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Figure 1.

Hallicrafters SX-100 Receiver

92X5016

SECTION |
GENERAL

new Hallicrafters SX-100 Selectable
Sideband Receiver is precision built to bring you
the finest in world-wide radio reception. This
1 conversion y
receiver tunes from 538 to 1580 kilocycles and
1.72 to 34 megacycles, with calibrated electrical
bandspread provided on the 80, 40, 20, 15, and 10
meter bands. You'll hear foreign and domestic
shortwave broadcasts, amateurs, police, aircratt
ships-at-sea, and countless other exciting distant
stations ... as well as all your favorite programs
on standard broadcast. The receiver providesfor
AM, and single-sideband
signals over its entire tuning range, 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
signal-sideband signals but is also useful in elimi~
nating heterodyne interference when receiving
AM signals.

Unlike the ordinary dual-conversion re-
entver, your SX-100 rocsiver employs ¢ st o
ds. As a result, e
peactically nonwcxistent, "Rasorsharp: sl
tivity is made possible by the useof an adjustable
MC second IF with four high-Q, permea~
bility-tuned circuits. Receiver selectivity is vari-
able in five steps from 500 cycles to 5 KC at
6 DB down and from 5 to 20 KC at 60 DB down.

tuned RF sl:ge assures maximum sensi-
tivity and 2 hig] al-to-noise ratio for out-
Clatiing. Yonsutian of week wnd Mcttat Slpials,
A manual sensitivity control prevents overloading
by strong signals. Anantenna trimmer, adjustable

from the front panel, permits peaking of the RF
stage to compensate for loading effects of various
antennas. A noteh filter circuit allows rejection
of an extremely narrow portionof the IF passband.
With the notch filter, an interfering signal can
easily be "notched out". The position and the de-
gree of notch rejection are adjustable from the
front panel.

Outstanding frequency stability is achieved
by the use of ceramic trimmers and coil forms
in the 1st conversion oscillator, extensive temp-
erature compensation, voltage regulation of all
oscillators, and the use of a crystal-controlled
2nd conversion oscillator.

Tuning is accomplished by a precisiongoar
drive tuning mechan ure extremely
Clove calibtation’ ARG sesiraie resstanility
Smooth flywheel tuning affords maximum traverse
speed and operating ease. A 100 division logging
scale on the main TUNING and BANDSPREAD
Knobs, plus a hundredths scale on the tuning dials,
assures ease and accuracy in logging and re-
locating stations of special interest. The logging

number on the knob s
main tuning dial logging scale reads 12, and the
main TUNING knob scale reads 25, the logging
number is 1225. A built-in 100 KC crystal cali-
brator provides marker signals at every 100 KC
on the dial for checking calibration accuracy. A
trimmer capacitor, accessible from the topof the
chassis, permits adjustment of the calibrating
oseillator to exactly 100 KC by comparison with
the frequencies transmitted by station WWV.



automatic series noise limiter circuit,
rolled by a switch on the front panel, reduces

mlerference from electrical equipment, ignition
, and other forms of pulse type noise.

n "S" meter is used when receiving AM
signals to indicate the accuracy of tuning and the
relative strength of received signals. The meter
is calibrated in microvolts, "S" units from1to 9,
and in decibels above §9 to + 80 DB.

The Receive-Standby switch on the front
panel silences the receiver but leaves the heater
and plate power on to provide instant reception
between transmission periods. Provision has also

been made in the receiver for remote receive-
standby control, and for transmitter switching
from the front panel.

Audio output connections include terminals
for a 3.2 ohm speaker and a 500/600 ohm output
for ling or speaker. A front panel ask for head-

hones is also provided and the speaker is auto-

maucally silenced when the headphons plug is in-
se nput jack at the rear of the re-
ceiver, perrmls ‘ttachmont of a record playor,

e receiver is designed to operate on 105
to 125 volt, 50/60 cycle AC current. Provision
is also made in the receiver for operation from an
external DC power supply or batteries in areas
where AC power is not available.

SECTION 11
INSTALLATION

UNPACKING.

After unpacking the receiver, examine it
closely for damage which may have occurred in

ansit, Should any sign of damage be apparent,
file a claim 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 air circulation through the
ventilation holes andopenings in the cabinet. Avoid
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 receiver for reasons of ventilation.

2-3. ANTENNAS.

The RF input of the receiver is designed for
operation from either a single-wire antenna, or a
half-wave doublet or other tuned antenna with
transmission line impedances from 52 to 600
ohms. Antenna connections are made to a three
terminal srip at the rear of the veceiver marked
"AL", "A2", and "G". Mounting holes are also pro-
vided, Sdinens 1 the antsnnt Serminais, 108 e
stallation of an AN type SO-239 connector for
coaxial cable installations.

A, Single-Wire Antenna

The simplest antenna andone whichwill pro-
vide satisfactory results throughout the entire
buniag eange i & conventlonalsingle-wics slanna.
In mo: , good results can be obtained
with just the oot lengthof antenna wire supplied

with the receiver. (See Fig. 2.) Simply attach one
end of this wire to terminal "Al", connect the
jumper link between terminals "A2" and "G",
and then run the wire about the room in any con-
venient manner. If the receiver is operated in a
steel constructed building or where receiving con~
ditions are exceptionally poor, anoutside antenna,
50 to 100 feet long, may be necessary. The outside
antenna should be erected as high as possible and
kept free from surrounding objects. In some loca-
tions, reception may be improved by connecting
a ground wire (ordinary copper wire) from termi-

1 "G" to a cold water pipe or outside ground

Figure 2. Single Wire Antenna

3. Doublet Antenna Using
“win-Lead Transmission Line




rod. While the use of an outside ground rod in-
stalled in accordance with Insurance Under-
writer's Laboratories requirements is adequate
protection against lightning, we strongly recom-
mend an additional connection to the nearest cold
water pipe to eliminate any shock hazard.

B. Half-Wave Doublet Antenna

For top performance, especially on the
short-wave bands, the use of a half-wave doublet

ohm transmission line is recommended. A typical
doublet antenna installation is shown in Fig. 3.
The doublet antenna should be cut to the proper
length for the most used frequency or band of
frequencies. The overall length in feetof adoublet
antenna is determined by the following formula:

Length in feet
Frequency in megacycles

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

The doublet antenna may be fed witheither a
balanced or unbalanced transmission line. Whena
balanced line such as "twin-lead” or a twisted
Bite a jhed, the line connects o ferrunals VAL

and

"G 14 disconnected. (See Fig, 0.) When using an
unbalanced line such as coaxial cable, the inner
conductor connects to terminal "A1", the outer
metal braid connects to terminal A2, and the
jumper link connects between terminals "A2" and
"G". A ground wire may improve reception when
using an unbalanced type line.

By feeding the doublet antenna witha trans-
mission line having an impedance of 300 ohms, a
broader frequency response is obtained than that
possible with a 50-75 ohm line.

The antenna provides optimum pe;
formance cmly S tne frequency for which it is
cut. Therefore, it may be desirable for reception
on frequencies Temote from the antenna frequency
to utilize the antenna asa single-wire type. This
is accomplished by connecting the two trans-
mission line leads together and connecting them to
terminal "A1". The jumper link in this case should
be connected between terminals "A2" and "G".

In an installation where the receiver is used
in conjunction with a transmitter, it may be advan-
tageous to use the same antenna for receiving as
for transmitting. This is especially true when a

bl changeover relay or
Faife switch conneted in the antenna leads.

For further information regarding antennas,
e N L e
L. Antenna Book", both published by the
e e, Radio Relay League, West Hartford,
L U.S.A,

2-4. POWER SOURCE.

he receiver is designed to operate directly

portable or emergency service in areas where
AC power is not available. Connections to the DC
source are made through the DC POWER SOCKET
at the rear of the receiver. (See Fig. 4.)

A, AC OPERATION
he pover cord into any convenlent
in doubt

AC power Sutiet of the proper rating. If
ety ot s, Sontach pous SotALpower

- 4. Rear View of Receiver
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Fig. 5. Wiring Diagram for DC Operation

company before plugging in the receiver. The
wrong power source can cause serious damage.

IMPORTANT: The receiver will notoper-
ate from an AC source unless the JUMPER PLUG
is inserted in the DC POWER SOCKET. (See
Fig. 4)

B. DC OPERATION

Tl cocelver may be operated from an
external DC
Supply or batteries by re
PLUG normally located in the DC POWER SOCKET
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Figure 6. Schematic Diagram of

at the rear of the receiver and replacing it with a
This

requirements for DC operation ar follow:
"B supply, zsn vons 205 MA; "A" supply, 6.3
volts at 4.1a

2-5. SPEAKEI.

three-terminal strip, marked "G", "3.2"
and "sno", is provided at the rear of the receiver
for connecting the external speaker that is re-
quired with the receiver. (See Fig. 4.) Any perma-
nent magnet speaker with a 3.20hm voice coil can

oy

ERSTIVITY]
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Sensitivity and Receive-Standby Circuits.




be used by simply connecting the two leads from
the speaker voice coil o the terminals marked
"3.2" and "G". If it is desired to use a speaker
with a voice coil impedance other than 3.2 ohms,
a matching transformer 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, 2500 ohm pri-
mary impedance, and a secondary impedance to
match the impedance of the speaker voice coil.
Connect the primary of the transformer to the
terminals marked "500" and "G" and the secondary
to the speaker voice coil terminals.

The hallicrafters R-46B and R-47 speakers
are both designed for use with your receiver.
Either spesker may be comnected io the terminale
arked "3.2" and
2-6. HEADPHONES.
e headphone jack, marked PHONE, islo-

eadphones ranging
rom 50 ohms to 5000 ohms will provide satis-
factory performance.

2-7. RECORD PLAYER CONNECTIONS.
phono jack is provided at the rear of your

receiver for attaching a record player. (See Fig.

4.) Any record player using a crystal cartridge,

a magnetic cartridge with a suitable pre-
amplifier, will provide satisfactory results. For
phono operation, insert the pin-plug from the re-
cord player or pre-amplifier into the phono jack
on the front
panel at "PHONO". Adjust the VOLUME control
for the desired volume level aud set the RESPONSE
control at either "NORMAL" or "TREBLE CUT"
for the desired tone. The remaining controls are
inoperative and will have no effect on phono
operation.

2-8. RELAY AND TRANSMITTER SWITCHING.

One half of the DPST RECEIVE-STANDBY
switch on the front panel connects to pins 2 and 5
of the DC POWER SOCKET at the rear of the re-
ceiver, and is available for transmitter switching.
(See Fig. 6.) This half of the switchis in the open
position when the RECEIVE-STANDBY switch is

"STANDBY" and closed when set at
EIVE".

2-9. REMOVE RECEIVE-STANDBY SWITCH.

The receiver may be disabled from a re-
mote location by connecting aremote SPST switch
between pins 1 and 4 of the JUMPER PLUG located
in the DC POWER SOCKET at the rear of the
receiver, (See Figs. 4 .). To operate the
receiver with the remote switch, the RECEIVE-
STANDBY switch on the front panel must be left
at "STANDBY".

Figure 7.

Operating Controls



SECTION 11l
FUNCTION OF OPERATING CONTROLS

SENSITIVITY CONTROL.
The SENSITIVITY control varies the gainof

KC IF amplifier stage
obtained with the control set at "10" (fully clock-
wise). In tis position, the tubes being controlled

clockwise, the bias on the tubes increases with a
resultant decrease in gain.

3-2. BAND SELECTOR CONTROL.

e BAND SELECTOR control operates the

fors into the circuit to cover the desired fre-
quency range. The frequency range covered by
each position of the BAND SELECTOR control is
indicated directly on the control.

3-3. ANTENNA CONTROL.

The ANTENNA TRIMMER control operates
a variable capacitor connected across the secon-
dary of the antenna coil of the band in use. This
capacitor adjustment compensates for loading
effects of various types of antenna installations.
The control is normally adjusted for maximum
signal with the main TUNING control adjusted to
the high end of the band in use. With most antenna
systems, the ANTENNA TRIMMER control re-
quires no further adjustment until the BAND SE-

ECTOR control is operated to select another

3-4. VOLUME CONTROL.

The VOLUME control adjusts the audio level
at the speaker terminals and PHONE jack., Clock-
wise rotation of the control increases the signal
applied to the grid of the audio amplifier tube,
thus increasing receiver volume; counterclock-
wise rotation decreases volume.

3-5. AVC SWITCH.

he AVC switch, when set at "ON", places
the AVC circuit in operation to maintain the output
level of the receiver constant regardless of normal
input-signal variations. AVC voltage is applied to
the RF ampllher stage and the 1650 KC IF ampli-
tier stags

3-6. NOISE LIMITER SWITCH.

This switch, when set at "ON", places the
automatic series noise limiter circuitinoperation
to reduce pulse-type noise such as ignition noise
and electrical interference. The limiter circuit
allows the signal to pass through the receiver
unaffected, but makes the receiver inoperative for
noise amplitudes greater than those of the signal.
It will work on AM signals only and is self-
adjusting, 1. e., it automatically adjusts itself to
the signal level.

The noise limiter circuit "chops” noise
peaks received at the detector by means of a
biased diode which becomes non-conducting above
a predetermined signal level. When the limiter
circuit is in operation, the audio output of the de-
tector must pass through the limiter diode to the
grid of the audio amplifier. The limiter diode nor -
mally acts as a conductor for the audio signal as
long as the diode plate is positive with respect 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, con-
duction ceases, and that portion of the signal is
automatically cut off from the audio amplifier.

he point at which the limiter diode becomes non=
conducting is made sufficiently high so that the
diode will not clip modulation peaks and thus im-
pair intelligibility, but et low enough to limitthe
noise peaks effectively.

3.7. AM/CW-SSB SWITCH.

This switch, when set at "CW-SSB", 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 Hartleyoscillator circuit and
is voltage-reulated to insure bigh stasle operd-

on. AM" position of the AM/CW-SSB
swncn dxsab‘es the BFO for normal reception of
t

-SSB reception. In the "CW-SSB" position the
time constant is made longer, to provide better
AVC operation for SSB.

3-8. SELECTIVITY CONTROL.

The SELECTIVITY control is used to vary
the selectivity of the receiver to fit receiving
conditions. Five degrees of selectivity are avail-
able, ranging from 500 cycles, for CW reception




under crowded band conditions, to 5 kilocycles
for maximum fidelity for broadcast reception.
The five selectivity positions are shown on
SELECTIVITY control and indicate receiver se-
lectivity at 6 DB down. A sixth

control, marked "PHONO", disables all the re-
ceiver circuits except the audio system for phono-
graph operation.

The receiver IF selectivity curves are
shown in Fig. 8. Note that as the selectivity is
varied from a sharp to a broader position, the
IF passband not only increases but also centers
about a higher frequency.

For broadcast reception, the SELECTIVITY
control is normally set at "5 KC", the position
affording broadest selectivity. Selectivity may be
progressively increased by turning the control to
the positions marked "3 KC", "2 KC", "1 KC",
and "5 KC". For reception of the crowded short-
wave bands, it is generally advisable to sacrifice
fidelity for greater selectivity, since the added

higher audio frequencies. Too much selectivityon

signals, however, will attenuate the high
audio frequencies to such an extent that the signal
may become unintelligible asa resultof excessive
side-band cutting. When receiving CW signals, the
sharpest selectivity position may be used without
the loss of intelligibility experienced in AM
reception.

3-9. T NOTCH FILTER

The noteh filter circuit provides a means of
eliminating or reducing the interfering effect of
certain types of heterodynes or CW signals. To
obtain maximum results from this feature of your
receiver, the use of the two controls associated
with the notch filter circuit are fully explained

GENERAL

manner in which the notch filter will
attect the IF selectivity of the receiver is illus-
trated in Fig. 9. The filter will suppress an ex-
tremely narsy hend of feaquanled Joihin the TP
passband range of the receiver. The effectiveness
of this notch is many times greater than the notch
of a quartz crystal filter at 400 KC to 2 MC. The
NOTCH FREQ control will move the band of
suppressed frequencies represented by the notch
in the selectivity curve, to any point within the IF
passband. The NOTCH DEPTH control will vary
the depth of the notch in the selectivity curve to
control the degree of rejection of the interfering
signal.

Extensive field testing of this feature has
shown that the noteh filter is highly effective in
suppressing the type of interference for which
this type of circuit s intended. It must be appre-

that any selective IF filter cir-
c\m Including the phasing notch of quartz ceyetal
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Fig. 8. IF Selectivity Curves

Fig. 9. IF Selectivity Curve with Notch



circuits, affects only a limited range of inter-
fering frequencies. The effectiveness of the notch

only be possible o completaly suppress the funda-
mental frequency maining harmor

content may remain almost equallyob}:clmnmle.
1t logically follows that if two interfering heter~
odynes should appear within the IF passband that
are separated in frequency by more than 5

900 cycles, it would be possible to notchoutonly
one of the heterodynes. The interfering signal may
also vary in frequency beyond the range of the

ions, increasing
selectivity will generally eliminate its heterodyne.

this heterodyne interference varies in a fre-
quency about some mean v: neces-
sary to offset the notch depth oiteo o ineheane
the broadness of the

‘The approximate frequency is calibrated on_the

knob skirt, While tuning this control for maximum
suppression of the interfering heterodyne with
minimum distortion to the desired signal, try to
visualize the notch moving across the selectivity

the NOTCH FREQ control for maximum heter-
odyne suppression with minimum distortion to
the desired si

NOTCH DEPTH CONTROL — As the posi-
tion of the NOTCH FREQ control is changed, the
depth of the notch will vary. The NOTCH DEPTH
control is provided to retune the notch for maxi-
mum depth at any setting of the NOTCH FREQ
control. Maximum notching occurs at the "0"
setting when the frequency is set to the center of
the IF passband. The use of the NOTCH DEPTH
control {s simply a matter of tuning It for maxi-

ever, that the notch mler s sutfioienty sttective
many instances to an otherwise useless
signal entizely readabls.

3-10. NOTCH FREQ. AND NOTCH DEPTH
CONTROLS.

To activate the Notch

ach time the position of the
NOTCH FREQ control is changed.
3-1. PITCH CONTROL.

PITCH CONTROL operates the tuning

slug in the BFO coil to vary the frequency of the
beat frequency oscillator approximately 2KC each

the NOTCH DEPTH control from the "OFF"
position.
NoTCH FREQ (CONTROLTHls control
tunes the notch in the IF passband and may be
anywhore i the range of trom 50 KC o 54 K.

e
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side of its 50 KC. The primary
function of the PITCH CONTROL is to vary the
pitch of the audible beat note when receiving CW

als. It is also used when receiving single-
sideband signals to vary the frequency of the re-
inserted carrier in the receiver.
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3-12. RESPONSE CONTROL.

The RESPONSE control performs three
functions: (1) it turns the receiver on and off, (2)
it switches the 2nd conversion oscillator to oper-
ate at the required frequency for receptionof CW,
and single-sideband signals (1600 KC in the
"LOWER SIDEBAND" position and 1700 KC in the
"UPPER SIDEBAND", "TREBLE CUT", and
'NORMAL" positions”, and (3) it serves as a
two-position tone control for AM reception and
phono operation.

In the "POWER OFF" position, the re-
ceiver is inoperative. As the control is turned
clockwise to any of the other four positions, the
receiver is turned on.

"LOWER SIDEBAND" and "UPPER
SIDEBAND" positions of the control are used
when receiving single-sideband signals or when
it is desired to receive only one sideband of an

ignal.

The "TREBLE CUT" and "NORMAL" posi-
tions are used for phono operation andfor normal
AM reception where both sidebands are received.
In the "NORMAL" position, the audio response is
essentially flat at the low and mid frequencies
and slightly attenuated at the high frequencies.

response in the " UT" position is
essentially the same except that the high fre-
quencies are attenuted considerably mare than
in the "NORMAL" po

r CW reception, the setting of the RE-
SPONSE control is immaterial, althougha slight
improvement in signal-to-noise ratio will be
obtained in the "LOWER SIDEBAND" and "UPPER
SIDEBAND" positions.

To illustrate how selectable sideband recep~
tion is accomplished in the receiver, anumerical
example is given. Consider an incoming signal at
7000 KC, modulated 1 KC. Since modulation of a
carrier causes the generation of sideband fre-
quencies numerically equal to the carrier fre-
quency, plus or minus the modulation frequency,

upper sideband at 7001 KC. (See Fig. 10A.)

The incoming signal is first heterodyned
with the output of the st conversion oscillator
in the Ist mixer stage. The Ist conversion
oscillator operates at a frequency higher thanthe
incoming signal by an amount equal to the first
intermediate frequency of 1650 KC. As a result
of the frequency conversion process, three new

sideband at 1651 KC, and the upper sideband at
1649 KC. (See Fig. 10B.) These signals are
amplified by the 1650 KC IF amplifier stage and

then haterodyued with the outout of the 2ad con-
version oscillator in the 2nd mi
Tod sonversion oscillator s crystal controtied atd

reception of the upper sideband, selection being
made by means of the RESPONSE control. When
the RESPONSE control is set at "LOWER SIDE-
BANDY, the 1600 KC signal rom the Znd conver-
sion oscillator is heterodyned with the incoming
Siepal ot ot inter e feequency of 1650

upper_sideband at 49 KC. By referring to Fig.
10C, it can be seen that the lower sideband falls
within the IF passband and the upper sideband falls
outside of the passband. Ths the lover sideband
is accepted and the upper sideband is r
When the. RESPONSE control 18 s6t at "UPP
SIDEBAND", the 1700 KC signal from the o
conversion oscillator is heterodyned with the in-
coming signal. In the frequency conversion pro-
cess, the carrier still remains at 50 KC, but now
the upper_sideband appears at 51 KC, and the
lower sideband appears at 49 KC. (See Fig. 10D.)
Thus, the upper sideband is accepted and the lower
sideband is rejected.

3-13. CALIB. ON-OFF SWITCH.

The CALIB. ON-OFF switch controls the
operation of the built-in crystal calibrator. When
the switeh is set at "ON", the crystal calibrator
is turned on to provide marker signals at every
100 KC on the dial. The crystal calibrator employs
a crystal controlled, pentode oscillator circuit.
The output of the erystal calibrator is capacitively
coupled to the antenna input circuit. A trimmer ca-
pacitor, adjustable by the CRYSTAL ADJ control
on the top of the calibrator unit, permits adjust-
ment of the calibrating crystal to exactly 100 KC
by comparison with the frequencies transmitted
by WWV. This capacitor has been set at the fac-
tory and should normally not require periodic
readjustment unless extreme calibration accuracy
is required. If adjustment is required, proceed
as outlined in Section 4-8.

3-14. RECEIVE-STANDBY SWITCH.

The RECEIVE-STANDBY switch, normally
set at "RECEIVE", permits disabling of the re
ceiver during transmission periods, at the same.
time maintaining the heater and plate supplies
operative for instant use when reception is again
resumed. The receiver is disabled by setting the
RECEIVE-STANDBY switch at "STANDBY".

One section of the RECEIVE-STANDEY
switeh able for relay or transmitter
SWilching, Ter conndetions s detals, resas 1o
Section




3-15. TUNING AND BANDSPREAD CONTROLS

The TUNING and BANDSPREAD controls
o usediln eonjubttan with ohe amtier ko e
in the desired signal. Wide tuning is performed
With the TONING control and fine tuning with the
BANDSPREAD control.

Main Tuning Dial.

main tuning or left-hand dial is oper-
ated by the TUNING control. This dial has four
calibrated scales, one for each of the four fre-

knob, for accurately
logging and relocating stations of special interest.
The logging number is the logging number on the
dial plus the number on the knob scale. For
example; if the main tuning dial logging scale
reads 12, and the main TUNING control knob
scale reads 25, the logging number is 1225. For
normal tuning, the main tuning dial is set for the
desired station frequency after the BANDSPREAD
control has been set fully counterclockwise (band-
spread tuning capacitor setat minimum capacity).

IMPORTANT

The readings on the main tuning dial will
correspond to the station frequencies only if the
control is set full
wise. If it is set at any other setting, the addi-
tional bandspread capacity added to the main
tuning capacity will throw off the main tuning
dial calibration because the receiver has been
calibrated with the bandspread tuning capacitor

set at minimum capaci

The dial settings for the 80, 40, 20, 15, and
10 meter bands are indicated on the main tuning
dial by white dots. When tuning with the band-
spread dial, the main tuning dial must be set
at the dot corresponding to the desired band. The
160 meter band is indicated on the dial by three
short double-weight lines.

NOTE

The broadcast band is marked with a
"CD'" emblem and a dot at .64 and 1.24

megacyeles to indicate the tuo offictal
Clvil Defense frequencies. In a
Defence emergency, o either of
these two frequencies for official de-
fense news, instructions, and infor-
mation.

Bandspread Dial.

e bandspread or right-hand dial is oper-
ated by the BANDSPREAD control. This dial con-
tains five scales calibrated for the 80, 40, 20,
and 10 meter bands. These five scales are
eolibrated to-vead veceiver frequency directly
when the main tuning dial has been set to the
index dot of the desired band. It also contains a
hundredths scale for logging purposes. The log-
ging procedure for the bandspread dial is the same.
for the main tuning dial. For convenience in
tuning, the AM phone bands are indicated on the
bandspread dial by double-weight lines.

The bandspread dial may also be utilized
as a fine tuning adjustment over any portion of
the receiver tuning range. Two methods of fine
tuning are described below.

a. The first method of fine tuning is used
when it is desired to tune in a single signal with
precision accuracy. First the BANDSPREAD con-
trol is set a few degrees from its fully counter-
clockwise position, then the desired signal is
located with the TUNING control, and finally the
ignal is accurately tuned in by “rocking” the
BANDSPREAD control (turning it slightly to the
left and right) until the signal is loudest and
cleares

he second method of fine tuning is
used when 15 Is desbred  vae through a range
of frequencies, such as a group of shortwave
stations, Set the BANDSPREAD control fully
counterclockwise, set the TUNING control for
the high end of the selected range of frequencies,
and then tune through the range with the BAND-
SPREAD control. Turning the BANDSPREAD
CONTROL clockwise tunes the receiver progres-
sively lower in frequency.

SECTION IV

OPERATION
AM RECEPTION. oN
NOISE_LIMITER OFF
Set the front panel controls to their  AM/CW-SSB AM

surung positions as outlined below. SELECTIVITY

RESPONS) POWER OFF
SENSITIVITY 10 (maximum sensitivity)  RECEIVE-STANDBY RECEIVE
BAND SELECTOR At the desiredband.  NOTCH DEPTH OFF
VOLUME 0 (minimum volume) ~ CALIB. OFF
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n the receiver on by rotating the
RESPONSE contras clockiise and set ¢t ether
the "NORMAL" or "TREBLE CUT" position. The
tuning dials will Light up, indicating the receiver
is operative. Rotate the VOLUME control clock-
wise for the desired volume level.

Set the bandspread tuning gang at min-
imum capacity by rotating the BANDSPREAD
control fully counterclockwise. To utilize the

DSPREAD control as a fine tuning adjust-
ment for the shortwave bands, refer to Section

IMPORTANT

The calibration on the main tuning (left-
hand) izl will be correct only Ifthe bandspread
tuning gang is set a mum capacity. I it is

uning capacity will
throw off the main tuning dial calibration because
the receiver has been calibrated with the band-
spread tuning gang set at minimum capacity.

in the desired signal with the

curately aned i, readjust the VOLUME control
as desired.

NOTE

Ty meter tndloations il tijcse:

Setting the SENSITIVITY control at a
setting other than 10 50 some-
what restrict AVC action.

5. Set the SELECTIVITY control for the
desired degree of selectivity. For standard broad-
cast reception (Band 1), the control is normally set
to "5 KC" for maximum fidelity.

marked "3 KC", "2 KC", "1 KC", ",
progressively increasing steps of selectivity. Note
that as the selectivity of the receiver is increased,
the background noise and interference from ad-
jacent signals is reduct

reproduction in favor
tiveness. changing
SELECTIVITY contol from abraadts anasovier
response (for example: from "2 KC"to "1KC"), a
STight readiustment of the tuning controls may be
necessary to recenter the signal in the IF pass-
band.

6. Set the RESPONSE control at either
"NORMAL'" or "TREBLE CUT" for the desired
tonal quality.

7. it is desired o operate with AVColf,
set the AVC switch at "OFF" OLUME
Zutzel 1 4 vell sdranced position, acd vavy the
receiver volume level by means of the SENSITIV-
ITY control, taking care not to advance the control

a point where strong signals will cause
‘Blocking"".

It severe electrical disturbances,or
ignition, or other typesof pulse-type noise inter-
fere with reception, set the NOISE LIMITER
switch at "ON" to place the automatic noise
limiter circuit in operation.

9. receiver may be disabled without
turning it off by setting the RECEIVE-STANDBY
switch at "STANDBY". In this position, the RF and
50.75KC IF stages are cut off but the heater and
plate supplies remain operative for instant recep-
tion, To resume reception, simply return the
switeh to the "RECEIVE" position..

10. An undesired signal close in frequency
to a desired signal will heterodyne with itto pro-
duce an audible beat note equal to their frequency
difference. This type of heterodyne interference
can be eliminated by utilizing the selectable side-
band feature of the receiver to position the un-
desired signal out of the IF passband, The detailed
procedure for eliminating heterodyne interference
is as follows:

4. Set the AM/CW-SSB switchat "CW-
SSB, the PITCH CONTROL 00", and
the RESPONSE control at either "LOW-
ERSIDEBAND"or"UPPER SIDEBAND".
Carefully tune in the desired signal
for "zero beat". Then set the AM/CW-
SSB switch at "AM".
If the RESPONSE control has been
set to the proper sideband position, the
heterodyne interference will be elimi~
nated. If the interference is still pre~
sent, simply switch the RESPONSE con~
trol to the opposite sideband position.

11. An alternate method of eliminating an
interfering signal i to use the notch ilter circuit.
Simply e NOTCH DEPTH control clock-
wise to"0" and adjust the NOTCH FREQ control
0 "notch out” the interfering signal. Readjust the
NOTCH DEPTH control as necessary to obtain
maximum  rejection of the interfering signal.

CAUTION

1t is possible to eliminate the hetero-
dyne by notching out the desired carrier
in place of the undesired signal or
carrier. When this occurs an AM signal
will sound like a single sideband sup-
pressed carrier transmission.




shortwave reception, it frequently
happens that transmission conditions are different
for waves of slightly different frequencies. As a
result, in the case of voice modulated trans-
missions, which involve sideband requencies dif-
fering slightly from the carrier [rcquency, the
carrier and sideband components may not be

ceived in the same relative amplitude and phas

ey had at the transmittor. This effect, knownas
selective fading, causes severe dns(oruon of the
signal. This type of distortion can be reduc

oimevhat by taning Aherocotvortoaceaptonly one
of the two sidebands being transmitted asoutlined
in Steps 10(a) and (b) above. After tuning is com-
pleted, switch the RESPONSE control from "LOW-
ER SIDEBAND' to "UPPER SIDEBAND" and leave
it in the position providing the least distortion.

4-2. CW RECEPTION.

W reception, the receiver may be
apemed with AVC on or off, as desired. Op-
eration of the receiver with AVC on is highly
it not only minimizes fading but

control to-a well advanced position, and regulate
the receiver volume level by means of the VOL~
UME control. To operate with AVC off, set the
AVC switch at "OFF", set the VOLUME control at
2 well advanced position, and vary the receiver
volume level by means of the SENSITIVITY con-
trol, taking care not to advance the control to a
point where strong signals cause excessive
"thumping" (overloading).

signals are made audible by the hetero-
dyning action of the beat oscillator with the in-
coming signal. The beat oscillator is set at a
frequency slightly different from the second inter-
mediate frequencyof 50.75KC, the difference being.
equal to the pitch of the audible note desired.

T the reception of CW signals, set the
AM/CW-SSB switch at "CW-SSB", set the SELEC-
TIVITY controlat".5 KC" (the sharpest selectivity
position), set the RESPONSE control at "UPPER
SIDEBAND", and set the PITCH CONTROL at any
setting from "2" to "4" on either side of zero,
and then tune in the signal for a pleasing beat note.
The beat oscillator may be set on either the high
or low frequency side of zerobeat. (The oscillator
operates on the low side when the PITCHCON
TROLis setata positionto the left of zero and on
the high side when the PITCH CONTROL is set at a
position to the right of zero.) It may be necessary,
after setting the PITCHCONTROL, to readjust the
receiver tuning slightly to properly position the
signal in the IF passband. Alternately adjust the
PITCH CONTROL and the receiver tuning for a
maximum audible signal. With the receiver in the
sharpest selectivity position, CW signals will drop
in and out rapidly and a slow rate of tuning is

recommended. Once the PITCH CONTROL has
been set, it need not be reset for each CW signal.

NOTE

If a CW signal is tuned in with the
SELECTIVITY control at a setting other
than .5 KC", it may be necessary to
slightly readjust the receiver tuning
when changing to anarrower selectivity
position in order to properly position
the signal in the IF passband.

The setting of the SELECTIVITY control for
CW reception is generally best determined by re-
ceiving conditions. Note, that as the selectivityof
the receiver is increased (SELECTIVITY control
varied from the "5 KC" to the ".5 KC" position),
the background noise and adjacent channel inter-
ference is considerably reduced. For CW recep-
tion, the sharpest selectivity position may be used
without the loss of intelligibility experienced in
AM reception.

e automatic noise limiter circuit can be

ground noise and electrical interference. To place
the noise limiter circuit in operation, set the
NOISE LIMITER switch at "ON". The notch filter
may be used to eliminate or attenuate an inter-
fering signal during CW reception.
4-3. SINGLE SIDEBAND RECEPTION.
Single-sideband signals are transmitted
with little or no carrier, and it isnecessary to re-
insert the carrier in the receiver before proper
reception is obtained. In the SX-100receiver, this
is accomplished in the 50.75 KC IF systemby in-
jecting the beat oscillator signal at the input of
the second detector, A single-sideband signal can
be identified by its unintelligibility and by a severe
variation in the "S" meter indication correspond-
ing to the speech modulation.

r the reception of single-sidsband sig.
sals, et the PITCH control at witchat

vanced position and vary the receiver volume level
by means of the VOLUME control, taking care not
to advance the SENSITIVITY control to a point
where strong signals will cause distortion (over-
loading). Sot the RESPONSE control at either
© SIDEBAND" or "UPPER SIDEBAND".
o ingle-sudeband ignal wil bt inteligible 1
only one of these two positions, the proper position
depending upon the sideband being transmitted. It
tle signal iz not inteligile alter bming is com-
plet ined below, set the RESPONSE con-
en kot other oudebands Sething and epest the
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tuning_procedure. It is suggested that the RE-
SPONSE control be initially set at "LOW ER SIDE-
BAND" since most single-sideband transmissions
are of this type.

T the controls have been properly setas

distorted, but no trouble should be had in tuning
once a little experience has been gained.

he "1 KC" position of the SELECTIVITY
control permits reception of modulation frequen-
cies up to about 1000 cycles. For reception of
modulating frequencies higher than 1000 cycles,
set the SELECTIVITY control to the positions
marked "2 KC", "3 KC', and "5 KC", depending
on the degree of fidelity Geaired; miimom raelity
is obtained in the "5 KC" position. Itis not neces-
sary to retune the receiver when receiver selec-
tivity is varied. The notchfilter is especially use~
ful during receptionof single-sideband signals. An
undesired AM or CW signal close in frequency to
the desired signal will heterodyne with the beat
oscillator to produce an audible beat. The
desired signal will heterodyne with the beatoscil-
lator to produce an audible beat. The undesired
signal may be “notched out" with the notch filter,
jist as in AM or CW reception.

a

USE OF CRYSTAL CALIBRATOR.

The built-in 100 KC crystal calibrator per-
mits accurate checkingof dial calibrationover any
portion of the main and bandspread tuning dials by
a comparison of the dial calibrations with the
‘marker signals whichappear at every multiple of
100 KC on the dial.

A. CALIBRATION OF THE BANDSPREAD
DIAL

. Set the bandspread tuning dial atacon-
venient multiple of 100 KC at the high frequency
end of the band in use. For example: 2000 KC on
160M, 4000 KC on 80M, 7300 KC on 40M, 14,400
KC on 20M, 21,500 KC on 15M, and 29,800 KC on
10M. (The bandspread tuning dfal is calibrated in

Set the main tuning dial to the indexdot
of the desired band.

. Set the AM/CW-SSB switchat "CW", the
PITCH control at "0", and the CALIB. switch at
oG,

Very carefully adjus the maln TUNING
control for exact frequency as indicated by
Death Tha hanfstred ARG A 16 o ckumatin

S3E

ly calibrated and a "zero beat" shouldbe obtained

should be obtained at or close to 3500, 3600,
3700, 3800, 3900, and 4000 KC.

5. The procedure outlined in Steps 1
through 4 above provides average calibration ac-
curay over the enlire frequency range of the band

use. For precise calibration accuracy over a
parncular section of the band, the procedure is
identical except that the bandspread dial is setat a
multiple of 100 KC near the desired frequency or
range of frequencies, instead of at the highend of
the band as in Step 1.

B. CALIBRATION OF THE MAIN TUNING
DIAL

1 n the BANDSPREAD tuning control
counterelockwise wntil the dial pointer is aligned
with the index marks at the high frequency end of
the dial,

2. Set the main tuning dial at aconvenient
multipte of 100 KC neas the dosired freauency or
range of frequencies. (The main tuning dial is cali-
brated in MC.) To determine the nearest 100 KC
‘multiple, simply remember that 100KC is equal to
one-tenth MC. For example, from 2.0103.0 MC on
band 2, th 100 K multiple aze 20MC, 2.1 MC,
2.2 MC, 2.3 MC,

the AM/CW-SSB switch at "CW",

pointer should index with a lOUKCmulhpleon the
dial.

If calibration is required, refer to steps
5 through 8 of the alignment procedure, Section
5-3.

4-5. USE OF 'S" METER.

The "S" meter provides a visual means of
determining whether or not the Feceiver is prop-
erly tuned, as well as an indicationof the relative
signal strength. The "S" meter circuit consistsof
a DC milliammeter_connected in series with the
plate lead to
(V-4), the grid of whichis controlledby AVC volt-
age. Since the plate current of this tube varies
with the strength of the incoming signal, the metor

The "S"
it from
above $-9'to +80 DB. The
the "S" meter will be correct only
when the SENSITIVITY control is set at "10"
(maximum sensitivity), and the AVC switch is set

ON".




The limitations of the microvolt scale should
be fully appreciated before any assumption as to
the indicated signal voltage is accepted. The meter
indicates approximate ~microvolts of _signal
strength as developed at the antenna input term-

als when terminated ina 500hmload, at 5.1 MC.
This approximation will have a variation of +5 DB
on a new receiver and, obviously, as the tubes age
the variations may be greater. The indicated
microvolt readings at 30, 7, and 3.5 MC will vary
approximately +3 DB from that at 5.1 MC. Also,
all readings 50 microvolts or less will be more
accurate and correlate more closely than those
higher.

Variations in the microvolt indications be-
tween receivers is not indicative of the overall
sensitivity but is caused by normal tolerances in
vacuum tube conductances which are reflected s

variations in the A

e signal conditions indicate signal levels
of 5 microvolts and 25 microvolts and yet each be a
perfect receiver.

4-6. BFO FREQUENCY CHECK.

beat frequency oscillator (BFO) has

been Teplaced. A slight readjustment may some-
times be necessary 25 2 result of rormal aging

the BFO tube. A simple check can be made to
Getermmine If adjustment is necossary 2 follows:

With the AM/CW-SSB switch at "CW-
SSB", SELECTIVITY control at "5 KC",
RESBONSE control at "UPPER SIDEBAND",
and PITCH CONTROL at "0, very carefully
tune in an AM signal for "zéro beat". (See
Note A below.) Leaving the receiver tuning
unchanged, switch the RESPONSE control to
the "LOWER SIDEBAND" position. If the
beat oscillator Irequency is correc
beat” will be obtained in both the "UPPER
SIDEBAND" and "LOWER SIDEBAND" po-
sitions. If, however, the beat oscillator is
slightly off frequency, a beat note will be

position. Adjustment of the beat frequency
oscillator is necessary only if the frequency
of the audible beat note exceeds 200 cycles.

ote A - In instances where the beat
oscillator is considerably off frequency, it
may not be possible to obtain a "zero beat"
when tuning in the signal. In this case, it
will be necessary o first "roughly” setthe
beat oscillator to operate at approximately
50 KC as follows: With the AM/CW-SSB

itch si O S, SELECTIVITY coutisl
"5

“uppER smzxmn", tune the receiver to
a noisy part of the band (not to a signal).
Remove the PITCH CONTROL knob and ad-
just the BFO slug for minimum noise on the
noigssignsl, Then set the SELECTIVITY
control at "5 KC"

Sraumnty dlieck oa itiiedin e precedmg
paragraph.

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

Remove the PITCH CONTROLknoband
turn the BFO slug a few degrees to the left
or right 50 asto lower the beatnote frequen-
the BFO frequency check.

the BFO frequency check until "zero
sI

he correct slug setting is determined,
plﬂce he. PITCH CONTROL kngb with 0"
in the top center position, being careful not
to disturb the slug setting.

4-7. NOTCH FREQUENCY CHECK.

Readjustment of the notch filter circuit is
not normally necessary unless the components in
the notch filter circuit are replaced. To check the
circuit, proceed as follows:

Check the BFO frequency as instructed
in Section 4-6. Set the PITCH CONTROL at
"0%, AVC to "ON" and the SELECTIVITY
control at "3 KC". Tune in an unmodulated
carrier, from a station or a signal gener-
ator, for a "zero beat". Place the AM/CW-
SSB switch in the AM position to de-energize
the BO. Rotate the NOTCH DEPTH control

0". Tune the NOTCH FREQ for a min-
imum reading on the "S” meter. The NOTCH
FREQ dial should be set at "5

I the notch frequency check indicates that an ad-
justment is necessary, proceed as follows:

Loosen the NOTCH FREQ knob and
reset it to indicate "50 KC". Rotate the con-
trol to approximately "51 KC". Tune across
an unmodulated carrier while observing the
"S" meter. (Use an approximate S-9 signal.)
The meter will indicate two peaks. Readjust
the NOTCH FREQ control as necessary to
approximately equalize the peaks. Then tune
the receiver for a minimum reading on the
"S" meter between the two peaks. Adjust
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RT5, located on the side of the notch filte:

chassis, for a minimum reading on the "

meter. Refer to Fig. 11 for the location of
75.

4-8. CRYSTAL CALIBRATOR CHECK.

The CRYSTAL ADJ control on the calibrator
chassis operates a trimmer
across the 100 KC calibrating crystal, This trim-
mer capacitor permits adjustmentof the calibrat-
ing crystal. This trimmer capacitor permits
adjustment of the calibrating crystal at exactly
100 KC by comparison with the frequencies trans-

odic  readjustment
accuracy is desired. If adjustment is required,
proceed as follows.

Set the RESPONSE switch to "NORMAL",
the CALIB. switch at "OFF", and all other front

frequencies (2.5, 5, 10, 20, or 25 MC) and wait
for the period during which the signal from
WWV is unmodulated. Then switch on the crystal
calibrator by setting the CALIB. switch at "ON"
and adjust its frequency, by means of the CRYS-

L ADJ control, until the crystal calibrator
signal "zero beats' with the signal receivedirom
WWYV. If the adjustment is attempted during
periods that WWV is modulated, an erroneous zero
beat may be obtained with the modulating frequen-
cy instead of the desired carrier frequency.

4-9. SERVICE OR OPERATING QUESTIONS.

For any further information regarding op-
eration or servicingof your receiver, contact your

be performed promptly and efficiently at anominal
charge. All Hallicrafters Authorized Service
shown below. For
the location of the one nearest you, consult your
local dealer or telephone directory.

Do not make any service shipments to the
factory unless instructed to do so by letter. The
Hallicrafters Company will not accept the re-
sponsibility of any unauthorized shipment.

The Hallicrafters Company reserves the
privilege of making revisions in current produc-
tion of equipment and assumes no obligation to
incorporate these revisions in earlier models.

SECTION V
ALIGNMENT

This receiver has been carefully aligned at
the factory by mecilly trained persomnal using
ent. Alignment of the receiver
Ehould not be attempted untl all other possible
causes of faulty operation have been nvestigated.
Alignme

enced in their alignment. Refer to Figs. 11and 12
for location of all alignment adjustments.

5-1. EQUIPMENT REQUIRED.

Signal generator covering 50 KC to
0 MC.

2. Vacuum tube voltmeter (VTVM) or
other high impedance DC voltmeter.

- 15—

3. Output meter (or AC scale of VTVM).

and "G" and terminate the output with
2 dummy load,

5-2. INITIAL CONTROL SETTINGS.

Band Selector . . .. . As indicated in chart
Sensitivity and Volume . . . . 10 (maximum)
C and Noise Limiter ..........

CW-5SB

Selectivity ...... As mdxc:ted in'chart
Sideband
Receive-Standby. Receive
Tuning and Eamlspread Gangs half meshed
Notch Depth . off




5-3. ALIGNMENT PROCEDURE.

signal
Signal erator | Band Selec-|
Generator Fre- [Selector Output Vivity
Step| Connections quency | Setting | Connections  fetting Remarks

50.75 KC IF ALIGNMENT

High sice directly[50.75KC |.538- 1.5 VTVM DC probe |.5KC |Remove 1st conv. os-|

to alignment point|nmod,) | MC |to alignment point cillator tube V3fromits|
A" (terminal 1 of B" (junction of R48, socket to prevent signall
T2). See Fig. 12. Low R49, and_C81). See interference. Adjust top|
side to chassis. Fig. 12. Common to slug of T3, T4, T5, and|

chassis. T6 (50.75 KC IF's) for|

aximum indication,|
maintaining  approx.
volt reading on VTVM.|

ALIGNMENT OF 1600 KC 2nd CONV. OSC. & 1650 KC IF'S

2 |High side directly[1650KC | *  [Output meter across | 5KC |Replace V3 removed in|
to alignment point| (mod) appropriate_speaker Step 1. Tune generator|
C" (stator of section terminals. (VTVM to slowly thru 1650 KC tol
CIB of main tuning alignment point "B" determine IF passband.|
lgang). Low side to if it is desired to Then set generator tol
frame of gang. monitor detector center of passband,|

voltage.) using sufficient genera-|
tor ouput_ to obtal
ap. 1/2 watt re-|

NG outeut. 1 o outd
It is obkained, the 1600

ystal oscillator|
Imay not be oscillating and it wil be necessary to turn up the generator output and adjust the 1600 KO
lerystal activity adjustment (top slug of T9) until output is obtained. Adjust for maximum output by ad-|
ljusting the signal generator frequency, crystal activity (top slug of T9) and the 1650 KC IF's (top and|
lbottom slugs of T1 and T2). Note that the signal suddenly disappears when the crystal activity slug is|
fturned into the coil and gradually drops in level when the slug is backed out of the coil. Set the crystal
lactivity adjustment (top of slugof T9) for half output on the gentle slope side of maximum response. Then
lset the generator as near the center of the IF passband as possible and adjust the top and bottom slugs|
£ T1 and T2 for maximum response. Tune through the passband and observe the shape of the response.|
lIf it is symmetrical, the adjustment is completed; if not, reset the generator frequency near the center|
f the passband and repeak T1 and T2.

ALIGNMENT OF 1700 KC 2nd CONV. OSC

Set RESPONSE controll
at "UPPER SIDEBAND"|
[Tune generator slowly thru 1650 KCto determine IF passband. Then set generator to center of passband,|
lusing suificient generator output to obtain approx. 1/2 watt receiver output. If no output is obtained, thel
1700 KC crystal oscillator may not be oscillating and it will be necessary to turn up the generator output
land adjust the 1700 KC crystal activity adjustment (bottom slug of T9) until output is obtained. Adjust for]
maimum output by adjusting the signal generator frequency and the crystal activity (bottom slug of T9).
poce it the signal sudtenly disappexe s when th orystal dctivty slug s turned into the coil and gradualy

n level when the slug is backed out of the coil. Set the crystal activity adjustment (bottom slug of
A output on the gentle slope side of maximum response.

3 " ‘ »
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IF SENSITIVITY CHECK

4 With the generator modulated 30% at 400 cycles and connected thru a .05 mfd capacitor to the grid|
(pin 1) of the Ist mixer tube V2, the IF input required for 1/2 watt receiver output should be
This rystal activity is set for half of maximum response
as outlined in Steps 2 and 3 above.
RF ALIGNMENT
® Before proceeding with the RF alignment, ® Connect the output meter across the appro-
check the tuning dials for proper indexing. priate  speak (Commect ' the
Both dials should index on the marks at the VTVM to alignment point it is de-
low frequency end withthe gang fully closed. o ‘monion the.detactor o)
Maintain 2 1/2 watt receiver output.
® Use an amplitude modulated signal.
® Comneet High s of generator thru330 ohm|
® Set the SENSITIVITY and VOLUME at 10" arbon resistor to antenna terminal "AL".
(maximum), AVC and NOISE LIMITER at Tow side to "A2" Connect jumper betweer
TOFF" SELECTIVITY at RE- "A2" and "G".
SPONSE at "LOWER SIDEBAND", RE-
CEIVE-STANDBY at ' and @ The oscillator trequency is higher than the

BANDSPREAD" fully counterclockwise.

signal frequency on all ban

Band Generator &
Selector Receiver Adiust For
Setting Frequency Maximum
5 12-34 30.0 MC €66 (osc. trimmer),
MC C40 (mixer trimmer), and
C110 (antenna trimmer)
B 14.0 MC L11 (osc. slug),
L8 (mixer slug), and
Ll (antenna slug)
6 46-13 115 MC €59 (osc. trimmer),
M C42 (mixer trimmer), and
C110 (antenna trimmer)
# 5.1 MC L12 (osc. slug),
L9 (mixer slug), and
L2 (antenna slug)
7 172 - 4.9 4.6 MC €56 (osc. trimmer),
MC C44 (mixer trimmer), and
C110 (antenna trimmer)
" 1.925 MC L13  (osc. slug)
8 538 - 1.58 1.4 MC €50 (osc. trimmer),
M C45 (mixer trimmer), and
C110 (antenna trimmer)
& 6 MC ©52 (osc. padder)

BFO ADJUSTMENT

Refer to Section 4-6.

NOTCH FILTER ADJUSTMENT

Refer to Section 4-7.

=7



'S METER CALIBRATION

® Make both the mechanical and the elec- ® St the receiver controls for AM reception
trical "S" meter zero adjustments. See on band 3 and accurately tune in the signal.
section 6-5.

® Comnect the signal generator as for RF
ALIGNMENT above. Use a 5.1 MC, 50 UV, ®  Set SENSITIVITY to "10" (maximum), AVC
unmodulated signal. o "ON" and SELECTIVITY to "5 KC.

sTEP RESPONSE CONTROL POSITION | ADJUST FOR50 UV READING ON THE 'S" METER
1 UPPER SIDEBAND Bottom of T9
2 LOWER SIDEBAND Top of T9

NOTE

Some interaction may occur between the two adjustments. Recheck the readings and touch up both adjust
ments as required to give the 50 UV reading for both Uppe

er and Lower Sideband response.

SECTION VI
SERVICE DATA

6-1. TECHNICAL SPECIFICATIONS.

TUBES. . . 12plusoltage regulgtor and rectiier
SPEAKER OUTPUT .. ... d 500 ohms
HEADPHONE OUTPUT Lo impedance
ANTENNA INPUT . 52 1o 600 chims
PHONO INPUT mpedance
POWER SOURCE . . .105-125 vnlls so/ea cycles

POWER CONSUMPTION . watts
Calibrated
Band Frequency Range Band Spread
1 538 - 1.58 MC =
2 172 -49 MC 8oM
3 46 -13.0 MC 40M
4 120 -340 MC 20, 15, 10M
6-2. 50.75 KC IF SYSTEM.

Fig. 13 shows the type of coupling used in
the 50.75 KC IF system. Note that inductive
coupling is avoided by careful shielding of the IF
coils and signal transfer occurs only through
capasitance and resistance. By increasing the

of d "R, the selectivity is made

varies the coupling. This R-C coupling arrange-
ment affords a more accurate means of selec-
tivity control than that readily obtainable by any
other method.

-18-

RECEPTION . M, CW, and SSB
INTERMEDIATE FREQUENCIES. - (Double Con-
version): 50.75 KC and 1650 KC
DIMENSIONS (overall).8-7/8" x 18-1/2" x 11" deep
SHIPPING WEIGHT L. 41-1/216.
NET WEIGHT . 34-1/2 b,

*Provisions are also included for operation from
an external DC power source. (See Section 2-4.)

6-3. CHASSIS REMOVAL.

The chassis and front panel assembly are
removable from the cabinet as a unitby removing
two screws at each side of the front panel and
the six screws on the underside of the cabinet.
When removing the chassis from the cabinet,

12-13-14). Refer to Figure 12 for location.

6-4. TUBE AND DIAL LAMP REPLACEMENT.

0 gain access to the tubes and dial lamps,
raise the hinged top cover of the cabinet. The
tube locations and their functions are shown in
Fig. 11

6-5. S" METER ADJUSTMENTS.
The "S" meter has two adjustments, one
electrical and the other mechanical. The mech:
G adfustmect I adceseibie by rotaling the "
insignia on the front of the "S” meter to one side.
(The insignia pivots at the top.) The mechanical
adjustment has been accurately set at the fac-
tory and will normally not require any further
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Figure 1. Top View of Chassis Showing Location of Alignment Adjustments, Tubes and Dial Lamps
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Figure 12. Bottom View of Chassis Showing Location of Alignment Adjustments and Tubes
19—
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Figure 13. Equivalent Schematic Diagram of 50.75 KC IF System

adjustment. Adjustment can be made, if required,
by turning off the receiver and carefully rotating.
the adjustment screw until the meter pointer is
in line with the right-hand index mark.

The electrical adjustment is made by care-
ity turuicg the 5" ADJ control at the

of the receiver (ng 4), until the pointer is
i Tine. with the 1eft-hand indox mark. The elec-
trical adjustment should be made with the re-
ceiver on, antenna terminals shorted, SENSI-
TIVITY at "10", AM/CW-SSB switch at "AM",
AVC switch at "ON", and RECEIVE-STANDBY
switch at "RECEIVE". The sett
ing controls do not affect the

meter reading.

6-6. DIAL CABLE RESTRINGING.

To restring the bandspread dial cable,
first remove the front panel from the cabinet by
removing the control knobs, the toggle switch
and Phones jack mounting nuts, the Sensitivity
control mounting nut, the two screws at each
side of the front panel, and three screws on the
underside of the front panel. Leave the band-
spread dial in place but remove the main tuning
dial to gain access to the pulley on the band-
spread gang. This is accomplished as follows
(Refer to Fig. 15.): (1) Remove the two screws
at the front of the dial, (2) Loosen the pointed
Set screw to the right of the dial, (3) Disengage
the idler gear from the dial by lifting upward on
the idler gear mounting plate and (4) Carefully
remove the dial

Before restringing the dial cable, attach
the tension springs to the cable, rotate the Band-
spread control fully clockwise, and set the band-
spread gang in its fully closed position. Attach
the spring atone endofthe cable o position *1*
on the bandspread g: shown in Fig.
14 s ot e Ctinging sequence "1 thiough

-20 -

After stringing is completed, rotate the
Bandspread control fully clockwise and che
the position of the bandspread gang and the pive
marks at the low-frequency end of the dial. The
gang should be fully closed and the index marks
should be vertical.

I_the bandspread gang is ot fully
Closed with_the Bandspread_control
Set fully clockwise:

1. Loosen the two set screws that secure
the pulley on the bandspread gang
shat.

2. Holding the Bandspread control fully
clockuise, set the gang in its fully
closed position by turning the gang
shaft, and then tighten the Ll

If the index marks at the low end of
The bandspread dial are not vertical
With the Bandspread control set fully
Clockwise: (Refer to Fig.

1. Check the position of the gang as out-
lined above and make the adjustment
if required.

2. Loosen the two set screws at the rear
of the dial mounting collar.

3. Loosen the pointed set screw to the left
of the bandspread dial.

4. With the right hand, hold the cam

assembly in position shown in
Fig. 15. With the thumb of the left
hand, lift the idler gear mounting plate
upward to disengage the dial, and wit
the index finger of the left hand, care-
fully rotate the dial until the index
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marks at the low-frequency end are
vertical. After the dial is properly
positioned, release the idler gear and
tighten the two set serews on the
collar.

n the pointed set screw until

y
and the dial will have a tendency to
slip.

Rotate the Bandspread control fully
clockwise and check the position of
the index marks at the low-frequency
end. If they are still not vertical, it
will be necessary to repeat Steps 2
through 5.

To replace the main tuning dial: (Refer to

)

the main tuning gang to its
fully closed position.

NoTE
BAND SPREAD GANG
FULLY CLOSED

Lift the idler gear mounting plate up~
ward, replace the dial with the index
marks at the low-frequency end facing
upward, and fasten it in place by means
of the two front screws.

With the index finger of the left hand,
hold the main tuning gang in its fully
closed position, with the right hand
Lift the idler gear mounting plate up-
ward to disengage the dial, and with
the thumb of the left hand carefully
rotate the dial until the index marks at
the low-frequency end are exactly ver-
tical. When the dial is properly posi-
tioned, release the idler gear and
tighten the two set screws at the rear
of the dial mounting collar,

Same as Step 5 on page 19.

Rotate the Tuning control fully clock-
wise and check the position of the index
marks at the low-frequency end. If
they are not exactly vertical, it will be
necessary to repeat Steps 3 and 4.

en
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Figure 14.

sy

Dial Cord Stringing Diogram
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Fig. 15. Front View of Gear Drive Tuning Mechanism

Figure 16. Block Diagram of Receiver
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SERVICE PARTS LIST (Cont. )




NOTES

I, Resistor values in ohms and
MMF unless otherwise specified. K=

2. Resistors are Uz watt and 10% unless otherwise
ified.

eter sitch 1 shown fn .S201.58 M
hully witch sections

5 KC" position
n..m-mm.) s-m. sections are shown
4 from front of
oo sitch S3 shown in "Lover Sidebard:
o Secton 3 is open in he Pover OFf"
all other positions.

on of all switch sections.

are nominal and variations
recommended that the value
corespond 1o the. naminal
LI i Farnie

L Chassis

VOLTAGES
ings taken under the following conditions:
ac

Voltag
1. Line voltage—117 volts, 60 cycl

3. All voltages measured between fube socket termi-
nals and chassis_unless of i
Fig. 11 for location of tubs

5 ges shown for V2 a Response contrl

v Sideband's 0 "the “Upper Sidehand,
Treble Cuf Vo, the voltoges
ons The grid

o v
“oltage will vary with crystal actiity.

6. Valtages for pins 2 and, 3 of Y8 are taken vith
AMTEW 50 "ikch ot "CW-ss8

© Voltage varies with setting of tuning gang.

A"S" METER ZERO ADJUSTMENT

o valuos of soitance ware wed in s
v for R meter zero adivstment) ar
evaciated mm limiting reior].
nate values ware 5 fa

symBoL VALUE HALLICRAFTERS
PART NUMBER
R17 200 ohms

258714
RIS 56 ohms 23X20X560K

Either the alternate

placement. It is impor
e e i

i
6AUS
CRYSTAL CAL.

Y2 M H
sl [
15T MR 1850 K¢ 1FAWP ® .

604
s8I

586
s01840 1

v iy

504 ok [
ISTCONVOSC  VOlT REG.

18T IF = 1650 KC
2ND IF = samsee

SX-100
MARK 2
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