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SECTION 1.
GENERAL DESCRIPTION

Your new Hallicrafters SX-100 Seleciable Sideband Receiver is precision built to bring you the finest in world-wide
radic reception. This fourteen-tube dual conversion superheterodyne receiver tunes from 538 to 1580 kiiocycles and
1.72 to 34 megacycles, with calibrated electrical bandspread provided oa the 80, 40, 20, 15, and 11-10 meter amateur
bands, You'll hear foreign and domestic shortwave broadcasts, amateurs, police, aircraft, skips-at-sea, and countless
other exciting distant stations . _ . as well ag all your favorite programs on standard broadeast. The receiver pro-
vides for the reception of CW, AM, and single-sideband signals over its eutire tuning range, the upper or lower
sideband heing 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 SX-100 receiver employs dual conversion on all bands, As a
result, images are practically non-existent, "Razor-sharp” selectivity is made possible by the use of an adjustable
$0.5 ke second IF with four high-Q, permeability-tuned circuits, Recelver selectivity is variable in flve steps from
500 cycles to 5 ke at 6 db down and from 5 to 20 kc at 60 db down,

A tuned r-f stage assures maximum sensitivity and a high signal-to-noise ratio for outstanding reception of weak
and distant signals. A manual sensitivity control prevents overloading by strong signals. An antenna trimmer, adjustable
from the front panel, permits peaking of the r-f stage to compensate for loading effects of various antennas. A notch
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tilter circuit allows rejection of an extremely narrow portion of the IF passband. With the notch filter, an interfering
signal can easily be ‘‘notched out’’. The positioa and the degree of notch rejection are adjustable from the front panel.

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

Tuning is accomplished by a precision gear drive tuning mechanism to insure extremely close calibration and
accurate resetability. Smoothflywheel tuning affords maximum traverse speed and operating ease. A 100 division logging
scale onthe MAIN TUNING and BANDSPREAD knobs, plus ahundreds scale on the tuning dials, assures ease and accuracy
inlogging and relocating stations of special interest. The logging number is the logging number of the dial plus the num-
ber on the knob scale. For example; If the main tuning dial logging scale reads 12, and the MAIN TUNING knob scale
reade 2B, the logging number i5 1225. A built-in 100 ke crystal callbrator provides marker signals at every 100 ke on
the dial for checking calibration accuracy. A trimmer capacitor, accessible from the top of the chassis, permits ad-
justment of the calibrating oscillator to exactly 100 kc by comparison with the frequencles traasmitted by statioa WWV.

The delayed AVC cireuit in the recelver functions on both AM and CW signals to keep the output of the receiver
constant regardless of input-signal variations at the antenna. This type of AVC eclrenit 1z especialiy advantagecus in
that it provides excellent control over a very wide range of signal strengths yet maiatains full receiver sensitlvity
on weak signals,

_2_



Anauejomatic series noise limiter circuit, controlled by a switch on the front panel, reduces interference from
elendilinl eguipment, ignition noise, and other types of pulse type noise.

The *8" meter is used when receilving AM signals to indicate the accuracy of tuning and the relative strength of
receive? sfgmals, The meter is calibrated in microvolts, "S" units irom 1to 9, and in decibels above 39 to + 80 db.

The Racelve-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 heen made in the receiver for remote
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muvo-siam‘by CDl'ltI'Oi, and for transmitter switching from tne [roit panéi,

Audio outpnt connections include términals for a 3,2-ohm speaker and a 500/600-ohm output for line or speakbr.
front panel jack for headphones is also provided and the speaker is automatically silenced when the headphone plug
&inserted. A phono input jack at the rear of the receiver permits attachment of a record player.

The receiver is designed to operate on 105 to 125 volt, 50/60 cycle AC current. Provision i3 also made in the
receiver for operation from an external DC power supply or batteries in areas where AC power is not available,

SECTION 2.
INSTALLATION

2-1. UNPACKING

After unpacking the recelver, examine it closely for damage which may bave occured in transit. Should any sign
of damage be apparent, file a claim immediately with the carrier stating the extent of damage. Carefully check all
shipping lahels and tags for instructions before removing or destroying them.

2-2. LOCATION

The recelver may he placed in any location that will permit free air circulation through the ventilation holes and
openings in the cabinet. Avold excessively warm locations such as those near radiators and heating vents. The
external speaker may he located in any convenient position although it is recommended tbat it not he placed on top of
the receiver for reasons of ventilation,

2-3. ANTENNAS
The r-1

pit. of the receiver ia designed for operation from either a single-wire antenna, or a balf-wave doublet
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three terminal strip at the rear of the receiver marked "A1", "A2", and "G". Mounting holes are also provided,
adjacent to the antenna terminals, for installation of an AN type S0-239 connector for coaxial cable installations.

A. SINGLE WIRE ANTENNA f% % = =

The simplest anienna and one which will provide
satisfactory results throughout the entire tuning range is
& conventional single-wire antenna, In most localities,
good results can be obtained with just the 15-foot length
of anterna wire supplied with the receiver. (See Fig. 2.)
Bimply attach one end of this wire to terminal "Al", con-
nect the jumper link between terminals "A2" and "'G",
and then run the wire about the room in any convenient
manner. If the recelver is operated in a steel con-
structed bullding or where receiving conditions are
exceptionally poor, an outside antenna, 50 to 100 feet
long, may he necessary. The outside antenna shonld be
erected as high as possible and kept free from surround-
ing objects. In some locations, reception may he
improved by connecting a ground wire (ordinary copper
wire) from terminal "G" to a cold water pipe pr outside
ground rod.

B. HALF-WAVE DOUBLET ANTENNA

For top performance, especially on the shortwave
and amateur bands, the use of a half-wave doublet or \
other type of antenna employlng a 52 to 600-ohm trans- ~me W

mission line iz recommended. A typical doublet antenna T srmy
Installation is shown in Fig., 3. The doublet antenna Fig. 3. Doublet Antenna Using
should he cui to the proper length for the most used fre- Twin-Lead Transmisgion Line



quency or band of frequencies. The overall length in feet of a doublet antenna is determined by the followlng formula:

468
Length in feet = Frgqiency In megacycles

The doublet antenna s directional and should be erected with its entire length facing a desired slaticon for maximum
gignal pickup.

The doublet antenna may be fed wlth either a balanced or unbalanced transmission line. When a balanced llne such
as "twin-lead" or a twisted palr is used, the line connec¢ts to terminals "Al" and "A2" and the jumper link between
"A2" and "G" Is dlsconnected. (See Flg. 3.) When using an unbalanced line such as coaxial cable, the inner conductor
connects to terminal "Al", the outer metai hraid connects to terminal "A2", and the jumper link connects between
terminals "A2'" and "G". A ground wire may improve reception when usging an unbalanced type line.

By feeding the douhlet antenna with a transmission llne having an impedance of 300 chms, a hroader frequency
response is ohtained tban tbat possible with a 50-75 ohm line.

The doublet antenna provides optimum performance only at the frequency for which it is cut, Therefore, it may
be desirable for reception on frequencies remote from the antenna frequency to utilize the antenma as a single wire
type. This is accomplished by connecting the two transmisslon 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 instaliation where the receiver is used in conjunction with a transmitter, it may he advantageous to use the
same antenna for receiving as for transmitting, This is especially true when a directive antenna is used since the
directive effects and power gain of the transmitting antenna are the same for receiving as for transmitting. Switching
el e o B AL K dn ihn mammizns menw ha ananmelichad with 2 Anuhlaonnla Asuhbhla_theow antenna
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double-pole, double-throw antenr
changeover relay or knife switch connected in the antenna leads.

For further information regarding antemmas, refer to the "Radio Amateur's Handbook™ or the "A.R.R.L. Antenna
Book™, both puhlished hy the American Radio Relay League, West Hartford, Conn,, U.8.A,
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Fig. 4. Rear View of Receiver

2-4. POWER SOURCE

The receiver is designed to operate directly on 105 to 125 volt, 50-60 cycle AC current. Provision bas alse heen
made in the receiver for operation from an external DC power source for portable or emergency service in areas
where AC power is not avallahle. Connections to the DC gource are made through the DC POWER SOCKET at the rear
of the receiver. (See Fig. 4.)

A. AC OPERATION

Insert the power cord into any convenient AC power outlet of the proper rating. If in doubt about your power

source, contact your local power company before plugging in the receiver. The wrong power source can cause serious
damage,

IMPORTANT: The receiver will not operate from an AC source unless the TUMPER PLUG is inserted in the DC
POWER SOCKET, (See Fig, 4,)

B. DC OPERATION

The receiver may he operated from an external DC source, such as a vihrator power supply or hatteries hy
removing the JUMPER PLUG normally located in the DC POWER SOCKET at the rear of the receiver and replacing it
wlth a similar octal plug wlred as shown In Fig. 5. This plug is availahle from your Hallicrafters dealer under Part.
No. 35A003. The voltage and current requirements for DC operation are as follows: 'B" supply, 280 volts at 105 ma;
"AY supplywé 3 volts at 4.1 amps,
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Fig. 5. Wiring Diagram for DC Operation

2-5. SPEAKER

A three-terminal strip, marked "G", "3.2" and 500", is provided at the rear of the recelver for connecting the

external speaker that is required with the receiver. (See Fig. 4.) Any permanent magnet speaker with a 8,2-chm voice

coil can be used by simply connecting the two leads [rom the speaker voice coil to the terminals marked "3.2" and
"G". I it is desired to use a speaker with a voice coll impedance other than 3.2 chms, a matehing transformer should
be employed to insure optimum performance, The transformer should be mounted on or near the speaker, and should
have a § watt power rating, a 500-ohm primary 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

tn the onanban wedas anil boyeninala
T R BUCORTL TUALE LU BTl adis,

The Hallicrafters R-46 and R-4BA speakers are both designed for use with your receiver. The R-46 connects to
the terminals marked "500" and "G"; the R-48A connects to the terminals marked "3.2" and "G,
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The headphone jack, marked PHONE, is located on the front panel of the receiver and is wired so that the speaker
is automatically silenced when the headphones are plugged in, The headphone output impedance is not critical, and any
commercial low-impedance headphones ranging [rom 50 chms to 5000 chms will provide satisfactory performance,

T0 CATHODE CIRCUITS

OF RF ANP (VI).IG50 KL <
IF ANP(Y4), L 50.5%CIF ) J_
ANP (V6) 3 €85
LTI . TS [ 22wen
10K =
502
DC POWER l
SOCKET A~ £ oo s
O T “7 |RECEIVE-ST§NOBY|
!
-
!
{

-~

Fig. 6. Schematic Diagram of Sensitivity and
Receive-Standby Circuits
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2-7. RECORD PLAYER CONNECTIONS

A 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, or a magnetic cartridge with a suitable pre-amplifier, will provide satisfactory
results, For phono operation, insert the pin-plug from the record player or pre-amplifier into the phono jack and set
the SELECTIVITY control on the front panel at "PHONO", Adjust the VOLUME control for the desired volume level
and set the RESPONSE control-at either "NORMAL" or "TREBLE CUT" for the desired tone. The remaining controls

P Ta e b e 1 R o wxil]l howa ne affaad An nha I ey 3 2
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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 receiver, and is avaliable for transmitter switching. (See Fig. 6.) This half of the switch

»
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is in I'.nB UpEII pus).uun WIIEI'I l'.l]E e RV -QLlAaANLDY uwxu..u is set at "STANDBY" aid closed when set at "RECEIVE!

2-9. REMOTE RECEIVE-STANDBY SWITCH

The recelver may be disabled from a remote location by connecting a remote spst switch between plna 1 and 4 of
the JUMPER PLUG located in the DC POWER SOCKET at the rear of the receiver, (See Figs. 4 and 6.). To operate
the receliver with the remote switch, the RECEIVE-STANDBY switch on the front panel must he left at "STANDEY™.
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Fig. 7. Operating Controls

SECTION 3.
FUNCTION OF OPERATING CONTROLS

3-1. SENSITIVITY CONTROL

The SENSITIVITY control varies the gain of the RF amplifier, 1650 ke IF amplifier, and 50.5 ke IF amplifier
stages, Maximum sensitivity is obtained with the control set at "10" {fully clockwise). In this position, the tubes heing
controlled are operated at maXimum gain with minimum cathode bias, As the control is rotated counterclockwise, the
bias on the tuhes increases with a resultant decrease in gain,

3-2. BAND SELECTOR CONTROL

The BAND SELECTOR control operates the band switch to place the proper set of coils and sections of the main
and bandspread tuning capacitors into the circuit to cover the desired frequency 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 secondary of the antenna coil
of the band in use. This capacitor adjustment compensates for loading effects of various types of antenna instailations.
The control is normally adjusted for maximum signal with the MATIN TUNING control adjusted to the high end of the band
in use, With most antenna systems, the ANTENNA TRIMMER control requires no further adjustment until the BAND
SELECTCR control is operated to select another band.
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3-4. VOLUME CONTROL

The VOLUME contrel adjusts the audio ievel at the speaker terminals and PHONE jack, Clockwise rotation of the
eontroi increases the signal appiied to the grid of the audio amplifier tube, thus increasing recelver volume; counter-
clockwise rotation decreases volume,

3-5. AVC SWITCH

The AVC switch, when set at "ON", places the AVC circuit in operation to maintain the output ievel of the receiver
constant regardiess of normal input-signai variations. AVC voltage is applied to the RF amplifier stage and the 1650
ke IF amplifier stage. Since delayed AVC is employed in the receiver, the AVC circuit does not come into operation
(l.e., it is delayed) untii the carrier strength reaches a pre-determined fevel, The resuit is that no AVC voltage is
appiied to the grids of the controlled stages until the required carrier strength is reached. With this arrangement, the
AVC bias on the controlled tubes is zero until the peak voltage appiied to the plate of the AVC diode exceeds the delay
voltage applied to its cathode. Thus, the AVC circuit offers very effective control on average and strong gignals and

yet maintains fuil receiver sensitivity on weak gignals,

3.6. NOISE LIMITER SWITCH
This switch, when set at "ON", places the automatic series noise limiter eircuit in operation to reduce pulse type
noise such as ignition nolse and electrical interference, The iimiter eircuit ailows 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 equaily well on AM or CW signals and is self-adjusting, 1.e., it automatically adjusts itself to the signal level.

The nolse limiter elrcuit "chops™ noise peaks received at the detector by means of a biased diode which becomes
non-conducting above a predetermined signal level. When the iimiter circuit is in operation, the audio output of the
detector must pass through the limiter diode to the grid of the audio amplifier. The limiter diode normally 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 amplitude 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 audio amplifier, The point at which the limiter
diode becomes non-conducting is made sufficiently high so that the diode will not clip modulation peaks and thus impair
inteliigibility, but yet low enough to limit the nolse peaks effectively.

3-7. AM/CW.-SSB SWITCH

This switch, when set at "CW-8SB", applies piate voitage to the beat frequency osciliator (BFO) to render it
operative for the reception of CW or single-sideband signais. The beat frequency oscillator emplcys a Hartiey oscll-
iator circuit and is voltage regulated to insure highiy stabie operation. The "AM" position of the AM/CW-88B switch
disables the BFO for normal reception of standard broadcast and AM phone signais,
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3-8. SELECTIVITY CONTROL

The SELECTIVITY control isused to vary the selectivity of the receiver to fit receiving conditions. Five degrees of selectivity
are available, ranging {rom 500 cycles, for CW reception under crowded band conditions, 1o 5 kilocycles for maximum fidelity for
broadcastreception. Thefive selectivity positions are shown on the SELECTIVITY conirol and indicate receiver seleciivity at 6 db
down, Asixthpositiononthe controi, marked "PHONG", disables all the receiver circuits except the audio system for phonograph
operation.

The recetver [F selectivity curves are shown in Fig, 8. Note that as the seleciivity is varied from a sharp to a broader position,
the i-f passband noi only increases bui also centers about a higher frequency.

For broadeast reception, the SELECTIVITY control is normally set at "5 KC", the position affording broadest selectivity. Se-
lectivity 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 amateur and shortwave bands, ii is generally advisable to sacrifice fidelity for greater selectivity, since
the added seleciivity reduces both adjacent-channel interference and hackground noise by attenuating the higher audio frequencies.
Too much selectivity on AM signals, however, will attenuate the high audio frequencies to such an extent that the signal may be-
come unintelligible a8 a result of excessive side-band cutting. When receiving CW signals, the sharpesat selectivity position may
be used without the loss of intelligibility experienced in AM reception.

3-9. "T" NOTCH FILTER

The notchfilier 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 noteh filier
circuit are fully explained below.

GENERAL

The manner in which the notch filter will affect the i-f selectivity of the receiver is illustrated on page seven of your instruction
book. AsshowninFig, 8 the filter will suppress an extremely narrow hand of frequencies within the i-f band pass range of the re-
ceiver. The effectiveness of this notch is many times greater than the notch of a quartz cryatal fllter at 400 ke to 2 me. The NOTCH
FREQUENCY contral will move the band of suppressed {requencies represented by the notch in the selectivity curve, to any point
within the i-f passband. The NOTCH DEPTH controi will vary the depth of the hoteh in the selectivily curve to control the degree
of rejection of the interfering signal.

Extensive field testing of this feature has shown that the notch filter is highly effective in suppressing the type of interference
for which this type of circuit isintended. i must be appreciated, however, that any selective i-f filter circuit, including the phasing
notch of quartz cryatal circuits, affects only a limited range of interfering frequencies. The effectiveness of the notech filter is
therefore somewhat dependent upon the exact nature of the inderfering signal. For example: a heterodyne within the i-f range that
16 less than 900 cycles in width and has little harmonic conteni is readily notched out. If the same interfering heterodyne is rich in
harmonles it would only be possible to completely suppress the {undamental frequency and the remaining harmonic content may re-
mainalmost equally objectionable. Itlogicallyfollowsthat if two interfering heterodynes should appear within the i-f pasg hand that
are separatedinirequency by more than 500 to 800 cycles jt would be possible to notch aut only one of the heterodynes. The inter-
tering signal may alsc vary in frequency beyond the range of the notch filter and thus reduce the effectiveness of the circuit. Under
these conditions, increasingselectivity will generally eliminate its heterodyne. If this heterodyne interference varies in frequency
about some mean value it may be necessary to offset the notch depth control to increase the broadness of the noteh, It has been
tound, however, that the notchfilter is sofficiently effective in many instances to make an otherwise useless signal entirely readahle.

3-10. USE OF CONTROLS

To activate the Notch Filter circuit advance the NOTCH DEPTH control from the "QFF™ position.
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Fig. 10. Selectable-Sideband Response Curves
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NOTCH FREQUENCY CONTROL — This control tunes the notch in the i-f pass band and may be set anywhere in the range of
from50kcto54ke. The approximatefrequencyis calibrated on the knob skirt. While iuning this control for maximum suppression
of the mterfermgheterodyne with minimyum distortion to the desired signal, try to visualize the notch moving across the selectlvity
curve, Fig. 9, It is then readily apparent that improper tuning may notch out the desired signal instead of the helerodyne. It may
be necessary to move the notch across the destred signal in order to reach the heterodyne that you desire to suppress. The im-
portant consideration is to tune the NOTCH FREQUENCY control for maximumn heterodyne suppression with minimum distortion to
the desired signal.

NOTCH DEPTH CONTROL — As the position of the NOTCH FREQUENCY coniroi is changed, the depth oi the noteh wiii vary.
The NOTCH DEPTH control is provided to retune the notch for maximum depth at any setting of the NOTCH FREQUENCY control
Maximum notching occurs al the "0” seiting when the {requency is set to the center of the i-f pass band. The use of the NOTCI
DEPTH control is simply a matter of tuning it for maximum suppression each time the position of the NOTCH FREQUENCY con-
trol is changed.

211 DITAU ~2AMTD A
21 PTG WU/ T RGA

The PITCH CONTROL operates the tuning siug in the BFO coil to vary the frequency of beat frequency osclilator approximately

2 ke each side of its center frequeney of 50 ke. The primary function of the PITCH CONTROL is to vary the pitch of the audibie beat

nole when receiving CW signals. It Is also used when receiving singie-sideband signals to vary the frequency of the reinserted
carrier in the receiver.

3-12. RESPONSE CONTROL

The RESPONSE control performs three functions: (1) it turns the recetver on and off, (2) it switches the 2nd conversion oscii-
lator to operate atthe required frequency for receptionof CW, AM, and single-sideband signals (1800 kc in the "LOWER SIDEBAND™
position and 1700 ke in the "UPPER SIDEBAND", "TREBLE CUT", and "NORMAL" positions), and (3} it serves as a two-position
ione controi for AM reception and phono operation.

Inthe"POWER OF F” position, the receiver is inoperative. As the control is turned clockwise to any of the other four positions,
the recelver {s turned on.

The "LOWER SIDE}-?.AND" and "UPPER SIDEBAND positions of the control are used when receiving singie-sideband signals or
when it is desired Lo receive only one sideband of an AM signal.

The "TREBLE CUT" and "NORMAL" positions are used for phono operation and for 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 siightiy at-
tenuated at the high frequencles. The response in the "TREBLE CUT" position is essentially the same except that the high fre-
quencies are attenuated considerably more than in the "NORMAL" position.

For CW recepticn, the setting of the RESPONSE control is immaterial although a slight improvement in signal-to-noise ratio
wil} be obtained in the "LOWER SIDEBAND'" and "UPPER SIDEBAND" positions.

T'o SHastrate how selectable stdeband reception is accomplished in the receiver, a numerical exampie {5 given. Consider an
incoming signal at 7000 kc, modniated 1 k¢. Since modulation of a carrier causes the generation of sideband frequeacies numeri-
cally egnal tothe carrier frequency pius or minus the modulation frequency, the incoming signal consists of the carrier at 7000 ke,
a lower stdeband at 6989 kc, and an upper sideband at 7001 ke. (See Fig. 10A.)

The incoming signal is first heterodyned with the output of the 1st conversion osciltator in the 1st mixer stzge. The lst con-
veraion osclilator cperates at a frequency higher than the incoming signal by an amount equal to the first-intermediatz frequency
of 1850 kc. As a resuit of the frequency conversion process, three new lower frequencies are produced in the output of the Ist
mixer: the carrier at 1650 ke, the lower sideband at 1651 ke, and the upper sideband at 1649 kc. {(See Fig. 10B.) These signals
are amplified by the 1850 ke IF amplifier stage and then heterodyned with the output of the 2nd conversion oscillator ia the 2nd mixer
stage. The 2nd converaion oscillator is cryatal controlled and can be set to nperate at aither 1800 ke for reception of the lower
sideband or 1700 ke for the reception of the upper sideband, selection being made by means of the RESPONSE control. When the
RESPONSE control is set at "LOWER SIDEBAND", the 1600 k¢ signal from the 2nd conversion osciiiator is heterodyned with the
incoming signal at the first-intermediate frequency of 1850 ke to produce three new freguencies: the carrier at 60 ke, the lower
sideband at 51 kc, andthe upper sideband at 48 ke, By referring to Fig. 10C, it can be seen that the iower sideband falls within the
i-f pagsband and the upper sidebandfails outside of the paseband. Thus the iower sideband is accepted and the upper sideband is re-
jected. Whenthe RESPONSE controiis set al "UPPER SIDEBANDF', the 1700 ke signal from the 2ngd conversion osciiiator ig heter-
odyned with the incoming signal. In the frequency conversion process$, the carrier stili remains at 50 ke, but now the upper side-
band appears at 51 ke, and the lower sideband appears at 49 ke. (See Fig. 10D.) Thua, the upper sideband is accepted and the
lower sideband is rejected.

3-13. CALIB. ON-OFF SWITCH

Tha CALIR, ON-OFF switchooutrol operation of the built-in crystel caltbrato When the switeh is st at "ON". the gt

gtha »
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calibrator is turned on to provide marker signals at every 100 kc on the dial. The crystal calthrator employs a crystal controll d,
peatode osciliator circuit. The output of the crystal calibrator is capacitively coupied to the antenna input ctreunit. A trimmer ca-
pacitor, adjustable by the CRYSTAL ADJ conirol on the top of the calibrator unit, permits adjustment of the calibrating crystzl io
exactly 100 ke by comparison with the frequencies transmitted by WWV, This capacitor has been set at the factory and should nor-

mally naot reguire perfodic readjustment unless extreme calibration accuracy is required. If adjustment is required, proceed as
outtined in Section 4-8.

3-14. RECEIVE-STANDBY SWITCH

The RECEIVE-STANDRBY swiich, normally set at "RECEIVE", permits disabling of the receiver during transmission periods,
atthe same time maintatningthe heater and plate suppiies operative for instant use when reception is again resumed. The recetver
is disabled by setting the RECEIVE-STANDBY switch at "STANDBY".

One section of the RECEIVE-STANDRY switch is available for refay or transmitter switching, For connections and detalls, re-
fer to Section 2-8.
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3-15. TUNING and BANDSPREAD CONTROLS

The TUNING and BANDSPREAD controls are used in conjunction with one another to tune in the desired signai.

Wide tuning is performed with the TUNING controi and fine tunipg with the BANDSPREAD control,

41,

Main Tuning Dial . The main tuning or left-hand dial is operated by the TUNING control, This dial has four
calibrated scales, one for each of the iour irequency bands covered by the receiver. Ii also contains a hundreds
scale, used with the unit scale on the MAIN TUNING knob, for accurately logging and relocating stations of special
interest. Theloggingnumber is the logging number on the dial pius 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 maintuning dial is set for the desired station frequency after the BAND-
SPREAD control has been set fully counterclockwise (bandspread tuning capacitor set at minimum capacity).

IMPORTANT: The readings on the main tuning dial will correspond to the station frequencies only if the
BANDSPREAD control is set fully counterclockwise, If it is setat any other setting, the additional 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 capacity.

The dial settings for the 80, 40, 20, 15, and 11-10 meter amateur bands are indicated cn the main tuning
dlal by white dots, When tuning the amateur bands with the bandspread dial, the main tuning dial must be set
at the dot corresponding to the desired amateur hand. The 160 mster amateur band is indicated on the dial by
three short double-welght lines,

NOTE

The broadcast band ia marked witha "CD" emblem and a dot at .64 and 1,24 megacycles to indicate the
two offlcial civil defense frequencies. In a civil defense emergency, tune to either of these two frequen-
cies for official defense news, instructions, and information,

Bandspread Dial, The bandspread or right-hand dial is operated hy the BANDSPREAD control. This dial
contains flve scales callhrated for the 80, 40, 20, 15, and 11-10 meter amateur bands. These five scales are
calibrated to read recelver frequency directiy when the main tuning dial has been set to the index dot of the
desired amateur band., Italsocontains ahundreds scale for logeing purposes. Thelogging procedure for the band-
spread dial is the same as for the main tuning dial. For convenlence in tuning, the AM phone bands are indicated
on the bandspread dial by double-weight lines.

In addition to its use on the amateur bands, the handspread dial may also be utilized as a fine tuning adjust-
ment 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 control is set a few degrees from its full counterclockwise position, then
the desired signal is located with the TUNING control, and finally the signal is accurately tuned in by "rocking"
the BANDSPREAD control (turning it slightly to the left and right) until the signal is loudest and clearest,

b. The second method of fine tuning is used when it is desired to tune through a range of frequencies, such
as a group of shortwave stations. Set the BANDSPREAD control fuily counterclockwise, set the TUNING control
for the high end of the selected range of frequencies, and then tune through the range with the BANDSPREAD
control, Turning the BANDSPREAD control clockwise tunes the receiver progressively lower in frequency.

SECTION 4.

OPERATION
AM RECEPTION

. Set the front panel controls to their starting pesitions as outlired below.

SENSITIVITY. ....ovveneanins 10 (maximum sensitivity) SELECTIVITY .. ..o inncur s 5 KC

BAND SELECTOR .......... At the desired band. RESPONSE. ...ovo.veuiscnrens POWER OFF
VOLUME ..........cco.0nn 0 (minimum volume) RECEIVE-STANDBY ........ RECEIVE
AVCON-OFF . ............ ON NOTCH DEPTH............. OFF

NOISE LIMITER OFF-ON .... OFF CALIB. ON-OFF ........... OFF
AM/CW=88B ... cvnviiuninn, AM

2. Turn the recelver on by rotating the RESPONSE control clockwise and set it at either the "NORMAL" or

“"TREBLE CUT" position. The tuning dials will light up indicating the receiver is operative. Rotate the
VOLUME control clockwise for the desired volume level.

. Set the bandspread tuning gang at minimum capacity by rotating the BANDSPREAD control fully counterciock-

wise. To utilize the BANDSPREAD control as a fine tuning adjustment for the amateur and shortwave bands,
refer to Section 3-15.
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IMPORTANT

The calibration on the main tuning {left-hand) dial will be correct only if the bandspread tuning gang is set at
minirmum capacity. If it is set at any other setting, the additional bandspread capacity added to the main tuning
capacity will throw off the main tuning dial calibration because the receiver has been calibrated with hand-
spread tuning gang set at minimum capacity.

4, Tune in the decired signal with the TUNING control, tuning for maximum indication on the "S" meter, After
the signal has been accurately tuned in, readjust the VOLUME control as desired,

NOTE: The "S" meter indications will be correct only when the AVC switch is set at "ON", and the SFNSI-
TEVITY control is set at 10" (maximum sensitivity). Setting the SENSITIVITY control at a setting other than
"10" will also somewhat restrict AVC action,

5. Set the SELECTIVITY control for the desired degree of selectivity. For standard broadcast reception (Band 1),
the control is normally set to "5 KC" for maximum fidelity. The positions marked "3 KC", "2 KC", 1 KC",
"5 KC" provide progressively increasing steps of selectivity. Note that as the selectivity of the receiver is
increased, the background noise and interference from adjacent signals is reduced. Too much selectivity,
however, may cause excessive side-band cutting. While side-band cutting reduces fidelity, it may be frequently
preferable to sacrifice naturalness of reproduction in favor of communications effectiveness. When changing
the position of the SELECTIVITY control from a broad to a narrower response (for example: from "2 KC" to
"1 KC"), a slight readjustmeat of the tuning controls may be necessary to recemter the signal in the i-f
passband,

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

7, U it is desired to operate with AVC off, set the AVC switch at "OFF", set the VOLUME contrcl to a well ad-
vanced position, and vary the receiver volume level by means of the SENSITIVITY control, taking care not to
advance the contirol to a point where strong signals will cause “blocking”.

8, ¥ severe electrical disturbances or ignition or other types of pulse type noise interfere with reception, set
the NOISE LIMITER switch at "ON" to place the automatic noise limiter circuit in operation,

9, The receiver may be disabled without turning it off by setting the RECEIVE-STANDBY switch at "STANDBY".
In this position, the r-f and 50.5 k¢ i-f stages are cut off but the heater and plate supplies remain operative for
instant reception, To resume reception, simply return the switch to the "RECEIVE" position.

10. An undesired signal close in freguency to a desired signal will heterodyne with it to produce an audible beat
note equal to their frequency difference, This type of heterodyne interference can be eliminated by utilizing the
selectable sideband feature of the receiver to position the undesired signal out of the i-f passbhand. The detailed
prucedure for eliminating heterodyne interference is as follows:

a, Set the AM/CW-S3B switch at "CW-S8SB", the PITCH CONTROL to 0", and the RESPONSE control at
either "LOWER SIDE BAND" or "UPPER SIDE BAND",

b. Carefuliy tune in the desired signal for Yzero beat". Then set the AM/CW -SSB switch at "AM",

c. i the RESPONSE control has been set to the proper sideband position, the heterodyne interference will
be eliminated. If the interference is still present, simply switch the RESPONSE control to the opposite
sideband position.,

11, An alternate method of eliminating an interfering signal is to use the notch filter circuit. Simply rotate the
NF)TCH DEFPTH control clockwise tc *‘O”" and adjust the NOTCH FREQ conirel to *‘notch out’’ the interfering
gignal. Readjustihe NOTCH DEPTH control as necessary to obtain maximum rejection of the interfering signal.

CAUTION

It_is possible to eliminate the heterodyne by notching ouf the desired carrier in place of the undesired
signal or carrier. When this occurs an AM signal will spund like a single sideband suppressed car-
rier transmission.

12. In shortwave reception, it frequentiy happens that transmission conditions are diiferent for waves of slightly
different frequencies, As a result, in the case of voice-modnlated transmissions, which involve sideband
frequencies differing slightly from the carrier frequency, the carrier aand sideband components may nof be
received in the same relative amplitude and pbases they had at the transmifter, This effect, known as selective
fading, causes severe distortion of the signal., This type of distortion can he reduced somewhat by funing the
receiver to accept only one of the two sidebands being transmitted as outlined in Steps 10{a) and (b) above.
After tuning is completed, switch the RESPONSE controi from "LOWER SIDEBAND to "UPPER SIDEBAND"
and leave it in the position providing the least distortion,

4-2. CW RECEPTION

For CW reception, the receiver may be operated with AVC on or off, as desired. Operation of the receiver with
AVC on is highly desirable since it not only minimizes fading but alsc prevents blasting when tuning from a weak to a
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strong signal, To operate with AVC on, set the AVC switch at "ON", set the SENSITIVITY control to a well advanced
position, and regulate the receiver volume level by means of the VOLUME control. To operate with AVC off, set the
AVC switch at "QFF", set the volume control at a well advanced position, and vary the receiver volume level by means
of the SENSITIVITY control, taking care not to advance the control to a polnt where strong signals cause excessive
"thumping” (overlcading).

CW signals are made audible by the heterodyning action of the beat oscillator with the incoming signal. The beat
oscillator is set at a frequency slightly different from the second-intermediate frequency of 50.5 ke, the difference
belng equal to the pitch of the audible note deslred,

For the reception of CW signals, set the AM/CW-SSB switch at "CW-S8B", set the SELECTIVITY control at
".5 KC" {the sharpast selectivity posltion), set the RESPONSE control at "UPPER SIDEBAND", and set the PITCH
CONTROL at any setting from "2" {o "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 zero beat. {The oscillator operates on the
low side when the PITCH CONTROL is set at a position to the left of zero and on the high side when the PITCH CON-
TROL is set at a position to the right of zero,) It may be necessary, after setting the PITCH CONTROL, to readjust
the receiver tuning slightly to proparly position the signal in the i~f passband, Alternately adjust the PITCH CONTROL
and the receiver tuning for a maximum audible signal, With the receiver in the sharpast selectivity position, CW
signals will drop in and out rapidly and a slow rate of tuning is recommended, Once the PITCH CONTROI, has been
set, it need not he reset for each CW slgnal.

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 a narrower selectivity position in
crder to properly position the signal in the i-f passband,

The setting of the SELECTIVITY contral for CW reception s generally best determined by receiving conditions.
Note that as the selectivity of the recelver is increased (SELECTIVIT Y control varied from the "5 KC" to the ".5 KC"
position), the hackground noise and adjacent-channel interference is conslderably reduced. For CW reception, the
sharpest selectivity posltion may be used without the loss of intelligibility experienced in AM reception,

The automatic noise limiter circud

Tha o can be used to ereat advantape oo OW recention iust [
e

an D¢ useq ip great advamage on CW reception, just as on AM reception, o
reduce the effects of hackground noise and electrical interference, To place the noise Umiter circuit in operation, set
the NOISE LIMITER switchat ‘‘ON’’. The notch filter may be used to eliminate or atienuate an Interfering signal during
CW reception.

4-3. SINGLE SIDEBAND RECEPTION

Single-sideband signals are transmltted with little or no carrier, and it Is necessary to reinsert the carrier in
the recelver before propar reception is cbtained, In the SX-100 receiver, this is accomplished in the 50,5 ke i-f system
by injecting the heat oscillator signal at the input of the second-detector. A single-sideband signal can be identified by
its unintelligiblity and by a severe variation in the "'S" meter indication corresponding to the speech modulation.

For the reception of single-sldeband slgnals, set the PITCH control at "0, AVC switch at "ON", AM/CW-38B
switch at "CW-55B", and SELECTIVITY control at elther "1 KC' or "2 KC", depending upon adjacent channel inter-
ference and noise. Set the SENSITIVITY control at a well advanced posltion and vary the receiver volume level by
means of the VOLUME control, taking care not to advance the SENSITIVITY contro! to a point where strong signals
wlll cause distortion {overloading). Set the RESPONSE control at either "LOWER SIDE BAND" or "UPPER SIDE BAND",
The single-sideband signal will be Intelligihle in only one of these two positions, the proper position depanding upon
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uning is completed as outlined below, set ihe
RESPONSE control to the other sidehand setting and repeat the tuning procedure. It is suggested tbat the RESPONSE
control be initially set at "LLOWER SIDEBAND" since most single-sideband transmissions are of this type,

After the controls have been proparly set as ontlined in the preceding paragraph, very carefully tune in the
single-sideband signal for maximum lntelligibility. It will be noticad that with incorrect tuning of a single-sideband

signal, the speech will sound high- or low-pitched or very distorted but no trouble shonld be had in tuning once a Hitle

experience has been gained.,

The "1 KC™ posltlon of the SELECTIVITY control parmits receptlon of modnlation irequencies up to about 1000
cycles. For receptlon of modulating frequencies higher than 1000 cycles, set the SELECTIVITY control to the posltions
marked "2 KC", "3 KC" and "'5 KC", depending on the degree of fidelity desirad; maximum fidelity is obtained in the
5 KC’' position. Itisnol necessary to retune the receiver when receiver selectlvity is varied, The notch filter is es-
pecially usetul during reception of single-sidebana signals. An undesired AM or CW signal close in frequency to the de-
sired signal will heterodyne with the beat oscillator to produce an audible beat. The undesired signal may be ‘‘notched
out’” with the notch filter, just as in AM or CW reception.

4-4. USE OF CRYSTAL CALIBRATOR

The built-in 100 ke crystal calibrater permits accurate checking of dial calibration over any portion of the main and
bandspread tuning dials by a comparison of the dial calibrations with the marker signals which appear at every multiple
of 100 k¢ on the dial.

1. Setthe bandspread luning dial at a convenient multiple of 100 kc at the high frequency end of the band in use. For
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example: 2000 kc on160M, 4000 kcon 80M, 7300 kc on 40M, 14,400 ke on 20M, 21,500 ke on 15M, -and 29, 800 ke
on 10M. (The bandspread tuning dial is calibrated in ke.)

2. Set the main tuning dial to the index dot of the desired amateur band.
3. Set the AM/CW-8SB switch at ““CW?”’, the PITCH control at ‘0", and the CALIB, ON-OFF switch at ““ON’*,

4. Very carefully adjust the main tuning control for exact frequency as indicated by ‘‘zero beat’’, The bandspread
tuning dial is now accurately calibrated and a ‘‘zero beat’’ should be obtained at every multiple of 100 ke on the
bandinuse. For example, on the 80 meter amateur band, a ‘‘zero beat”’ 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 accuracy over the entire irequency

i i i i i F tlm harnd tho nnasrafdoms 1o
rangecithebandinuse, Forprecigecazlibration accuracy over a particular section of the band, the procedure is

identical except that the bandspread dial is set at a multiple of 100 kc near the desired frequency or range of fre-
quencies, instead of at the high end of the band as in Step 1.
B. CALIBRATION OF THE MAIN TUNING DIAL

. Turn the BANDSPREAD tuning conirol counterclockwise uniil the dial pointer is aligned with the index marks at
the high frequency end of the dial.

—

2, Set the maintuning dialata convenient multiple of 100 ke near the desired frequency or range of frequencies. (The
main tuning dial is calibrated in me.} To determine the nearest 100 ke multiple, simply remember that 160 ke
isequal toone-tenthme, Forexample, from 2.0 to 3.0 mc on band 2, the 100 kc multiples are 2.0 me, 2.1 me,
2,2 me, 2.3 me, etc.

3. Set the AN/CW-SSB switch at ““CW*’, and the PITCH control to ‘“0’’. Then set the CALIB. ON-QOF F switch at
““ON"’ and very carefully adjust the main TUNING control for a “‘zero beat””, The main dial pointer should index
with a 100 kc multiple on the dial.

4. 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 receiver is properly tuned, as well as

an indication of the relative signal strength. The "S" meter circult consists of a DC milliammeter connected in series

with the plate lead to the 1650 ke IF amplifier tube (V-4), the grid of which is controlled by AVC voltage, Since the
Erld current of this tube varies with the sirength of the incoming signal, the meter will indicate relative signal
strength. The "S" meter s calibrated in microvolts, "8 units from 1 to 9, and in declbels above S-9 to + 80 db. The
indications on the “8" meter will he correct oniy when the SENSITIVITY control is set at 10" (maximum sensitivity),
and the AVC switch 13 get at "ON",

The limitations of the microvolt scale should be fully apprectated before any assumption as to the indicated signal
voltages iz accepted. The meter indicates approximate microvolts of signal strength as developed at the antenna input
terminale when terminated in a 300-ohm load, at 5.1 mc. This approximation will have a variation of £ 5 db ofl 2 new
receiver and, obviously, as the tubes age the variations may be greater. The indicated microvolt readings at 30, 17,
and 3.5 me Rwﬂl vary approximately + 3 db from that at 5,1 m¢. Also, all readings 50 microvolts or less will be more
a n

ccurate and ¢
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Variations in the microvolt indications between receivers is not indicatlve of the overall sensitivity but is caused
by normal tolerances in vacuum tube conductances which are reflected as variations in the AVC/"S" Meier curve,
Thus, two receivers with identical sensitivities could, under the same signal conditions indicate signal levels of 5
mierovoits and 25 microvolts and yet each be a perfect receiver.,

4-6. BFO FREQUENCY CHECK

The beat irequency oscillator (BFO) has been caretully adjusted at the factory so that 1is frequency is 50 ke when
the PITCH CONTROL knob is set at *0”. Readjustment of the BFO will normally not be required unless the 63C7
BFO tube (V-8) or components in the BFO circeit have been replaced, A slight readjusiment may sometimes be nec-
essary as a result of normal aging of the BFO tube, A simple check can be made to determine if adjustment is neces-
Sary as follows:

With the AM/CW-8SB switch at "CW-88B", SELECTIVITY control at "5 KC», RESPONSE control at "UPPER
rSIDE;iA!ﬂ'J", and‘P[TCH CONTROL at " (" yery carefully tune in an AM signal for "zero beat®, {See Note A below.}
Leaving the receiver tuning unchanged, switch the RESPONSE control to the "LOWER SIDEBAND" position, If the
beat oscillator frequency is correct, a "zero heat” willl be obtained in both the "UPPER SIDE BAND" and "LOWER
S]I?EBAND" positions. If, however, the beat oscillator is slightly off frequency, a beat note will be heard when
switching {rom the "UPPER SIDEBAND" to the "LOWER SIDEBRAND" position. Adjustment of the beat frequency
oscillator is necessary onty i the frequency of the audible beat note exceeds 200 tycles,

P

?!cte A - In instances where the beal oscillaior is considerably oif frequency, it may not be possible to obtain a
"eerc beat” when tunlng in the signal, In this case, it will be necessary to first “roughly"” set the beat oscillator
to operate at approximately 50 ke as follows: With the AM/CW-SSB switch at "CW-33B", SBELECTIVITY control at
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"5 KC", and RESPONSE controi at "UPPER SIDEBAND", tune the receiver to a noisy part of the band (not to a
signail)., Remove the PITCH CONTROL knob and adjust the BFO siug for minimum noise on the noise signai, Then
set the SELECTIVITY control at "'5 KC" and make the BFQ frequency check as outlined in the preceding paragraph,

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

Remove the PITCH CONTROL knob and turn the BFO slug a few degrees to the left or right so as to lower the beat
note frequency, and repeat the BFO frequency check, I the beat note obtained is higher in {requency than that
obtained originally, it is an indication that the slug is being turned in the wrong direction Continue varying the
setting of the slug in small steps and repeating the BFO frequency check untii "zero beat' is obtained in both the
"JPPER SIDEBAND" and "LOWER SIDEBAND" positions. After the correct slug setting is determined, repiace

the PITCH CONTROL knob with 0" in the top cemter position, being careful not to disturb the siug setting.

4.7. NOTCH FREQUENCY CHECK

Readjustment of the notch filter circuit is not normally necessary unless the comporents in the notch filter circuit
are replaced. To check the circuit, proceed as {ollows;

Checkthe BFOfreguency as instructed in Section 4-6. Set the PITCH CONTROL at "*0”, AVC to **ON"’ and the 5E-
LECTIVITY control at**3 ke’’, ‘Tune in anunmodulated carrler, Irom astation or a signal generator, fora ‘‘zero beat” .
Place the AM/CW-8SB switch in the AM position to de-energize the BFO. Rotate the NOTCH DEPTH control te 0",
Tune the NOTCH FREQ{or a minimum reading on the ‘S’ meter. The NOTCH FREQ dial should be set at ‘“50°" ke.

If the notch {requency check indicates that an adjustment is necessary, proceed as follows:

Loosenthe NOTCH FREQ knob and reset it te indleate <°50’ k. Rotate the control to approximately 51’7 ke. Tune
across an unmodulated carrier while observing the *‘S’” meter. (Use an approximate S-9 signal.) The meter wili in-
dicate two peaks. Readjustthe NOTCH FREQ control as necessary to approximately equalize the peaks. Then tune
the receiver for a minimumreading on the ‘:8’’ meter between the two peaks. Adjust R75, located on the side of the

notch filter chassis, for 2 minimum reading on the ““8’" meter, Refer to Fig. 11 for the iocation of R75.

4-8. CRYSTAL CALIBRATOR CHECK

The CRYSTAL ADJ controi onthe calibrator chassis operates a trimmer capacitor connected across the 100 ke caii-
brating crystal. This trimmer capacitor permits adjustment of the calibrating crystal to exactly 160 k¢ by compariscn
with the frequencies transmitted by station WWV. This capacitor has been set at the factory and shouid not require peri-
odic readjustment uniess extreme calibration accuracy is desired, If adjustment is required, proceed as outlined below.

Set the RESPONSE switch to ““NOR’*, the CALIB. ON-OFF switch at ““OFF'’, and all other front panel controls as
for normal AM reception. Tune in station WWV on any one of its operating frequencies (2.5, 5, 10, 20, or 25 mc) and
wait for the period during which ihe signal from WWYV is unmodulated. Then switch on the crystal ralibrator by setting
the CALIB. ON-OFF switch at “‘ON" and adjust its frequency, by means of the CRYST AL ADJ control, until the crystal
calibrator signal ‘‘zero beats” with the signai receivedirom WwV. If the adjustment is attempted during periods that WWV

is modulated, an erronecus zero heat may be obtained with the modulating irequency instead of the desired carrier freguency.

4-9. SERVICE OR OPERATING QUESTIONS

ny Uk LPEL ING LQUEDS

For any further information regarding operation or servicing of your re-
ceiver, contact your Hallicraiters dealer, The Hallicraiters Company maintaing
an extensive system of Authorized Service Centers where any requiréd service
wiil be performed promptly and efficiently at a nominal charge. Ail Hallicrafters
Authorized Service Centers display the sign shown at the right. For the iocation
of the one nearest you, consuit your iocal deaier or teiephone directory, Make
no service shipments to the factory as the Haliicrafters Company will not accept
the responsibility for unauthorized shipments.

The Hallicrafters Company reserves the privilege of making revisions in
current production of equipment and assumes no obiigation to incorporate these

revistons in earlier modeis,

92X1801-C
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SECTION 5.
ALIGNMENT

This receiver has been carefully aligned at the factory by specially trained personnel! using precision equlpment.

replaced in the r-f or i-f stages.

of the receiver should not bhe attempted until all other posslble causes of faulty operation have been
Alignment should not be required unless the receiver has been tampered with or component parts have
Alignment should be made only by persons familiar with communications

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

INITIAL CONTROL SETTINGS

5-1. EQUIPMENT REQUIRED

1. BSignal generator covering 50 kc to 30 mec. Band Selector .......... As indicated in chart
2, Vacuum tube voltmeter (VIVM) or other high Sensitivity and Volume .. ... .... 10 (maximum)
impedance DC voltmeter, AVC and Noise Limiter., . ............. Off
3, Output meter {or AC scale of VTVM). Connect AM/CW-S8B . . ... .o o vt v i e -AM
output meter to appropriate speaker output Selectivity .,.......... As ixicated in chart
terminals. If a VIVM is used, conpect it to Response . ........... ... Lower Sideband
terminals "500" and "G" and terminate the out- Standby-Receive , . .,..... e Receive
put with 2 dummy load. Tuning and Bandspread . . ... Gangs half meshed
NotchDepth ............. ... ... ... Off

5-3. ALIGNMENT PROCEDURE

Signal Signal Band
Generator Generator | Sclector Output Selectivity
Frequency | Setting Connections Setting Remarks

Step Connections

50.5 KC 'F ALIGNMENT

Remove 1st conv. osclilator tube
V3 from its socket to prevent
gignal interference. Adjust top
slug of T3, T4, T5, and T6 (50,5

Ady allil 23 (dvew

1 | Highside directly | 50.5 KC 538 - 158/ VTVM DC probe| .5KC
to alignment point "A"| (unmod.) MC to allgnment point
(terminal 1 of T2). See "B'" ({junctlon of
Fig, 12, Low glde to R4g B4G andC81)

L R48, R49, and C81).
chassxs See Flg. 12 Com-

mon to chassis.

wiuME, UL AW,

KC IF's) for maxlmum Indlca-
tlon, maintalning approx. 1 volt
reading on VIVM,

ALIGNMENT OF 1600 KC 2nd CONY, OSC. & 1550 KC IF'S

Replace V3 removed in Step 1.
Tune generator slowly thru
speaker terminals, 1650 KC to determline TF pass-
(VTVM to align- band. Then set generator to
ment point "B" i center of passband, using suf-

2 High slde directly |1650 KC "
to alignment point *C"| {mod)
{stator of section C1B
of main tuning gang).
Low side to frame of

Output meter a- 5 KC
Cross appropriate

gang. itis desired to ficient generator outputto
monitor detector obtain approx. 1/2 watt re-
voltage.) celver output. I no output is

obtained, the 1800 KC crystal
osciilator may not be oscillating and It will be necessary to turn up the generator output and adjust the 1800 KC
crystal activity adjustment (top slug of T9) until output is obtained. Adjust for maximum cutput by adjusting the sig-
nal generator frequency, crystal activity (top slug of T9) and the 1650 KC IF's {top and bottom slugs of T1 and T2).
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 out of the coil, Set the crystal activity adjustment (top of slug of T9) for half output on
the gentle slope side of maximum response. Then set the generator as near the center of the IF passband as possibie
and adjust the top and bottom slugs of T1 and T2 for maximum response. Tune through the passband and observe
the shape of the response. If it is symmetrical, the adjustment is completed; if not, reset the generator frequency
near the center of the passhand and repeak T1 and T2,

t

ALIGNMENT OF 1700 KC 2nd CONY. OSC.
Set RESPONSE control at
Iul’\"l:l'l:ni“ﬂ QTl‘\E‘RAN’n" ’T'nnn

" ‘ " ‘ L1] | L1
: e AN

generator slowiy thru 1650 EC to determine IF passband. Then set generator to center of passband, using sufhclent
generator output to obtain approx. 1/2 walt receiver output. If no output is obtained, the 1700 KC crystal oscillator
may not be osclllating and It will be necessdary to turn up the generator output and a.d]ust the 1700 KC crystal acti-
ity adjustment (bottom slug of T9) until ouiput is cbtained., Adjust for maximum output by adjusting the signal
generator {requency and the crystal activlty {bottom slug of T9). Note that the signal suddeniy disappears when the
gsial activiiy slug is furned into the coil and graduaily drops in level when the siug is backed out of the coil. Set

3

crystal actlvity adjustment (bottom sing of T9) for half output on the gentle slope side of maximum response,
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IF SENSITWITY CHECK
4 | With the generator meodulated 30% at 400 cycles and connected thru a .05 mfd capacitor to the grid (pin 1) of
the 1st mixer tube V2, the IF input required for 1/2 watt receiver output should be approximately 20 micro-
volts. Thia assumes the crystal activity is set for half of maximum response as outlined tn Steps 2 and 3
above.
RF ALIGNMENT
@ Before proceeding with the RF alignment, check ® Connect the output meter across the appropriate
the tuning dials for proper indexing. Both dtals speaker terminals. (Connect the VITVM to
should index on the marks at the low frequency alignment point "B" If it is desired to monitor
end with the gang fully closed. the detector voltage,) Maintain a 1/2 watt re-
@ Use an amplitude modulated signal. ceiver output.
® Set the SENSITIVITY and VOLUME at"10" ® Connect high side of generator thru 330-ohm
{maximum), AVC and NOISE LIMITER at "OFF" “g n "ﬁi;},‘” g’ an e':m tel‘m‘ni Mty "A%‘ﬁ
SELECTIVITY at "2KC", RESPONSE at o e . Connect jumper between
YLOWER SIDEBAND", RECEIVE-STANDBY at .
“RECEIVE, and BANDSPREAD" fully counter- ® The oscillator frequency is higher than the sig-
clockwise. nal irequency on ali bands.
Band Generator &
Salecter Recelver Adjust for
Step Setting Frequency Maximum
] 12 - 24 300 MC CB8 (osc. trimmer),
MC C40 (mixertrimmer), and
C1190 (anterna trimmer)
" 14.0 MC L11 (osc. slug),
L8 (mixer slug), and
L1 ({antenna slug)
B 46 -13 11.5 MC C59 {osc. trimmer),
MC C42 (mixer trimmer), and
C110 (antenna trimmer)
" 5.1 MC L12 -(osc. slug),
. fmiwar gliiol and
iy {mixer slug), and
1.2 (antenna slug)
7 1.72 - 4.9 4.6 MC C56 (osc. trimmer),
MC C44 (Mixer trimmer), and
€110 (antenna trimmer)
" 1,925 MC 113 (osc. slug}
8 538 - 1.58 1.4 MC €50 (oge, trimmer),
MC 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
"§" METER CALIBRATION
® Make both the mechanical and the electrical '"s" @ Set the receiver controls for AM reception on
meter zero adjustments. See section 6-5. band 3 and accurately tune in the signal.
@ Connect the signal generator as for RF ALIGN- )
MENT above. Usea 5.1 mc, S0uv, unmodulated ® Set SENSITIVITY to "10" (maximum), AVC to
signal. "ON" and SELECTIVITY to "5 KC".
STEP RESPONSE CONTROL POSITION ADJIUST FOR 50 UV READING ON THE "S8" 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 adjustments
as required to give the 50 uv reading for both Upper and Lower Sideband response.
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SECTION 6
SERVICE DATA

6-1. TECHNICAL SPECIFICATIONS

TUBES. . . .. 12 plus voltage regulator and rectifier
SPEAKEROQUTPUT . .......... 3.2 and 500 ohms
HEADPHONE QUTPUT . . 500 ohms (See Section 2-6.)
ANTENNA INPUT...... v v eesus e 300 chms
PHONOINPUT. ., . ... ... v v High impedance
*POWER SOURCE . ... .. 105-125 volts, 50/60 cycles
POWER CONSUMPTION . .. ........... 88 watts
RECEPTION . .. ...... ... ..., AM, CW, and SSB

INTERMEDIATE FREQUENCIES. . . . {Double Conver-

sion); 50.5 KC and 1650 KC
DIMENSIONS {overall) . 8-7/8" x 18-1/2" x 11" deep
SHIPPING WEIGHT, . . . . oo v vt e v 41-1/2 1b.
NETWEIGHT , . ... ....o0.vvnen. 34-1/2 1b.

FREQUENCY COVERAGE

Callbrated
Band Frequency Range Band Spread
1 .538 - 1,58 MC -
2 1.72 - 4.9 MC 80M
3 46 =-13.0 MC 40M
4 12,6 -34.0 MC 20, 15, 11-10M

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

6-2. 50.5 KC IF SYSTEM

Fig. 13 shows the type of coupling used in the 50.5 ke
IF system. Note that inductive conpling is avoided by
careful shielding of the IF coils and signal transfer oc-
enrs only through capacitance and resisiance. By in-
creasing the value of "C" and "R", tbe selectivity is
made more broad while by decreasing their values, the
selectivity is made more sharp. The proper values of
"C" and "R" are switched in the circuit by means of the
SELECTIVITY controi. "R" varies the "Q" of the tuned
circuit and "C" varies the coupiing, This R-C coupling

V5
2ND MIXER

6846 o

S
]

I i

o S | 1
¥

—3

Fig. 13,

Equivalent Schematic Diagram
50.5 KC 1F System

arrangement affords a more accurate means of selecti-
vity control than that readily obtainable by any other
method.

6-3. CHASSIS REMOVAL

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

6-4. TUBE and DI

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

6-5. “S'" METER ADJUSTMENTS

The "8" meter has two adjustments, one electrical
and the other mechanlcal, The mechanical adjustment is
accessible by rotating the "h” insignia on the front of the
"S"” meter to one side. (The insignia plvots at the top.)
The mechanical adjustment has been accurately set at
tbe factory and will normally not require any further
adjustment, Adjustment can be made, if required, by
inrning off the receiver and carefully rotating the adjust-
ment screw until the meter pointer iz in line with the
right-hand index mark,

The electrical adjustment is made by carefully
turning the "8" METER ADJ control at the rear of the
receiver {Fig, 4) until the poinfer is In ilne with the
left-hand index mark. The electrical adjustment should
be made with the receiver on, antenna terminals shorted,
SENSITIVITY at 10", AM/CW-SSB switch at "AM", AVC
switch at ""ON", and RECEIVE-STANDBY switch at
"RECEIVE". The settings of the remaining controls do

pd o Ff ool dle MY o o e A e
IIOL dllCCL LHE O JIELCE Foaullilg,

V6 /3VT
505 KC IF AMP DET
6546 - 13 68JT

1
= -z
i
1

e | — ==
11—

il

—r
L

9262378
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Fig. 14. Dial Cord Stringing Diagram

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 Sensi-
tivity control mounting nut, the two screws at each side of
the front panei, and three screws on the underside of the
front panel. Leave the bandspread 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 Bandspread control fully elockwisa,
and set the bandspread gang in its fully closed position. At-
tach the spring at une end of the cable to position “1” on the
bandspread gang pulley as shown in Fig. 14 and follow the
stringing sequence “1" through "'10",

After stringing is completed, rotate the Bandspread con-
trol fully clockwise and check the position of the bandspread
gang and the index marks at the low-frequency end of the
dial. The gang should be fully closed and the index marks
should be wvertical,

ead gang is not fully closed with the Band-
ontrol set fully clockwise:

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

™

Hoilding the Bandspread control fully clockwise, set the
gang in its fully closed position by turning the gang
shaft, and then tighten the set SCrews.

If the index marks at the low end of the baudspread dial
are not vertical with the Bandspread control set fuily
clockwise: {Refer to Fig. 15)

-19-
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Check the position of the gang as outlined above and
make the adjustment if required.

Loosen the two set screws at the
mounting collar.

Loosen the pointed set screw to the left of the band-
spread dial,

With the right hand, hold the cam agsembly in the posi-~
tion shown in Fig. 15, with the thumb of the jeft hand
lift the idler gear mounting plate upward to disengage
the dial, and with the index finger of the left-hand care-
fully rotate the dial until the index marks at the low-
frequency end ere vertical. After the dial is properiy

positioned, release the idler gear and tighten the two
set screws on the collar,

Tura down the pointed set screw uatil it just touches
the idler gear mounting plate. If the screw is turned
down too far, the dial will not rotate freely; if not
turned down far enough, the idler gear will not engage
the dial properly and the dial will have a tendency to

¢ the Bandspread control fuily clockwise and
check the position of the index marks at the low-fre-
quency end. If they are still not wvertical, it will be
necessary to repeat Steps 2 through 5.

Rotate the main tuning gang to its fully closed position.

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



. With the index finger of the left hand, hold the main the two sel screws at the rear of the dial mounting
tuning gang in its fully closed position, with the right collar.
hand lift the idler gear mounting plate upward to dis- 4. Same as Step 5 on page 19.

he dial, ith the th left hand
engage the dial, and with the thumb of the le 5. Rotate the Tuning control fully clockwise and check the

carefully rotate the dial until the index marks at the position of the index marks at the low-frequency end. It
low-frequency end are exactly vertical When the dial is they are net exactly vertical, it will be necessary io re-
properly positioned, release the idler gear and tighten peat Steps 3 and 4.
MAIN TUNING BANDSPREAD
CAM
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Fig. 15. Front View of Gear Drive Tuning Mechanism
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Halli-
Schematic crafters
Symbaol Description Part No.

CAPACITORS

€-1 ... Variable capacitar, 3 section;
main tuning {inciudes gears)... 48-380
C-2... Variable capacitor, 3 section;
bandspread tuning..,.....,., 480347
C-11G,. Antenna trimmer 3-25 mmf,. . 48-368
C-40.,, 4-80 mmld. , mica trimmer .. . 44A305
C-42, 44,50 ., ,.......

8-30 mmfd. , mica trimmer ., , 444396
C-7,-48, 78, 79, 68.............

220 mmId. 10%, 500 V. ;
ceramle...........,. ... 4TCA20221K

C-8,22, 24,25, 25.....
0.02 mrd, +80-20%, 500 V. ;
ceramic disc . .............,, 47A242

C-9, 14,15, 16, 17, 47 ..., ........

0,005 mfd, GMY, 500 V,;

ceramic dise ....,.........,.47A168
C-10, 27,48, T0. v .e\vvriinnnnnnnnnn

100 mmid, 1o%, 500 V. ;

cerdmic........., ..., 4IX25UJIOIK
C-11,12, 13, 72 ... ..,... ...,

0.005 emfd. 20%,, 1000 V.;

ceramic dise. . .. rerae,  47TB523
C-19, 20, 23, 108, 108,.,.,..,,......

0.01 mfd, +80-20%, 460 V.

ceramic disc .....,...,...,.. 474224
C-zb, 28, 34, L L,

380 mmiq, 0%, 500 V. ;

MICA. . ooeeiiiiian,, ... ATX 200301
C-30, 86, 38, 41, 43, 108 ,...........

2.2mmifd, 10%, 500V, ;

compogition ............,..478408-4
C-31, 98, 102 ..o

470 mmtd, 10%, 600 Vv,

MICA. oo v iiaien, .. <. 47TX20BATIE

C-32, BO i,

0.22 mifd, 20%, 200 V.;

molded paper .. ..., ...... 48BR2241L2
C-33, 37...... i raieans

c-38, L T

25 munid. 10%, 500 V.;

ceramic,,...,.. ,..... 47X20UK250K
C-44 .. 1.5-15 mmiq, ymicatrimmes. , 448300
C-45... 3.0 mmid. + 25 mmfd., N22oo,

500 V., ceramic.,...., . ATD20W030C
C-8L.. 10 mmfd. +.5 mmid. » N3200,

500 V. oeramic .., ..., 47D20X100D
C-82.. 13320 mrafd. , mica padder. . 444308
C-83... 10 mmid. 105, NPQ, %00 V.;

ceramic....,.......... §1X20CGI00K
C-54.. 220 mmtd. 5%, N330, S00 v, ;

ceramie...,,....,..... ATX358H221J
C-55... 240 mmid, %, 500V, ;

A v ians i, ., ATX22D2417
C-56... 4.5-25 mmid. NFO,

ceramic trimmer ..,,....,,,.44B45]1
=57 11l mmid. .25 mmfd. , N1500;
500 V., ceramic,...,’ ., ATD20VLIICT

C-5%.. 2.5-13 mmid, | ceramic

trlmmer....................A44B'I52
C-80.. 5.0 mmfd. +. 25 mmtd , N300,

300 V. ; ceramic ,..,.. ., 4TD20X050C
C-$L .. 320 mmtd. 5%, S00 V.,

ceramie...,.,..., ..., 47X35U7321J
C-$2.. 680 mmid, 5%, 50C V. ;

mica, ..... rresseeraaaa, ATX20DBALT
C-62... 100 mmlId, 10%, NPO, 500 V.,

teramic....,.....,,,., 4TX32CGI01K
C-65... 7.0 mmfd, +.25 mmfd. '

N1500, 500 V. ; ceramic, . ATD20V070C
C-86... 4.5-25 mmid, , Ceramic

trlmmer.................‘...413453
C-87,.. 1308 minid, 5%, 306G v.;
b L T -+ 4TX30E132T

C-88 .. 1000 mud. 5%, N2200;

800 ¥ ; ceramlc Sreraaaaeaes, $TB441
C-68.. 1.0 mmfd. &1 mmid, | N2200,

500 ¥, ; ceramic . ,..,.. .4TD25W010B
C-TL.. 1.0 mmtd. 10%, NTs0,

500 V. ; ceramic reeen - 4TX20UJ000B
g-7a, 82,

4700 mmid, 10%. 600’V ;
molded paper...,.....,.. 46BR472ES
C-74, BS
0.01 mId. 10%,, &00 Y.
molded paper.,,...,,.... 48ER103ES
C-75, 84,,..... .
0.022 mid. 10%, 600 Vv, ;
molded paper.,..,,,... .. 46BR223E6

SERVICE PARTS LIST

Halli-
Schematic crafters
Symhol Description Part No.

CAPACITORS (cont)

C-76... 27 mmfd. 10%, 500 V.3

CETAMIIC. .. . uy . a., . $TX20TI2T0K
T, Bl i e

0.047 mfd, 20%, 200 V., ;

molded paper........,.,, 46BR473L2
C-86... 0.01 mfd. 20%, 600 V.

moldedpaper............4BBRIGSL6
c-am-a-c..........................

60 mfd, 450 V., 20 mfd, 450 V.,

28 mid, 400 V. electroiytic  45B113
C-83, 90, 91, 92, L

0.022 mfd. 20%. 800 V,;

malded paper........ . +.. 46BR223L3g
C-93... 300 mmid, 10%, 500 V. ; .

wmica. ....... caieeeeesy 4TX20C301K
C-94... 580 mmfd. 5%, 500 V.

mica..,.,,.... rravese .o 47X20D561J

C-95, . Wmmid 5 mmid.

N4700, 500 V. ; ceramlc, . 47TD20YLQ0D
C-97, 98, 10L,..,.ou v,

0.001 mfd. 20%, 800 v.;

molded peper .. .....,..... 46BR102L8
C-100., 10 mifd. S0 V.; electrolytic. ... 45B211
C-105.. 8-50 mm¢, NT30, trimmer.,..44B437
C-107.. 82 mmi. 500 V,; mica,.. 47X20B820K

N - neg. temp. copf, NPOQ - zerp temp. coef,
GMYV - guar. min. valya

*RESISTORS

R-1... 22 ohms.....,.......,,, 23X20X220K
R-2, 27, 44, d8, L
1megohm............,. 23%X20XI105K
R-3,7,13....,
15 ohms... ............. 33X20X150K
R-4, 41,58 . ... .. .. .

.. WX0X181K
Reb, 20 ...l
B8, 45 ...l

z
R-9, 26
3
R-10, 63 et tnreeaenaa,
,000 ohms. .. .....,,. 23X30X224K
R.13, 30, 31, 32,.... et

saooohm-.......-.......nxzoxsszx
R-13, 15, 20, 21, 22, 23 686..........

106,000 ohms, .., .. ..., 29X20X104K
R-14, 28,38 ............... .. 0"

lﬂﬂohms...............23X20X101K
R-15.., 8200 ohms,.,..... v« S3E20X 822K
R-18, 34.........\......

3300 ohms, 1 watt. .. .., 23XI0XA32K
R-I7... 500 ohms, variable

(**'8” Meter Adp) ool 25Bo22
R-18.., 270 aﬁms...............zamxmx
teverer. SIX20X223K
R-26,

120,000 ohms. ., ....... 23X30X124K
R-31... 6800 chms, 1 watt.,..... 23X30X562E
R-35. ., 10,000 ohing, 1 walt, ..., 23X30E103K
R-37,.. 4500 chma, 10 watt;

WEEWOUM. . ... ..., ..., ,. 24BG452E
R-38... 4?00}11\18.....‘.........232{201{471&
R-40, 87.......iviunennl)

470,000 chms, . .. ,.
R-42 57.......cievunnnn,s

22
R-43,58...,......

390 chms............,., 23X20K391K
R-46. .. 180,000 ohms. . cvees ., S3K20X184K
R-47.,, 5600 chmes. , . .. ceve . 23X20X562E
R-49... 8§20, 000 ohmg. . .- 23X 200824K
R—51,52.H.............

6.8 ohms,...,,,, «o SIX20M0GEE
R-53... 270,000 ohms, . ... .. vor - Z3UD0X2T4E
R-55, .. 1.5 megohms .. ......,,, 20X20KI56K
R.54... 10,000 ohms, variable

(Sensitivity) ............... 2561180
R-8C... 330,000 ohms. ... ...... 23X204334K
R-6L .. IO,UOOOhma............23X20X103K
R-62.. 500,000 ohms, variable

(Volume)..,,.. .. cees.... 25B534
R-84 .. 15 megobms,. ... .. » 23X20X156K
R-65.. 47,000 ohms............ 23X20X473K
R-88.., 390 ohms, 1 watt. . ....., 23XI0XI91K
R-68... 560 obms, 1 watt....,,.. Z3X30XB61K
R-72.. 12,0000hms............23120){']23]{
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Halli-
Schematic cralters
Symbol Description Part No.,

*RESISTORS (cont)

R-74 .. 33 000 chms,,,,,.... ... 23 H50X333K
R-74.. 1,000 ohmas. ............ 23X20X102E
R-75.., 15,000 ohms, variable. ....,, 2561231
R-78,.. 5000 ohms, variable with

swilch, {Notch Depth)......,. 2581224
R-77... 680,000 ohms,,..,..... . 23X 20XAB4K
R-78... 4700 ohms. ... ey 23X20X4T2K
R-74,,. 100,000 ohms. .,,,..,... ek e ibatiThy
R-80L._ 220,000 ghma. .. vesesn e B3EZOXIZAK

¥ - All resistorsare 10%, 1/2 watl, carbon type
unless otherwise specified.

@ COILS AND TRANSFORMERS

Coll, antenna

o Band A L. .. 5iB202T
«». Band 3. treecnrviene.n.,  51B2028
e Band 2, ... ..., .. ... 91B2025
. Banﬂl.....................5132024

L-7 ... Choke, RF; 540 uh; 10 ohms
o - P T

**L-8, C-40
Band 4., ... .
**L-9, C-42..,,,...
Band3.....................513[326
PPLA10, Codd e
Bands 1 and ... ieiv.... . 51BL1D

...51B1321
..51B1933

**L-13, C-58, C-87..,,,...... . ...
Band 2......... . <aean . 5EB1H21

" L-14, C-50.,,...,. et iaber e,
Band1..‘....-.............5131328

L-15.. Choke, fikter; 6 I; 85 ma:
310 chms DC
L-16., Coil, BFQ ............ e 54B053

Choke, RF; red,.,..... e v 53BO0B
L-19... Coi, T-bridge.......... ... . 5102028
T-1, 2, Transformer, 18t angd 2nd [F

(1850 KC) ., ..
T-3,4,6,8 ,,.iiiiiiinnnrnnninn,
Transformer, IF (50.5 KC) ,..50B480
T-T... Translormer, power .........520221
T-8.., Transformer, audio output . . ., 56-264
T0,.. Transformer, 2nd conversion

ogcillator........,.....,,,...50C089

** -« Trimmers and capacitors indicated above
are supplied with the goils bui may aiso be
ordered seperately if desired, See “Capac-
itors” section,

0 - Colla are supplied less tuning slug. See
‘'Miscellaneons’r gection for part numbers
of slugs.

SWITCHES

Switch wafers, Band Selectar
5-1A .. Antenna section.. “reeriean .. .B2B0S3
8-1B ., Mixer section. . ... cereenses .. B2B053
S-1C ., Cacillator grid sectior. +ree...62B054
8-1D .. Oscilator plate section, .... . .82B055
Detent and shaft for Band

Selector switch ,..,,..... vee TAB172
8-2.... Switch, selectivity .. ... v.-.., 608673
8-3..,. Switch, Response . .. ....GO0B6T2
84,56, ... .

Swatch, spst toggla; AVC, AM/CW-

SSB, and MNoise Limiter....., 604138
8-T.... Switch, dpat toggle; Receive-

Standby L R T N - [ 4 1 7]
$-8..., Partof RT6....,..... ... . . ...

cvon Bwitch, rotgry (Calib, Ou-Gif). . 604742

JACKS, PLUGS AND SQCKETS

PL-1.. Line cord and plug . .....,...BTALBGD
PL-2.. Plug, octal; Jumper Plug ... .. 35.4003
80-1.. Jack, Phono. ..., . .....,, 354041
S0-2 .. Socket, octal; DC Pawer Socket. 6B205

8O-3 .. Jack, Dhones,,....,........ . 35B048
Secket assembly, dial lamp
(cemter)........_.... veev ... BBAL192



Halll-
Schematic crafters
Symbol Description Part No.

SWITCHES {[cont}

Socket assembly, dial lamp

(50 | P LTS 11 §
Socket, tube;min, T-pin ,......5A347
Sochet, tube;min, %-pin .......6B500
Socket, tube;octal......... ....56B2%6

TUBES AND LAMPS

V-1... 6CBS; RF amplliter ,....... 90EBCBS
V-2, Valdo oo iiieiiaiininncnnans

6AUB; 1st mixer crystal c:l. 90X8AU6
V-3, V13, e

BC4: 15t converaiun oec, 50.5

KClFamplmer............. 80X6C4
V-4, 5,8 . .0 it i innnni i

6BAS: 1650 EC LF amplifler,

2nd mixer, and 50.5 KC IF

amplitier. ... ...c.aieeen. ... BOXBBAS
V-T.,. 8BJT: detector, AVC, and

noise Limlter,, ...o.on e, .. S0XEBIT
v-8 ... 68CT: audlc amplifier and

BFQ...cuviruurrannassrss. BOXESCT
v-9 ... 6KBGT: audio output....... 90X6K6GT
v-10.. QA2: voliege regulator HOXOAZ
v-1L.. S5Y3GT: rectifier..........80X5¥3GT
v-12 .. 12ATT: 2nd conversion

osclllator et laseateneeen S0KL12ATT

ump, Pliots type &4, .. ... ... .38A008

MISCELLANECUS

Ball bearing, 1/8" dia,.......TTAS0S
Ball bearing, .0B3" dia...... TTAL09%
Bracket, T-bridge coll stop

[notch filter)........cuuuuea..8TASDB2D

SERVICE PARTS LIST (Cont.)

Halli-
Schematic cralters
8ymbol Description Part No.

MISCE LLANEQUS (cont)

Cablnet bottom section.......6601087
Cabinet front panel (less {ront
control nameplate) ...........B8D42B
Cabinet top cover ...... ve...88D10BE
Cam asgembly, bandspread ... 77B81§
Cam assembly, main tunlag... 778014
Clip, tuniog slug retaining;
for L-11 and L-12,...00 a0, . 2A3050
Coupler, tlexible for notch
fliter depth control shaft ......204051
Coupler, T-bridge coll shaft
{notch filter frequency controlk 20A301
Dial cable assembly..........30A020
Diel scale, bandapread ....... 33-502
Dial scale, maia tuning ....... $3-503
Gear, idler; helical type;
BB teeth.iuiiuu.vicincenaans 28B 268
Insutator, hakelite; . 156"
5 od, 1/4" thoiiiaeaas .....BATN
Kneh, ‘Bacd Selector...... ....158822
Knob, Maln Tuning and
Bandepread....vvvrenvaracan L18B810
Knob, Pitch Control..........15AB80
Knob, Plain, Notch Freq,
Notch Depth, Anienna Trimmer,
and Calib. On=Off. ........... 15-930
Knob, Response..............158823
Knab, Selectivity.............15B831
Knob, Skirt, Notch Depth .....03A540
Knob, Skirt, Notch Freg......03A548
Knob, Volume and Sensitivity,.158820
Lack, line cord
Male zection..
Female zection .

.. T8AOT-1
...........1’6&397-

X-land X-2....0..u... P cevin

=22.

Halli-
Schematic craftera
Symbol Deacription Part No,

E-1...

M-1...

T8-1..
T8-3...

MISCELLANEQUS (cont)

Matched crystal pair, consists
ol one 1800 EC cryetal and one
1700 EC crystal............. 18C1802
Crystal, marker, 100 KC .. .. 1841815
Mounting foot, cabinst; rubber. 18AC07
Nameptate, front control......88D420
Notch, filter assembly complete
(leas, shafts, couplers and
.......... tenanes s s 41X50054
Pulley and bushing assembly,
bandspread control shaft......20B201
Pulley and bushlag assembly,
bandspread gang shaft ........20B203
Shaft, plastic for notch filter
frequancy control and notch
deptheonirol. ... .., .c00ea. .. T4A1062
Shield, tube; mta, T-pin ......BRA308
Bhleld, tube; mtn. §-pin ..... .60AB19
8" meter assembly, complete,82-280
Front cover, '8 meter; clear
plaatic (part of ‘8" meter).. ..BC2612
' ingignia (part of *S'"
meter) .. ..oviaiiaianna vena.. TADD2
Spriag, dial cord teuuon. . TEA130-0
Spring, nompresaton; 2-3/4"

long, StUrnB . .uiunannn. . ... 15B332
Spring, takeup; 5/8" long,
12-1/4turns.c.innininnnnnnn 76A326

Termninal strip, antenna ......88A032
Terminal strip, speaker......85A578
Tuning slug for L~1, 2, 8, &,

L I T T
Tuning slug for L-11 snd 12.. 3A154)
Window, bandupresd dial. . ... . 22C500
Window, malntun.lnldhl......!zBIDO
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. Band Salactor switch S1 chown in '.538-1.88 MC" waikn oo cu b | LT
position (fully counterclockwiss}. Switch sections o [ of -"_l Tae "
are shown as viewsd from rear of set. —-@ ° JL i b ~)* n

4, Selectivity switch S2 shown in "5 KC" position N TN ,"‘ R "
{fully counterclockwiss}. Switch sections are shown ool

as viswad from front of sat. [ —— .

>
wr . y P :r
8. Response switch S3 shown in “Lower Sideband" [ e ; :}\‘AT&: _é
posHion. Section S3B is open in the "Power Off" ' S f i
poﬂﬂon and closed in all other positions. L

& See Fig. 11 for location of all switch sections.

7. Values and tolerances are nominal and variations
may be found. It is recommended that the value ; )
of any repiacement correspond to the nominal Y e \
value of the part being replaced. yi4 '/ L;:gf\i

Ee sAUS et \

¥ i CRYSTAL CAL. - N
: \
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VOLTAGES

adings taken under the following conditions:

voltage—117 volts, 60 cycles AC,

z._qu!:nna terminals shorted, Sensitivity at 10", Rl'

mbs:Standby at “Receive”, AM/CW-S5B switch
AM", AVC at "On", Noise Limiter at "Off",
te at “Lower Sid-band". and Selectivity at

yoltages measured between tube socket termi-
d chassis uniess otherwise Sp!clﬂld See
| for location of tubes.

ages ars DL omgg positive uniess otherwiss
fied. DC voltages measured with YTYM; AC
es with 1000 ohms-per-volt meter.

ges shown for VI2 are with Responss control
ower Sld-band in ﬂ\- “Upper Sideband",
e Cut", and ""Normal' ' pesitions, the Véih’lgii
e two triods sections ars reverssd. The grid
e will vary with crystal activity.

'olbages for pins 2 and 3 of V8 are taken with
[CW SSB switch at "CW-SSB".

Wi:Valtege varies with setting of tuning gang.

m" METER ZERO ADJUSTMENT

values of resistance were used in some re- : y —
’%‘Qhﬂn for R-17 ("S" meter zero adjustmsnt} and R. ~
The associated current limiting resistor}. The alter-

m"hn were as follows:

+ 270\
—

vy

SYMBOL VALUE HALLICRAFTERS
PART NUMBER
:-l; ......‘..A...ZOOO:ms......‘..425¥2|°4x5wx
81 56 ohms 23
- ’
W ﬂu alternate values or the orfginal values es ' ST |f Iewc
vn in your service parts list may BB used for re- 28D IF = 50.%K0

t. It is important however that If one of the
values is used the other must also be used.




