sharper while by deereasing "C"
and increasing "R", the selectivity 1s made broader.
The proper values of "C" and "R are switched in the
circuit by means of the SELECTIVITY control "R
varies the "Q" of the tuned circuit and "C" varies the
coupling. This R-C coupling arrangement affords a
more accurate means of selectivity control than that
readily obtainable by any other method.

7-2. CHASSIS REMOVAL

The chassis and front panel assembly can be easily
withdrawn {rom the cabinet as a unit after removing
four screws from the front panel, one at each side of
the trim strip, and the twp center screws above the
dial scale; and the four screws on the underside of
the cabinet.

7-3. TUBE AND DIAL LAMP REPLACEMENT
For complete access to the tubes and dial lampa,

remove the receiver from the cabinet {See paragraph
7-2)., The tube and lamp locations are shownin Fige
ure 10,

7-4 "S" METER ADJUSTMENTS

The mechanical adjustment of the "5 meter 18 ac-
cesaible at the front of the meter. The mechanical
adjustment has heen accurately set at the factory and
will normally not require anyfurther adjustment. Ad-
justment can be made, if required, by turning off the
receiver and carefully rotating the adjusiment acrew
until the meter pointer is in line with the right-hand
index mark. {Front panel must be removed - See steps

1 through 3 in paragraph 7-% )

The electrical adjustment i8 made by carefally turn-
ing the'"S" METER ADJconfrol R16 on therear of the
receiver chaasis (Figure 11), until the pointer is inline
with the left-hand index mark The electrical adjust-
ment should be made with the receiver on, RF GAIN
at "', BFO switch at "OFF', AVC switch at "ON",
and FUNCTION switch at"LSB" or "USB". The settings
of the remaining controla do not affect the "S'" meter
reading,

7-3. DIAL CABLE RESTRINGING
1. Remove thechaasis from the cabinet { paragraph
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7-2),

Removethe knobs and frontpanel. Remove the
set screws holding the knobse in place with a
bristo]l wrench, Remove the decorative nuis
and spacers fromthe three toggie switches and
"PHONES" jack. Remove the two remaining
screws at the top of the front panel,

Remove the dial panel assembly by removing
four screws, two at each side of the panel
Carefnlly remove the dial panel assembly,
faking care not to damage the dial pointer,

Turn the tuning shaft fully counterclockwise so
that the ttming gang capacitor is fully meshed,

Resiring thedial cord 2a follows (Figure 18):
(@) Slidethe dial cordthrough the holein the
toning drum so the end with the erimped
tab is on the front. See cutaway.

b) Proceed clockwise (1) around the drum
8 1/2 turns and up over wheel " A" (2) to
wheel "B" (3).

Continue around wheel"B" (4) and across
to wheel "C",

{e)

() Continue around wheel "C" (5) and back
across to wheel "D" {(6) and down to the

taning droum (7).
Finish up by routing the cord intec the

8.

10,

11,

12

F:rum alot and attach to the drum spring
8).

Set the POINTER RESET shaft at the halfway
point of its travel,

Set the pointer on the pointer rail and engage
the dial cord. Do not crimp the tabs on the
pointer at this time.

Temporarily set the dial panel assembly in
place to line up the pointer. The tuning shatt
ghould be completely counter clockwise and the

toning gang capacitor fully meshed.

Line up the pointer on the left-hand low fre-
quency marke on the dial

Remove the dial panel assembly and crimp the
tabson the pointer, Place a drop of cement on

the pointer tabs and dial cord to permanently
gsecure the pointer and dizl cord,

Rotate the tuning shaft from the low end to the
high end, and backto thelow end. Do this sev-
aral times, Checkfor backlashor jerky motion
of the pointer, If this occurs, it may be nec-
essary to shorten and tighten the dial cord,
stralghten the pointer, or both

Replace the dial panel assembly, front panel,
Imobs, decorative nuts and washers, and re-

tarn the chassis to the cabinet

@/l ©

L=

=

Figure 13,

Dial Cerd Stringing Diagram
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SERVYILE FRANKIYD LiJE

Schematic Halllcraftera Schematic Halllcrafter.
Symbol Desacription Part Number Symbol Deacription Part Number
CAPACITORS CAPACITORS (CON'T)
C1,25,207 2.2 mmi., SOV, , 0% cT3 560 mmf., Mica {Part
Neuiralizer 04 T-200403-04 of L.20} 470-232561
c2 4-50 mmi. ; Ant. C74 10 mmi., N4700; Car.
Trimmer 043 -200450 Disc (Part of L20} 479-042100
C34,B,C Variable Capacitor, C15 470 mmi. , 500V., 10%;
Main Tuning 04£8- 300447 Mica {Part of L20) 470-213471
C4 §8 mmi., 5%, N150; CTE . 022 mid.; Molded
Cer. Tub. 491-025680-53 Paper (Part of L.20) 409-034223
C5 95 mmwmi., 10%, N750; c77, 82 .001 mfd. , 800V, ,
Cer. Tub. 491-008250-8% 20%; Molded Paper 499-034102
C§, 42,83 51 mmi., 10%, N33O, Caa 100 mmf., 10%, N75);
Cer, Tub. 481-008510-T1 Car. Tub. 4581-008101-9¢%
CT, 9,41, 44, 84,202, 203,204,211 CB1 10 mid., HQV.;
.02 mfd,, 500V, ; Electrolytic 045-200211
Cer. Disc 047-100242 c201 100 mamf. , 10%; Cer.
C8.10,11,12,14,15 Tub. 481-0268101-9-
. 005 mid. , 450V.; 208, 208, 210, 202, 304
Cer. Disc 047- 100168 .01 mid., 500V.; Cer.
C13,18 .22 mfd., 200V., 20%; Disc 047-100224
Molded Paper 499-014224 C301 4-50 mmi., NT50; Trimmer 044-200437
C18 180 mmif., 5%; Mica 4T0-212181 C303 82 mmf. , 500V. , 10%; Mica 470-213820
Cl17,18 T500 mmi., 500V., 5%;
Silver Mica 470-422752
£20,21 . 04T mid., 800Y., 20%; *RESISTORS
Molded Paper 499-034473
Cc22 27 mmf, ; Cer. Tub. 491-008270-94 R1,5,35 22 ohm 451-252220
C23,34, 205, 206 R2, 8,21, 286, 31
1890 mmf. , S00V.; Silver 1 megohm 451-252105
Mica 470-232391 R3,39,42 180 ohm 451-252181
C28, 30 . 047 mid. , 200V.; R4 15K ohm, 1W 451-352183
Molded Paper 499-0144T3 RT.48,203 22K ohm 451-2%52223
c27 300 mmt., S00V., 10%; ne 330 ohm 451-252331
Silver Mica £70-223301 R 58K ohm, 2W 451-652563
C28,28 220 mmf. , S500V., 10%; R10, 15 3. 3K ohm, 1IW 451-352332
Cer. Tub. ATR-016221 Rll,EM,EﬂE,EDE,EﬁT,EﬂE,Bﬂa
C31,78 . 0033 mid., 600V., 100K ohm 451-252104
: 20%: Molded Paper 499-034332 R12 15 ohm 451~-2521%50
C32,33,37 8-60, 3-35, 8-80 mmi.; R13,622 100 ohm 451-252101
Var, Triple Padder D44-200514 R14,1% 8, 2K ochm 451-252822
C34, 49 5 mami,. , +.25% mmf., Rié 500 ohm, variable;
NPQ; Cer. Tub. 491-001050-12 st Meter Adj. 025-200022
35,39, 40 3-3%, 8-60, B-80 mmf. ; R17 58 ohm 451-252580
Vvar. Triple Trimmer 044200515 R18 100K ohm, 2W 451-652104
Cas 38 mmf., 2%, N220; R20 5K ohm, variable;
Cer. Tub. 491-004380-83 NOTCH DEPTH Cantrol p25-201716
38 150 mmt., 2%, N470; R23 38K ohm, 1W 451-352393
Car. Tub. 491-024151-33 R24 3, 3K ohm 451-2%52332
C43 15 mmf., +,25 mmi., R25, 57 2.2 megohm 451-252225
NPO; Cer. Tub. 481-001150-22 R27,202 120K obhm 451-252124
C45 .0013 mfd. , 500V, R28, 34,47 4TK ohm 451-252473
59, Mica £70- 442132 R1% 2T0K ohm 451-352274
C48, 48 24 mmf,, S00V., I%; R3O 20K ohm 451-252824
Dursmic 482~151240 R32 ROUE ohm, variable;
C4T 85 mmf, , 500V., 3%; AUDIO GAIN Control 025-201811
Duramitc 482- 181850 R37 3, 9K ohm, 1W 451-352392
C50 280 mmi. , 500V., 3%; R38 10¥ ohm, 1W 451-352103
Daramic 483-161261 R37 10K ohm, variable;
C51 56 mmd,, 500V., 2%; RF GAIN Control 025-201733
Duramic 482-161580 R38 330K ohm 451-252334
Ci2 38 mmf., 2%, NPO; R40, 43 220 ohm 451-252221
Cear. Tub. 491-004360-22 R41, 44 380 ohm 451-252391
C53, 55, 57, 560,60, 83 R45 10K ohm 451-252103
1-30 mmf: Var. Trimmere 048-200415 R48 2K ohm, 10W, wire-
C 54 38 mmnf., 2%, N3I30; wound 453-082202
Cer. Tub, 401-004380-T3 R49 15 megohm 451-252156
56 82 mmf., 2%, N150; RS0, 304 220K ohm 451-252224
Cer. Tuh. 491-024820- 52 j:1.) ] 470K ohm 451-252474
C58 38 mmf., 2%, N33D; , RS2 270 ohm, 1W 451-352271
Car. Tub. 49]1-004300-T3 R33 27 ohm, 1W 451- 352270
Cal 47 mmf., 2%, N30, 54,55 8.8 ochm 451- 252088
Cer. Tub. " 491-004470-T3 RS 2K ohm, W, wire-
62 56 mmi., 2%, NIXO; wound 024- 101258
Cear. Tub. - 491-004560-73 R201 2. 2K ohm 451-2%2222
CB4 .01 mid. , 1400 W.V.D.C R301 880K ohm 4%1-252884
{AC Line By-Pusn) 047-200752 R302 4. TK ochm 451-252472
C85,67,71,79
.01 mid, , 60OV, , 10%, s All resistors are 10%, 1/2 watt, carbon type unless
Molded Paper 499-031102 otherwise apecified.
Ccg4,70 ,022 mfd, , 800V., 10%;
Molded Paper 499-031223 COILS
Ccaa, 72 4700 mmi, , 600V., 10%;
Molded Paper 490-031472 L1 Coll, Antenna {10 Mester
C69A,B,C B0-20 mtd. , 450V.; Band) 051-203571
20 mid., 400V.; L2 Coil, Antenna (15 Meter®
Electrolytic 043-200113 Band) 051-202574
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SERVICE PARTS LIST (CONT.)

Schematic Hallicraiters Behematic Hallicrafiers
Symbol Deactiption Part Number Symbuol Deacription Part Number
COILS {COR'T) JACKS, PLUGS AND SOCKETS (CON'T)
1.3 Coll, Antenna (20 Meter Connector, Male 010-100231
& WWV 10 MC Bands) 0%51-20257% B02 Socket, $ Pin 006~ 100186
L4 Coil, Antenna (40 Meter Plug, 5 Pin 035~ 100038
Band) 051-202576 503 Jack, Phone (336~ 100002
L5 Coll, Antenna (B0 Meter
Band) 051- 202577 TUBES AND LAMPS
L& Choke, RF; 540 UH 053-100107
L7 Coil, "T" Notch V1, 4 8DCE; RF Amplifier &
ABEY. 3%1- 102600 50, 75 KC IF Amplifter 080-901328
L3 Coil, Mixer (10 Meter V2 6BYH; Mixer 080-901114
Band) 051- 202578 V3 6CB6; 1650 KC IF
L8 Coll, Mixer {15 Meter Amplifier DB0-801115
Band} 051-2025T9 vh 6BJ7, AVC, Detector
L10 Coil, Mixer (20 Meter & ANL Stage 080-801113
& WWV 10 MC Banda) 051-202580 Vo 6C4; 15t Conv, Osc, 090- 800830
.11 Coil, Mixer {40 Meter v 5Y3/GT; Rectifier 000-901111
Band) 051-202%81 v QA2; Voltage
L12 Coll, Mixer {0 Mater Regulator 090- 800001
Band} 051-202582 Ve 12AX7: BFO & Audio
L13 Choke, RF 053-200475 Stage 080- 800036
L.14 Coil, Osc. {10 Matar vi1o BAQSA; Audic Output QR0-801331
Band) 051-202583 Va0l - §BAS: 2nd Mixer 090-801112
L15% Coil, Osc. (15 Matar V202 12ATT, Znd Conv. Osc. 080~ 800034
Band) 051202572 V3Dl 8AU6: Crystal Calibrator 080- 800808
L16& Coll, Oac. (20 Meter LM1,2,3 Pilot Lamp, #44
Band) 051-202583 Bayonet 0.3p- 100003
L17 Coil, Osc. {(4) Meter LM4 Pilot Lamp, #44
Band) ' 051-202584 Bayonet 038- 100004
L18 Coll, Osc, (B0 Meter
Band) 051-202585 KNOB AND KNOB SKIRTS ASSEMBLY
L18 Choke, Filiter DS6-300349
1.20 Coll Assy,, BFO (5D Knob, TUNING 015-301339
KC) (Inc. CT73,C74, Knob, ANT. TRIMMER
75, 78) 054~ 200054 L POINTER REBET 015-200876
L201,202 Choke, RF 053-400008 Knob, FUNCTION 015-101350
Knoh, SELECTIVITY 015101348
TRANSFORMERS Knob, BAND SELECTOR 015-101347
Knob, NOTCH FRE-
T1,2 Transiormer, IF QUENCY D15=-1{11348
(1650 KC) 050- 200488 Knob, RF & AUDIO
T3, 4,202, 203 GAIN 015-101348
Transformer, IF
{50. 75 KC) 050-20048% MISCELLANEQUS PARTS
TS Transformer, Power a53- 400681
T6 Transformer, Audio Bracket, Main Tuning
Outpuat 055- 300407 Shaft 08T-~-207001
T201 Transformer, 2nd Comv, Cabinet 066~ 502384
Qsc. (1600-1700 KC) 050- 300489 Cord, Dial 038~ 100042
X201,202 Crystal Pair, Matched;
SWITCHES 1600 KC and 1700 KC
Crystals 019-101902
S14A Wafer, Antenna Input 082-200150 Cryetal Marker Agaem.
51B Wafer, RF Amp. {100 KC) 0{1-B02508
Grid 052-200151 X301 Crystal Marker (100 KC) 019-202351
S1C Wafer, RF Amp. CR301 Cryetal Diode, Type
Plaie 082-200152 1N29% 01%9-201080
S1D Waler, Mixer Grid 062-200153 Dial Light Assem. 086- 300487
S1E Wafer, Cac. Cathode 062-200154 Dial Scale, Glass 083- 400689
S1F Wafer, Osec. Grid 062-200155 Flywheel 071-10017E
52A,B Switch, DPST; AVC Foot, Mtg. 016- 100007
ON-OFF 080~ 100285 Fl Fuse W/Leads 039-1003386
53,8 Switch, SBPST, ANL Lock, Line Cord
ON-OFF & BFD (080~ 100138 {Male) 076-100387-01
54 Bwiteh, FUNCTION 080-202070 Lock, Line Cord
3 Bwitch, SELECTIVITY 080-202071 (Female} a76-100387-02
Panel, Front 088-400088
Plate, Dial 083-303972
JACKS, PLUGS AND SOCKETS Painter D32-200409
M1 “S'" Meter DBZ- 300431
PL1 Line Cord and Plug 087-201869-02 Retainer, Glass D76~-100683
Socket, Tube; T Pin Shaft & Index Plate,
Min. 006- 100644 Band Switch 074-202152
Socket, Tube; 7 Pln Shaft, Pinion 074-202118
Min. 006 - 100845 Shaft, Reset 074202115
Socket, Tube; Octal 008-~200296 Shaft, Tuning 074-202031
Socket, Tube; P Pln Spring, Torsiom 0T75-200697
Noval 006 - 200500 T51 Terminal Board,
Socket, Tube; T Pin Antenna OBB-202026
Min. 006 -200505 TS2 Terminal Board,
Socket, Tuke; 7 Pin Mute Strip 088202025
Min, 006-200758 T3 Terminal Board,
Eocket, Octal 006- 200266 Speaker 088-100578
Socket, Crystal 0D&- 200873 Trim Strip, Large 007 - 400747
501 Jack, Ant. Coax O38-100043 Trim Strip, Small 007-2007 46
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NOTEW
WOLTAGE READMNOE TAMEN UNDER THE FNLLDW
COMODITIONE.
i VOLTAGE -H7 YOLTS, 80 CYCLEN AC.

P .._:_..._H.IE n.-l:
SINTCH AT "OFF, AVC rqwﬁ.nm:niq..a

LENTER AT OFF; FUNCTION AT "LOWER SiDE-
BAND, SRLECTIVITY ATBMC.’ AMD RAND
BELECTOR AT “soM.”

L ALL VOLTAGEY ARE OC AND POBITIVE UNLESS
OTHDXWISE SPECIFMD. DC AMC AC VOLTAGES
WETER. A

4 ALL VOLTAPES MEASURED BETWEEN TUBE
WOCKET TEMMINALY AND CHASEIS UNLERS

OTHEAWSE SMLOIFIED.

§ VOLTABES SHOWN FOR VIOR ARE WITH
FUNCTION CONTROL AT “LOWER BiDEBAND."
3 THE “UPPER BIOESAND™ POSITION, THE
VOLTAGES OF THE TWOD TRIODE SECTIONE
ARE REVERSED THE GRD VOLTASE WILL WARY
WATH CATSTAL ACTIVITY.

& VOLTAQES FOR PMINE | & 2 OF V8 ARE
TANEN WITH SO SWITCH AT “ON’

MW PVAC WMEABURED ALROSS FiINS 288

NaN  VOLTAGE VANES WITH SETTING OF
TG GiNg AND BANOSWITCH

Ma-WOT MEASUREABLE

I - INTERNAL CONMECTION
NC = NG CONNECYION

HT- HEATER MD-TAP

M- MTERMAL BHIELD M

MM MEASURED W CALMRATE POSTION.

IST COMV. OSC.

V6
KW e

I650KE IF AMP.

DET AVC. ANL.
Vi
agJ7

CRYSTAL

CALIBRATOR
% VIO

. eAud 4 0y

I 5T MIXER
“EN V2

2ND MIXER
vZol
bRAS

B &3 VAL

Figure 15. Voliage Chart
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