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Flgura 1. Hallicrafters 3X-10! Receiver

SECTION |
GENERAL

Your new Hallicrafters EX-101 Selectable Bideband
Receiver 15 precision bulit to bring you the finest in
amateur radlo reception, This fifteen tube dual con-
versiou superheterodyne receiver lenes the 180, 80,
40, 20, 15and 10-11 metar amateur bands plus uﬂral
of t]:iHAHB frequencies on a large 10-1/2 inch slide-
rale btype dial, Yau'll haur many Aiffienlt amatpar
signals which wuuld not be rnadnhl.a on most other
recelvers. The recetver provides for the reception
of CW, AM, and single-gideband signals on all bands,
the upper or lower stdeband heing readily selectable by
means of & front panel control, This salsctable side-
band feature not only greatly eimplifies tuning of
slegle-sideband signals bot is also usefal in ellminat-
Ing haterodyne interference whan recaiving AM signals,

Usallke the ordinary dual-conversion receiver, your
8X-101 receiver employs dual conversion on all bands,
A3 o regult, images are praclically non- -existent.
‘Razor-gharp'’ selectlvity s made possible by the uge
of an adjustabte 50.5 Xc secoad [F with four high-Q,
permeabillty-tnoed circuils., Receiver selectivity is
veriable in five steps from 500 cyclen to 5 ko at 6 db
down and from 5 to 20 kc at 60 db down.

A tunsd r-f stage ansurea maximum sensibvily and
a high slgnal-to-nolse ratio for gutstanding reception
of weak and distant gignais. A manual seanitivity con-
troi prevents overloading by sirongalgnals. Ananlenna

trimmer, adjustable from the front panel, permits
peaking of the r-f stage tc compensate for oading ef-
fecis of varioens antannas. A notch filtercircultellows
rejection of an extremely narrow portlon of the IF
pessband. With the anteh filter, an interfering aignal
can eanily be "‘antched out, The position and the
degres of notch rejection are adiustable from the {front
panel,

Ouistanding frequency stahility is achievad by the use
of ceramic irimmera and cotl forms in the lat con-
vargion cectllator, extensive lemperature compen-
antion, voltage regulation of all cseliletors, and the
use of & crystal-cantrallad 2nd caonversion oscillator.

Tuning la accomplishad by a precision gear driva
tunihg mechaniam to indure gxtramely ¢lose calibration
and accurate resetability, Smooth llywhesi tunieg af-
fards maximum traverss spesd and operating edse.
The tunable portion of the receiver s dedignad to
spread each nmateur band over most of the dial, for
easy and accurate tuning, Dial graduations ars pro-
vidad for Skconthe 180, 40, 20, and 15 mater Amateur
bands. On 80 meters there is a dial graduation for
aevery 10 kilocycles, and ou the 10-11 meter amat&ur
banda there is a dial graduation for every 50 kilocytles,
A huilt-in 100-ke¢ cryetal calihrator provides marker
gignnls el every 100ke gnihe dial for checking cabibra-
tionaccuracy., Atrimmer capacitor, accessaibie from
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the top of the chassis, permlts adjustment of the cali-
bratieg cecillator to exuctly 100 ke by comparicon
with the freéguency transmlitted by station WWV on ten
megacycles. Band 7 of this recelver has a 10-roega-
cycle mark for tuning in WWV {or the purpose of zero-
beating the 100-kec crystal calibrator.

An auvtompatic series nolse {tmiter circuit, controlled
by a switch onthe front panel, very eifectivoly reduces
intarigreace irom #lectrical equipment, ignitton nolse
and other forms of pulse type nolse.

An "8 meter 16 used when racslving AM asigaals to
indicata the accuracy of tuning and the ralative strength
of received signals. The meter is calibrated in micro-
voits, "5’ unitg from 1 o §, and In decibals abova 59
to +B0 db, Uallke moat receivers, the "5 meter is
operative when AVC is turned off, and thereby renders
the pame tuning accuracy indlcation as whan the AVC
is tarned on.

The HReceive-Standby switch on the froat panel si-
iences the receiver but leaves the heatér and plate
power on to provide ingtant recsption between trans~
m1Asjon periods. Provisioo lma alan been made in he
receiver for remote receive-standby control, and for
tranamitter switching from the tront panel,

Audio output coanections leclude terminals for a 3. 2-
ohm spesker and a 500/800 - ohmoutput for line or
speaker. A front panel Jack for headphones imalen
provided and the speaker 15 automatically sllanced when
the headphone plug is inserted. A phoan irput fack at
the roar of the receiver permite attachmant of 2 re-
cord player.

Another useful {eature of the recelver i& theVFQsaig-
nal output provided, A connactor on the rear of the
receiver makes avaiiable the firat conversion oacil-
lator output signal which may be usad fur transmitter
excitation. This slgnal is 1880-kc abova the recelvar
dial [requency, andcanbe fad into & convarter with the
additlon of a 1880.kc signal to hetérodyne it back to
the receivor dial fréquensy. The outpat impedance of
this circuit is 100 chma. To properly match the VFO
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output atthe rear of chassls ase RG82 coax, terminated
with a 100 ohm rasistor. . The samse type of plug. usad on
the phono input jack Can heusedlorthe VFQ output jack.

Band 7T oo the receiver is used to check and adjast
the 100 kc calibration oecillator, This is 2ccomplished
by twning le the ten-megacycle WWV slgnal and com-
paring it with the calibration oscillator signal In ad-
dition, band T can be used to tuns in the IT output from
a two or 5ix meter wnitenr conveértar. The convorter
IF output in (ha vicinity of ten megacycles {8 simply
fed leto (he antenna circuit of the receiver. A special
mark {dot} 18 provided on the band 7 dial senle to indi-
cate the propar dial setting for a frequency of 10, 05 me,

A heating elemant (Dampp Chaser) has been incor-
porated in the receiver to provide optimum perform-
anceby reducing the effeuts of moisture and hursidity,

Eleotrically, the heating slément 1§ wired across the
AC ine, Thus, it is In operatlon at all times while
the receiver is connected to a 117V AC putlet, even
when the Response Control 15 in the Power-Off post-
tion.

NOTE

IT IS IMPORTANT THAT THE RECEIVER BE
PLUGGED IN A LIVE QUTLET AT ALL TIMES IN
ORDERTO OBTAIN OPTIMUM RESULTE FROM THE
HEATING ELEMENT. THE EXCELLENT DESIGN
INCORPORATED IN THIS SET WILL BE REALIZED
ONLY AFTER IT HAS BEEN PLUGGED INTO SUCH
AN OUTLET A MINIMUM OF 24 HOURS,

CAUTION

Your new Communications Receiver his been pack-
ed In a vapor barrier with & dehydrating agent to elim-
inate the possibility of moisture damage. For best
performance, do not open the sealed plantic cowering
until you ars ready to place the sat in operation.

The receivar 1A designad in operate on 105 to 128
volt, %0/80 cycle AC curreut. Provision i2 also made
In the recel ver for operation from an external DC power
supply or batteries in ereas where AC power ia not
availabie,
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Figure 2. VFO Output Circuit
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SECTION I
INSTALLATION

2-1, UNPACKING

After unpacking the 'receiver, examine it closely for
damage which mayhave oceurredintransit. Should any
sign of damage be apparent, file a claim immediately
with the carrier stating the extent of damage. Care-
fully check all shipping labels and tags for instructions
before removing or desiroying them.

The receiver may be placed in any location that will
permit free air ¢circulation through the ventilation holea
and openings in the cabinet, Avoid excessively warm
lacatione such as those near radiators and heating
vents. The external speaker may be located in any
canvenient position although it i8 recommended that it
not be placed on top of the receiver for reasons of
ventilation.

2-3. ANTENNAS

The r-f input of the receiver is designed for opera-~
tion from either a single-wire antenna, or a half-wave
doublet or other tuned antenna. The design of the in-
put circuit 1a versatiletopermitthe use of transmission
lines having an impedance up to 600 chma, Optlmom
matching will be effective however, when using trans-
mission line having an ilmpedance In the range of
50 to T0 ohms, Antenns connections are made to a
three-terminal strip at the rear of the recelver mark-
ed " Al", "A2" and "G", An ANtypeSO-239 connector
for coaxlal cable installations is also provided.

A. SINGLE WIRE ANTENNA

The simplest antenna and one which will provide
satisfactory results throughout all bands is a conven-
tional single-wire antenna. In most localities, good
results canbe obtained with just the 15-foot of antenna
wire supplied with the recelver. (See Fig. 3.} 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 convenient
manner. M the receiver ls aperated in a steel con-
structed building or where receiving conditions are
exceptionally poor, an outside antenna, 50 to 100 feet
longmay be necessary. The outside antenna should be
erected as high as possible and kept {ree from surround-
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WIRE 22-5(39-6

Figure 3. Single Wire Antenna

ing objects., Insomelocations, reception may be im-
proved by connecting a ground wire (ordinary copper
wire) from terminal "G" to a cold water pipe, While
the use of an outside ground rod installed in accordance
with Insurance Underwriter'a Laboratories require-
ments is adequate protection against lightning, we
strongly recommend an additional connection to the
nearest cold water pipeto eliminate any shock hazard,

For top performance on a particular amateur band,
the use of a half-wave doublet or other type of antenna
employing a 50 to 70 ochm f{ransmission line is rec-
ommended. A typical doublet antenna installation is
shownin Fig. 4. The overall length in feet of a doublet
antenna is determined by the following formula:

468
Freguency in megacycles

The doublet antenna 15 directional and should be
erected with its entire length facing a desired station
for maximum signal pickup,

Length in {eet =

The doublet antenna may be fed with either a balanced
orunbalanced transmission line. When a balanced line
suchas “twin -lead’’ or a twisted pair is used, the line
connects to terminala **Al’’ and “A2" and the jumper
link between **A2'" and **G”’ is digconnected (see Fig, 4)..-
When using an unbalanced line such as coaxial cable, -
the inner conductor connhects to terminal **Al'’, the
outer metal braid to terminal ‘*A2'*, and the jumper
link connects between terminals **A2'" and "'"G’. A
ground wire may improve reception when using an un-
balanced type line,

The doublet antenna provides optimum performance
only for the amateur band for which it is cut, Therefore,
whenuaing such a doublet antenna, it may be desirable
for reception on other amateur bends to utilize the
antenna a8 a single wire type. This {8 accomplished by
connecting the two transmission line leade together and
connecting them toterminal ““Al''. The jumper link in

LFEETI s — ————of
FREQUENCY (MC)

e = 0
INSULATOR INSULATOR

INSULATCR

B5O-TO OHME TWIN
LEAD OR TWISTED LEAD

NO 12 OR
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]
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92-540-8

Figure 4. Doublet Antenna Using
Twin-Lead Transmission Line
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Figure 3. Bear View of Recelver

this case should be connected beiween terminale "*A2""
aﬂd |lG'|‘

In an installation where the receiver ie used in con-
junction with 3 transmitter, it may be advaniagecus to
uge the same anlenna [or recetving as for transmitting.
This 16 especielly true whena direct{ve antenna 18 used
alnce the directive efiects and power gein of the trans-
mitting antenna are the same [Or rece1ving as for trans-
mitting. Switching ofthe antenna fram the (ransmitter
to the recesver may be accompliahed with 2 double-pole,
double-throw antenna changeover relay or knife switch
connected in the antenns lends.

For further information regarding receiving antennag
and antennn malching schemed, refer to the “‘Radio
Amateur's Handbook' or the “A R R.L. Antenna
Book’', both published by the American Radio Relay
League, Weat Hartford, Conn., U.S. A,

2-4, POWER SOURCE

The receiver {u designed tooperate directly on 105 to
125 volt, 50-60 cycle AC current, Provizlon hes also
been made in the receiver for Operaticn from an external
DC power source {or parlable or emergency service in
areas where AC power |5 not avallable. Connections
to the DC source are made through the DC POWER
SOCKET st the resr of the receiver. (See Fig. 3.)

A, AT OPERATION

Ingert the power cord Into any convenient AC power
outlet of the proper rating. Hindoubt about your power
sgurce, contact your local power company before plug-
ging In the recaiver. The Wrong pOWET S0UrCE Can cuuee
serious demage.

IMPORTANT: The recetver will not operate from an
AC source nnless the JUMPER PLUG 3 ingerted in Lhe
DC POWER SOCKET. (See Fig. 5.}

B. DC QPERATION

The recaiver may be operated from an external DC
source, such as a vibrater power supply or baiteries
by removing the JUMPER PLUGnurmally located in the
DC POWER SOCKET at the rear of the receiver and
replacingit waitha simaiar octal plug wired as shown In
Flg. 8. Thisplugis availabie from your Hallicrafters
dealer under PartNo. 038-10003-01, The voltage and
current requirements (or DC cperation are ks follows:
B gupply, 280 volisat 110ma; A" supply, 6.3 volts
at 4.4 ampe.

2-5. SPEAKER

A three-lerminal atrip, marked G, "3.2'" and
HE00° ", |aprovidedat the rear of the recelver for con-
necting the extsrnal speaker that is required with the
receiver. [8ee Fig. 9.) Any permanent magnetspeaker
with a 3. 2-ohm volce cail can be used by simpiy con-
nectlng the two jeads from the speaker volce coil to the
terminals marked **3. 2" aad “G’", If it is desired to
uss a speaker with a voice coil impedsncea other than 3. 2
ohms, a matching tranaformer should be employed to
lasure optimum performance, Tha transfofmer should
be mounted on or near the speaksr, and should have a
5-walt power rating, a 500-chm primary :mpedance,
and a secondary impedance to match the lmpedsnce of
ihe speaker voiee eoil. Comnect the primary of the
|ranaformer to ihe terminals marked '*500°° and “G"’
and the secondary to the speaker volce coil terminais,

The Hallicrafters R-48 and R-48A speakers are both
designed for use with your receiver. The R-48 con-
nects to the terminals marked "500" and “G": the
R46A connecta to the terminals marked *“3,2'"and *“G".

2.6. HEADPHONES

The headphona jack, marked PHONE, s jocated on
the front panel of the receiver and 18 wired so that the
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BATTERIES

Figure 6,
speaker is automatically silenced when the headphones
areplugged in. The headphone output impedance is not
critical, and any commercial low-impedance head-
phones ranging from 50 ohme to 5000 ohms will provide
satisfactory performance.

2-7. RECORD PLAYER CONNECTIONS

Aphono jack 18 provided at the rear of your recelver
for attachinga recordplayer. (See Fig. 5.) Anyrecord
player usging a crystal cartridge - or a magnetic car-
tridge with suitable preamplifier - will provide satis-
factory results. For phono operation, insert the pin-
plug from the record player or preamplifier into the
phono jack and set the SELECTIVITY control on the
front panelat “PHONO''. Adjust the VOLUME control
for the desired volume level and set the RESPONSE
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Wiring Diagram for DC Operation

control at either ““NORMAL"’ or “TREBLE CUT' for
the desired tone. The remaining controls are inopera-
ativa 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 receiver, and is
available for transmitter switching. (See Fig. 7.) This
half of the switch 1a in the open position when the
RECEIVE-STANDBY switchis set at “STANDBY" and
closed when set at “RECEIVE"’,

2-9. REMOTE RECEIVE-STANDBY SWITCH

The recelver may be disabled from a remote location
by connecting a remote spet switch between pins 1 and
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Figure T. Schematic Diagram of Sensitivity and Receive-Standby Circuits

—6-



https://www.manualsplus.com/

4 of the JUMPER PLUG located in the DC POWER
SOCKET at the rear of the receiver. (See Figs, 5and"7.)
To operate the receiver with the remote switch, the
RECEIVE-STANDBY switch on the front panel must be
left at *STANDBY"'.

2.10. YFO QUTPUT

If the receiver is to be used as the source of a vio
signal for transmitter excitation, it i3 neceseary to
understand that this output gignal is 1650 kc above the
receiver dial frequency. Sinceinradioamateur oper-
ation, it 18 common practice to transmit on or near
tho o ry to convert the

thie rece it 18 necessar It

iver

receiver vio frequency back to or near the receiver
dial frequency. Thiscanbe accomplished with the use
of a converter and stable 1650-k¢ oacillator.” A unit
such ag this should be located at the rear of the receiver,
since the vio output signal from the receiver {s at a
high impedance and low signal level. The cutput at the
vio jack will be as low as one and one-half volis rms
onthe 10-11 meier band, and a long connection between
the receiver and converter will attenuate the signal to
a lower level. The 1860-kc oscillator used with the
converter described above must be stable and should
be adjustable in frequency a few kilocycles abave and
below 1650 ke,

SECTION 1l
FUNCTION OF OPERATING CONTROLS

3.|. SENSITIVITY CONTROL

The SENSITIVITY control varies the gain of the RF
amplifier, 1650-ke IF amplifier, and the 8BA6 50.5-ke
IF amplifier stagea. Maximum sensitivity la obtained
with the control set at **10*’ {fully clockwise). In this
position, the tubes being controlled are operated at
maximum gain with minimum cathode blas. As the
control is rotated counterclockwise, the bias on the
tubes increases with a resultant decrease in gain.

3.2, BAND SELECTOR CONTROL

The BAND SELECTOR conirol cperates the band
switch to place the proper set of coils and capacitors
intothe circuit to cover the desired amateur band, The
band covered by each position of the BAND SELECTOR
contral 18 indicated directly on the control. The {irst
six positions are the 180, 80, 40, 20, 15 and 10-11
meter amateur bands, respectively. The seventh po-
gitton tunesinthe 10-mc WWYV aignal, and i3 indicated
onthe 10-11 meter scale with a special marking. This
band ts available [or calibrating the 100-ke crystal
calibrator, and for use as a first I¥ for a six or two-
meter amateur band converter. M

3-3, ANTENNA CONTROL

The ANT. TRIMMER control operates a variable ca-
pacitor connected across the secondary of the antenna
coil of the band inuae. This capacitor adjusiment com-
pensates for loading effects of various types of antenna
instailations. The control is adjusted for maximum
signal after the tuning control is adjusted to the de-
sired frequency. Once adjusted, the ANT., TRIM-
MER control usuaily requires no further adjustment
until the BAND SELECTOR control is operated to se-
lect another amateur band.

3-4. YOLUME CONTROL

The VOLUME control adjusts the audio level at the

gpeaker terminals and PHONE jack. Clockwise ro-
tation of the control increases the signal applied to the
grid of the audio amplifier tube, thus increasing re-
ceiver volum e; counterclockwise rotation decreases
volume. Insome cases whenrecelving CW or 88B sig-
nals, it may be advantageous to advance the VOLUME
control one-half to three-quarters clockwise, and con-
trol receiver volume with the SENSITIVITY control.

3.5, AYC SWITCH

The AVC swiich, when set at ‘‘ON’', places the AVC
eircuit in operation to maintain the outpyt level of the
receiver conetant regardiess of normai input-signal
variations. AVC voltageis appliedto the RF amplifier
stage and the 1850 ke IF amplifier stage.

3-6. "NOISE LIMITER" SWITCH

This switch, when setat **ON’', places the automatic
series noige limiter circuitin operationto reduce pulse
type nolse such as ignition noise and electrical inter-
ference. Thelimiter circuit allows the sipnal to pass
through the receiver unaffected, but makes the receiver
inoperative for noige amplitudes greater than those of
the signal. Itwlll workequally well on AM or CW sig-
nals and is seif -adjusting, i.e., it automatically adjusts

{tseif to the signal level.

The noilse limiter circuit ‘‘chops’’ noise peaks re-
ceived 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 detector must paas through the lim-
jter diode to the grid of the audic amplifier. The lim-

iter diode normally acts as a conductor for the audio
signal as long an the dinde plats is positive with respect
to its cathode, When a noise peak is higher in ampli-
tude than the signal, it instantaneously swings the cath-
ode 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
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Figure 9. IF Selectivity Curves

the limiter dicde becomes non-conducting is made suf-
flcientiy high g0 that the diode will not clip modulation
peaks and thus impair intelligtbility , but yet low enough
to limit the noise peaks effectively.

This type of efficient noise limiter circuit greatiy re-
duces '‘listening fatigue’> which can accompany long
periode of reception.

3-7. "AM/CW.55B" SWITCH

This switch, when set at **CW-S3B', applies plate
voltags to the beat frequency oscillator (BFD) to render
it operative for the reception of CW or single-sideband
signale. The beat frequency oscillator employs a
Hartley oscillator circuit and is voltage regulated to
insure highly sinble operation. The *‘AM” position of
the AM/CW-SSB switch disables the BFO for normal
reception of AM phone signals,

3.8, "SELECTIVITY” CONTROL

The SELECTIVITY control is used to vary the se-
lectivity of the receiver to fit receiving conditions.
Five degrees of selectivity are availabls, ranging from
500 cycles, for CW reception under crowded amateur
band conditione, to 5 kilocycles for maximum fidelity
when amateur band conditfone permit. The five selec-
tivity positions are indicated onthe SELECTIVITY con-
trol and indicate receiver selectivity at 6 db down. A
sixth position on the control, marked PHONO, disables
allthe receiver circuits except the audic system. The
putput from a simple radio detector circuit connected
to the PHONO INPUT will permit the use of the audio
system for the reception of Conelrad radio signals.

-9-

The detector muat be capable of receiving 640 kc and/or
1240 kc. [

As mentioned above, and when conditione permit, the
SELECTIVITY control is normally set at § KC, the po-
sition affording broadest selectivity. Selectivity may
be progressively increased and passband decreased by
turning the control to the positions marked ‘'3 KC'’,
3 KC", 1 KC'*, and .5 KC””. For reception of the
crowded amateur bands, it is generally advisable to
sacrifice some fidelity for greater selectivity, slnce
the added selectivity reduces hoth adjacent-channel
interference and background ncise by attenuating the
higher audio frequencies. Too much selectivity on
AM signals, however, will attenuate the high audio
frequencies to such zn extent that the signal may be-
come unintelligible as a result of excesaive sideband
cutting. When receiving CW signals, the sharpest se-
lectivity position may be used without the loss of in-
telligibility experienced in AM reception.

3-9. "T" NOTCH FILTER

The noteh filter mear s

a
ating 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 below.

circuit provides elimin-

AR AL AT

eans of

GENERAL
The manner in which the notch fllter will affect the

T 1w ndda -
1F selectivity of the receiver is illustrated in Fig. 10.

The filter will suppress an extremely narrow band of
frequencies within the IF bandpass range of the recelver.,
The effectivensss of this notch is many times greater
than the notch of a guartz crystal filter at 400 ke to 2
mec. 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 pass-
band. The NOTCH DEPTH control will vary the depth
of the notch in the selectivity curve to control the de-
gree of rejection of the interfering signal.

Extenslve fleld 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 is in-
tended, It mustbe appreciated, however, that any se-
lective IF filter circult, including the phaaing notch of
guartz crystal circults, affects only a limited range of
interfering frequencies. The effectiveness of the notch
filter i8 therefore somewhat depandent upon the exact
nature of the interfering signal. For example: a heter-
odyne within the IF range that is less than 900 cycles
in width and has little harmonic content is readily
notched out, Ifthesame interfering heterodyne is rich
in harmonics it would only be possible io completely
suppress the fundamental frequency and the remaining
harmonic content may remain almost equaily objection-
able, It ilogtcally follows that if two interfering heter-
odynes should appear within the IF passband that are
separated in frequency by more than 500 to 800 cycles
it would be possible to notch out only one of the heter-
odynes. The interfering signal may also vary in {re-
quency beyond the range of the notch filter and thus
reduce the effectivenese of the circuit. Under these
conditions, increasing selectivity will gsnerally elimi-
nete its heterodyne, I this haterodyne interference
varies in frequency about some mean value it may be
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Figure 10. IF Selectivity Curve with Notch

necegsary to adjast the NOTCH DEPTH control to In-
crease the broadness of the notch. It has been found,
howevar, that the notch filter is gufficientiy effective
in many ingtances 10 make an otherwise useless signal
entirely readable.

3.10. USE OF CONTROLS

Toactivate the Notch Filter circuit advance the
NOTCH DEPTH control from the “OFF’" position.

“ROTCH FREQ. " CONTROL— This control tunes the
notch in the IF passband andmay be set anywhere in the
rangs of from 50 kc to 64 k¢, The approximate fre-
quency is calibrated on the knob skirt. While tuning
this control for maximum suppresgion of the inter-
{ering heterodyne with minimum distortion to the de-
sired signal, try to visualize the notch moving across
the selectivity curve, Fig. 10, 1t is then readily ap-
parent that improper tuning may notch out the desired
signal instead of the heterodyne. It may be necessary
to move the notch across the desired signal in order
to reach the heterodyne that you desire to suppress.
The important consideration is to tune the NOTCH
FREQUENCY control for maximum heterodyne sup-
pression with minimum distortion to the desired signal.

“*NOTCH DEPTH” CONTROL— As the position of the
NOTCH FREQ. control ig changsd, the depth of the
notch will vary. The NOTCH DEPTH control is pro-
vided to readjust the notch for maximum depth at any
setting of the NOTCH FREQ. control. Maximum notch
ingoccurs at the ‘O’* setting when the frequency is set
tothe center of the IF passband. 'The ase of the NOTCH
DEPTH control is simply a matter of tuning it for maxi-
mum suppressioneach time the position of the NOTCH
FREQ, control is changsd.

3-11. PFITCH CONTROL

The PITCH CONTROL operates the tuning slug in
the BFO coil to vary the frequency of beat trequency
oscillator approximately 2 ke each side of iis center
frequency of 50ke. The primary function of the PITCH
CONTROL is to vary the pitch of the audible beat note
when recelving CW signals. It is also used when re-
ceiving single-sideband signals to vary the irequency
of the reinserted carrier in the receiver,

3-12. "RESPONSE" CONTROL

The RESPONSE control performs three functions:
{1)itturns the receiver on and off, (2) it switches the
2nd conversion oscillator to operate at the required
frequency for receptionof CW, AM, and single-sideband
signals (1600 ke 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 OF F** position

the recelver {3 com-
pletely shut down. As t.hre control is turned clockwise
to any of the other four positione, the receiver power

is turned on.

The “LOWER SIDEBAND" and *‘UPPER SIDEBAND"
positions of the control are used when receiving single-
sideband signals or when it is desired to receive one
or the other 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 slighily attenuated at the
high frequencies. 'The response in the “TREBLE
CUT" position is essentially the same except that the
highfrequsncies are attenuated considerably more than
in the “NORMAL’" position.

For CWreception, the setting of the RESPONSE con-
trol is immaterial although a slight improvement in
signal-to-noise ratio will be obtained In the “LOWER
SIDEBAND” and "'UPPER SIDEBAND’! positions.

To illustrate how selectable sideband reception is
accomplished in the receiver, a numerical example
is given. Coneider anincoming signal at T00D ke,
modulated 1 ke. Since modulation of a carrier causes
the generation of sideband frequencies numerically
equalio the carrier frequency plus or minus the modu-
iation frequency, the incoming signal consists of the
carrier at 7000 ke, a lower gideband at 6999 ke, and
an upper sideband at 7001 k. (See Fig. 11A.)

The incoming signal s first heterodyned with the out-
put of the lst conversion oseillator in the lst mixer
stags. The 1st converston oscillator operates at a
frequency higher than the incoming signal by an amount
equal to the first-intermediate frequency of 1850 ke,
Asaresultof the frequency conversion process, three
new lower frequencies are produced in the output of the
lst mixer: the carrier at 1650 kc, the lower sideband
at 1851 ke, and the upper sideband at 1649 kc. {See
Fig. 11B.) These signals are amplified by the 1650 ke

IF amgl.i.fier atage and then heterodyned with the output
of the 2nd conversionoseillator in the 2nd mixer gtage.

-10-
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The 2nd conversion oscillator is crystal controlled and
canbe set to operate at elther 1600 ke for reception of
the laower sideband, or 1700 kc for the reception of the
upper sideband, selection being made by means of the
RESPONSE control. When the RESPONSE contral is
set at *LOWER SIDEBAND'', the 1600-kc signal from
the 2nd conversion oscillator is heterodyned with the
incoming signal at the [irst-intermediate irequency of
1650 ke to produce three new frequenciea: the carrier
at 50 ke, the lower sideband at 51 ke, and the upper
sideband at 49 ke, By referring to Fig, 11C, it can be
seen that the lower sideband falls within the IF pass-
band and the upper sideband falls outside of the paas-
band, Thus the lower gideband is accepted and the
upper sidebandis rejected. When the RESPONSE con-
trolis set at ““UPPER SIDEBAND*?, the 1700 kc signal
from the 2nd conversion oscillator is heterodyned with
the Incoming gsignal. Inthe frequency converslon proc-
ess, the carrier still remains at 50 ke, but now the
upper sideband appears at 51 k¢, and the lower side-
band appears at 48 ke. (See Fig. 11D.) Thus, the
upper sideband is accepted and the lower sideband is
rejected.

Under caonditions of crowded amateur bands, the side-
band which is most affected by other interfering signals
can be rejected, thereby greatly eliminating much of
the interference or “QRM", When receiving an AM
signal from an amateur station, it is poasible to change
sidebands during the course of reception, in order to
offset ehanging ''QRM’’ conditions due to adjacent sig-
nals disappearing and reappearing within the band.

3-13. "CALIB.-OFF" SWITCH

The C ALIB. -OFF switch controls the operation of the
built-in 100-kc crystal calibrator. When the switch ia
set at ‘‘CALIB.'', the crystal calibrator is turned on
toprovide marker signals at every 100-ke point on the
recelver. The crystal calibrator employs a crystal
controlled, pentode oscillator circult. The output of
the crystal calibrator ig capacitively coupled to the
antenna Input circuit. Atrimmer capacitor, adjustable
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hy the CRYSTAL ADJ control on the top of the cali-
brator unit, permlis adjustment of the calibrating crys-
tal toexactly 100 kc by compariaon with the 10-me sig-
nal (band 7, WWV 10 MC) transmltted by WWV. This
capacitor has been set at the factory and should nor-
mally not require periodic readjustment unlesa extreme
calibration accuracy is required. U adjuatment 18 re-

o raadT Il Tin CFomd -
as outlined ln Sectlon 4-8,

3.14, RECEIVE.STANDBY SWITCH

The RECEIVE-STANDBY switch, when set at
1STANDBY'', permits disablingof the receiver durlng
transmission periods, at the same time maintaining
the heater and plate supplies operative for inetant use
whenreceptionis again resumed. The receiver oper-
ates normally when the RECEIVE-STANDBY switch ls
at ""RECEIVE™',

One section of the RECEIVE-STANDBY switch is
avallable for relay or transmitter switching. For con-
nections and details, refer to Section 2-8,

3-15. TUNING CONTROL

The tuning control 18 used to tune the desired signals
within the selected amateur band. The vertical pointer
on the giide-rule diai is operated by this control. This
dial has six calibrated and individually illuminated
acales, one for each of the 180, 80, 40, 20, 15 and 10-11
meter amateur bands covered by the receiver. A sev-
enth band, which uses the dial area used by the 10-11
meter hand scale, has a mark for zero-beating the
10-mc WWV signal for purposes of checking and ad-
justing the 100-ke crystal calibrator. All bands are
illuminated in this position, This band is also ugeful
for use as the first IF when the receiver is used with
asixor two meter converier which has an IF
the vicinmity of 10 megacycles,

It should be noted that the large alide rule dial spreads
the amateur bands over most of the total length of the
calibrated dial, When checked against the 100-ke
crystal calibrator, and dial correction made with the

e e

oatput in
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POINTER RESET control, the dial calibration is ex-
tremely accurate, This 18 especially true oa the nar-
rower 160, 40, 20 and 15 meter amateur bands. On
these bands the receiver has a dial graduation every

SECTION

TIVI‘

OPERA

4-1. AM RECEPTION

1. Set the front panel controls to their starting po-
sitions as outlined below.

SENSITIVITY........ 10 (maximum sensitivity)
BAND SELECTOR. .Atthe desired amateur band
VOLUME ............... 0 {minimum volume)
AVC ON-OFF ........... i E ey e .ON
NOISE LIMITER-OFF ...........00v.... OFF
AM/CW-88B . ... v iviine iy AM
SELECTIVITY. ... v i i v cin s 5 KC
RESPONSE.......o0ivinienn,ns POWER OFF
RECEIVE-STANDBY ............,. RECEIVE
NOTCH DEPTH crieriivvarriv,., OFF
CALIB.-OFF . ... it ittt i s innnrnnss OFF
POINTER RESET ................ As adjusted
ANT. TRIMMER,................ As adjusted
PITCHCONTROL................ As adjusted
NOTCH FREQ..... vee s ceraa . A8 adjusted

2, Turnthe receiver on by rotating the RESPONSE
controlclochkwiseand set it at either the *"NOR-
MAL" or “TREBLE CUT"’ position, The tuning
dial and “5’’ meter will light up indicating the
receiver is operative, and the amateur band
selected by the *BAND SELECTOR’’ will be the
only band on the slide rule dial illuminated,
Rotate the VOLUME control clockwise for the
desired volume level,

3. Tune In an AM signal with the tuning control,
tuning for maximum {ndication on the ‘‘S”’ meter,
Adjust the ANT. TRIMMER controlfor maximum
indicatlon on the *3”* meter, After the signal
has beenaccurately luned in, readjust the VOL -
UME control as desired,

NOTE

The ‘8’ meter indications will he correct only
when the AVC switch 1s set at ON, and the
SENSITIVITY control ig set at 10 (maximum
sensitlvity), Setting the SENSITIVITY control
at a setiing other than '10°" will alzo somewhat
regtrict AVC actlon.
. 18 or the desired
degree of gelectivity. For AM reception, the
controlcan be set to & KC for maximum fidelity,
The positions marked 3 KC, 2 KC, 1 KC, .5 KC
provide progressively increasing steps of se-
lectivity, Note that as the selectivity of the re-
cejver 13 increased, the background nolse and

=12~

9 kilocycles, The dial accuracy is somewhat less on
the 80 and 10-11 meter bands, -where there is-a dial
graduation every 10 ke and 50 k¢, respectively.

vV
O

interference from adjacent gignals is reduced,
Too much selectivity, however, may cauge ex-
cesslve sideband cutting, While sideband cutting
reduces fidelity, it may be frequently preferable
tosacrifice naturalness of reproduction in favor
of communications effectiveness. When changing
the position of the SELECTIVITY control from a

broad toa narrower response {for example; from

‘2 KC'' to**1 KC"’}, a slight readjustment of the
tuning controls may be necesgsary to recenter
the signal tn the IF passband.

Set the RESPONSE control at either "LOWER”
or "UPPER SBIDEBAND™" posltion.

. U it is desired to operate with AVC off, aet the

VOLUME control to a well advanced position,

and vary the receiver volume level by meana of

the SENSITIVITY control, taking care not to ad-
vance the controlio a point where strong gignais
will cause ‘'blocking'’.

. If severe electrical disturbances, ignition or

other types of pulse type notse interfere with
reception, set the NOISE LIMITER switch at
“ON'* to place the automatic noise limiter cir-
cuit in operation,

8. The recelver may be disabled without turning it

off by setting the RECEIVE-STANDBY switch at
“STANDBY’', Inthisposition, the RF and 50, 5-
ke IF stages are cut off cut the heater and plate
supplies remain operative for instant reception.
To resume reception, simply return the switch
to the “RECEIVE®’ position,

. An undesired signal near the frequency of the

desgired signal will hetercdyne with it to produce
an audible beat note equal to their frequency
difference. This type of heterodyne interference
can be eliminated by using the gelectable side-
band feature of the receiver to position the un-
desired signal out of the IF passband. The de-
tailed procedure for eliminating heterodyne
{nterference is as follows:

a, Set the AM/CW-85B switch at “CW-SSB*, the
PITCH CONTHROL to “0°*, and the RESPONSE
contral at either "LOWER SIDEBAND*' or
“UPPER SIDEBAND’!,

b. Carefully tune in the desired signal for ‘‘zero
beat'’. Then set the AM/CW-S5B switch at
TAM,
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c. I the RESPONSE control has been set to the
proper sideband position, the amount of heter-
odyne interference will be eliminated or mini-
mized, If the Interference ls still present,
8imply switch the RESPONSE control to the
opposite sideband position.

10. Analternate method of eliminating an interfering
signal is to use the notch filter circuit, Simply
rotate the NOTCH DEPTH control clockwise to
“0" and adjust the NOTCH FREQ control to
*‘notch out”’ the interfering signal. Readjust the
NOTCH DEPTH control as necessary to obtain
maximum rejection of the interfering signal.

CAUTION

It i= possible to eliminate the heterodvne by
notching out the degired carrier in place of the
undesired signalor carrier. When this occurs
an AM signal will sound like a single sideband
suppresased carrier transmission (monkey
chatter}.

il. In shortwave reception, it frequently happens
that transmission conditions are different for
waves of slightly different fregquencies, As a
result, in the case of voice-modulated trans-
misslons, which involve sideband fregquencies
differing slightly from the carrier frequency, the
carrier and sideband components may not be
received in the same relative amplitude and
phases they had at the transmitter. This effect,
known as selective fading, causes severe dis-
tortion of the signal. This type of distortion can
be reduced somewhat by tuning the receiver to
accept only one of the two sldebands being trang-
mitted as previously outlined in steps 9(a)and (b),
After tuning is completed, switch the RESPONSE
coatrol from "*LOWER SIDEBAND" to ‘‘UPPER
SIDEBAND'’ and leave it in the position pro-
viding the least diatortion.

42, CW RECEPTION

For CW reception, the receiver maybe operated with
AVC on or off, as desired, Operation of the receiver
with AVC onis highly desirable since it not only mini-
mizes fading but also preventa blasting when tuning {rom
a weak to a 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
recelver volume level by means of the VOLUME con-
trol, To operate with AVC off, set the AVC awitch at
‘“‘OFF’’, set the volume contro! at a well advanced
position, and vary the receiver volume level by means
of the SENSITIVITY control, taling care notto advance
the control to a point where strong signals cause ex-
cessive ‘“thumping’’ (overloading).

CW signals are made audible by the heterodyning
action of the beat oscillator with the incoming signal,
The beat pscillator is set at a frequency slightly dif-
ferent from the second-intermediate frequency of 50.5
ke, thedifference being equalto the pitch of the audible
note desired.

For the reception of CW signals, setthe AM/CW-SSB
switch at #“CW-33R'’, setthe SELECTIVITY control at
one of the sharper selecttvity positions (2 ke, I ke, or
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.5 ke), set the RESPONSE control at ¢ UPPER SIDE-
BAND”, and set /the, PITCH CONTROL at anty setting
from *‘2'* to *4’" on’either'side of zero, and then tune
in the signal for a pleasing beat note,

NOTE

Becauge of the effective band spread of the
amateur banda on this receiver, CW signails
are easlly tuned when the SELECTIVITY con-
trol is set at ¢'.5 KC”.

The beat oscillator may be set on either the high- or
low-frequency slde of zero beat. (The oscillator oper-
ates on the low side when the PITCH CONTROL is set
ata position to the left of zero and on the high side when
the PITCH CONTROL is setat a position to the right of
zero.) It may be necessary, after setting the PITCH
CONTROL, to readjust the recelver tuning slightly to
properlyposition the signalin the IF passband. Alter-
nately adjust the PITCH CONTROL and the receiver
tuning for a maximum audible signal, Withthe receiver
in the sharpest gelectivity position, CW signals will
drop in and cut more rapidly and a slower rate of tuning
is recommended, Oncethe PITCH CONTROL hasbeen
set, it need not be reset for each CW signal unless a
change of pitch is desired,

NOTE

If the SELECTIVITY contrgl is changed to a
different position, it may be necessary to re-
adjust the recelver tuning slightly when changing
t0 a narrower selectivity pasition in order to
properly position the signal in the IF passband.

The setting of the SELECTIVITY control for CW re-
ception is generally best determined by recelving con-
ditions. Notethat as the selectivity of the receiver 1s
increased (SELECTIVITY control varies from the 5
KC?* to the *,9 KC’ position), the background noise
and adjacent-channel interference is conaiderably re-
duced and tuning is sharper, For CW reception, the
sharpest selectivity position may be used without the
loss of intelligibility expsrienced in AM reception,

The zutomatic nolse limiter circuit can be used to
great advantage on CW reception, just as an AM re-
ception, to reduce the effects of background noise and
electrical interference. To place the noise limlter
circuit in operation, turn the NOISE LIMITER. switch
on, The notch fllter may be used to eliminate or at-
tennate an interfering signal during CW reception.

4.3, SINGLE SIDEBAND RECEPTION

Single-gldeband signals are transmittad with little or
no carrier, and it g necegsary to reinsert the carrier
in the recelver before proper reception is obtained, In
the 5X-101 recelver, thisis accomplished inthe 50.5 kc
IF system by injecting the beat oscillator signal at the
inputof the second-detector. A single-sideband signal
(S8B) can be identified by its unintelligibility, or monkey
chatter, and by severe variation Iin the '8’ meter

indication corresponding to the speech modulation.

For the reception of single-sideband signals, set the
PITCH control at *‘O**, AVC switch at ““ON*’, AM/CW-
88B switch at “CW.88B"’, and SELECTIVITY conirol
at either *1 KC* or ‘‘2 KC’’, depending upon adjacent
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channel interference and nolse, Set the SENSITIVITY
controlat a well advanced position clockwise and vary
the receiver volume lével by means of the VOLUME
control, taking care not to advance the SENSITIVITY
control toa point where strong signals will cause dis-
tortion {overloading). Set the RESPONSE control at
either ““LOWER SIDEBAND’’ or “'TJJPPER SIDEBAND’?,
The single-sideband signal will be intelligible in only
one of these two positions, the proper position depend-
ing upon the sidehand being tranemitted. If the signal
is not intelligihle after tuning is completed ns outlined
below, set the RESPONSE control to the other sideband
setting and repeat the tuning procedure. Itis suggested
that the RESPONEE control be initially set at *‘LOWER
SIDEBAND'’ since mosgt single-sideband transmissions
are of this type.

Afterthe controls have beenproperly set as outlined
in the preceding parngraph, very carefully tune in the
single-sideband signal for maximum intelligibility. It
will be noticed that with incorreet tuning of a single-
sideband signal, the speech wtll sound high- or low-
pitched or very distorted but no trouble should be en-

countered in tuning once a little experience has been
rainad

By AR

" The 1 KC' pogition of the SELECTIVITY control
permits reception of mndulation frequencies up to about
1000 cycles. For reception of modulating {requencies
higher than 1000 cycles, set the SELECTIVITY control
to the positlons marked <2 KC*’, “3 KC" and 5 KC"’,
depending on the degree of fidelity desired; maximum
fidelity is obtalned in the 5 KC'' position. Unlike
CW on AM reception, it is not necessary to retune the
receiver slightly when receiver seleclivity is varied,
The notch filter is eapecially useful durlng reception of
single-sideband signals. Anundesired AM or CW sig-
nal close infrequency to the desired gignal will heter-
odyne with the beat oscillator to produce an audible
beat, Theundesired signal may be **notched out’ with
the notch fllter, just as in AM or CW reception.

44, USE OF CRYSTAL CALIBRATOR

The built-in 100-ke cryatal calibrator permits ac-
curate checking of dial calibration on every band by a
comparison of the dial calibrations with the marker
signals which appear at every multiple of 100 k¢ on
the dial,

A, CALIBRATION OF THE DIAL

1, Betthe tuningdial at a convenient multiple of 100
ke atthe high frequency end of the amateur hand
inuse (ornearesiany particular frequency with-
in the band it i{s desired to tune}, Examples of
high {requency end check are: 2000 k¢ on 160
meters, 4000 kc on 80 meters, 7300 kc on 40
meters, 14,400 kc on 20 meters, 21,500 ke on
15 meters, and 29, 700 kc on 10 meters.

2. Set the AM/CW-SSB switch at ‘CW-8§B”’, the
PITCH control at “Q’*, and the CALIB. -OFF
gwitch at “CALIB.”».

3. Very carefully adjuat the tuning control for the
exact 100-kc frequency mark as indicated by
‘*zero beat’’. U the vertical pointer on the dial
does not fall exactly onthis 100-kec mark, adjust
the POINTER RESET control until the pointer
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falls right on the mark. For example, on the
80 meter amateur hand, a ¢‘zero-beat*’ should
be obtained at 3500, 3600, 3700, 3800,-3800,
and 4000 ke,

4. Theprocedure outlined in steps 1 through 3 above
provides average calibration accuracy over the
entire frequency range of the band in use. For
precise calibration accuracy over a partieular
section of the amateur band, the procedure is
Identical except that the dial is set at a multiple
of 100 kc nearegt the desired frequency or range
of frequencies, instead of at the high end of the
band as In siep 1.

4.5, USE OF "S§'" METER

The ‘8’ meter provides a visual means of deter-
mining whether or not the receiver is properly tuned,
ag well ag an indication of the relative gignal strength.
The ‘“S’* meter circuit consists of a DC milliammeter
connected in the cathode circuit of the 'S’ meter tube
(V-15), the grid of which is controlled by AVC voltage.
Since the cathode current of this tube varies with the
strength of the incoming signal, the meter will indicate
relative signal strength. The f'S’’* meter is calibratad
In microvolts, and algo in ‘3’’ units from 1 to 9, and
In decibels ahove 5-9 to +80 db, The indications on
the ‘S meter will be correct only when the SENSI-
TIVITY control i3 get at *10’' (maximum sensitivity),
and the AVC switch is set at “ON’’,

NOTE

The *5’’ meter willalso indicate relative signal
strength when the AyCswitchis at OF F, and/or
when the SENSITIVITY control is not fully
clockwise, -

The limitations of the microvolt scale should be fully
underatood before any assumption as to the indicated
signal voltages is accepted. The meter indicates ap-
proxlmate microvolts of signal strength as developed
at the antenna Input terminals when terminated in a
90-70 ohm Joad, at'14.3 mc. This approximation will
have a variation on a new receiver and, obviously, as
the tubes age the variations may be greater, The indi-
cated micraovolt readings atother frequencies will vary
approximately from thatat 14, 3 me, Also, alt readings
s0microvolis or less will be more eccurate and corre-
late more closely than those higher,

Vartations in the microvolt indications between re-
ceivers is not indicative of the overall sensitivity but
is caused by normal tolerances in vacuum tube con-
ductances which are reflected as variations in the AVC/
‘5’ Meter curve. Thus, two receivers with ldentical
sengitivitles cowld, under the same signal conditions
indicate signal levels of 5 microvolta and 25 microvolts
and yet each be a perfect recelver.

4-4, BFO FREQUENCY CHECK

The beat frequency oscillator {BFO) has been care-
fully adjuated at the factory so that its frequency is
50.0 ke whenthe PITCH CONTROL knob 1s get at *Q*’,
Readjustment of the BFO will normally not be required
unless the 65CT BFO tube (1/2 of V-8) or components
in the BFO circuit have been replaced. A slight re-
adjustment sometlmes may be necessary occasionally
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as aresult of normal aging of the BFO tube. A simple
check can be made todetermine if adjustment is neces-
sary as follows:

With the AM/CW-SSB switch at “CW-85SB’*, SE-
LECTIVITY control at ‘5 KC*', RESPONSE con-
trolai *“UPPER SIDEBAND'’, and PITCH CONTROL
at ‘*0”', very carefully tune in an AM signal for
‘zerc beat'’. (See Note A below.} Leaving there-
ceiver tuning unchanged, switch the RESPONSE
controi to the "LOWER SIDEBAND” positlon. L
the beat oscillator frequency is carrect, a ‘‘zero
beat” will be obtained in both the “UPPER SIDE-
BAND’' and *‘LOWER SIDEBAND’’ positions, I,
however, the beat oscillator is slightly off frequency,
& beat note will be heard when switching from the
“UPPER SIDEBAND’'to the “*LOWER SIDEBAND"
position. Adjustment of the beat frequency oscil-
lator ia necessary only if the frequency of the audible
beat note exceeds 200 cycles,

NOTE A

In instances where the beat osclillator {8 con-
8lderably off frequency, it may not be possible
to obtain a ‘‘zero beat’’ when tuniug in the sig-
nal. In this case, it will be necessary to first
"“roughly’’ set the beat oscillator to operate at
approximately 50 kc as follows: With the AM/
CW-85B switch at “‘CW-.SSB**, SELECTIVITY
control at ¢, 5 KC”, and RESPONSE control at
""UPPER SIDEBAND”, tune the receiver toa
noisy part of the band (not to a signal). Re-
move the PITCH CONTROL knob and adjust the
BFO slug for minimum noise on the nolse sig-
nals. Then set the SELECTIVITY control at
“3 KC'* and make the BFQO frequency check as
outlined in the preceding paragraph.

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

Remove the PITCH CONTROL knob and turn the
BFO slug a few deprees to the left or right so as to
lower the beat note frequency, and repeat the BFO
frequency check. Ifthe heat 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 BFQ frequency
check until '‘zero beat’” la ohtalned in hoth the
*“UPPER SIDEBAND” and "*LOWER SIDEBAND”
positions. After the correct slug settlng is deter-
mined, replace the PITCH CONTROL knob with <O
in the top center position, being careful not to dis-
turb the slug setting.

4-7. NOTCH FREQUENCY CHECK

Readjustment of the notch filter circuit is not nor-
mally necessary unless the components in the notch

fliter circuitare replaced. To check the circuit, pro-
ceed as {ollows:

Check the BFO {requency as instructed in Section
4-6. Set the PITCH CONTROL at *“Q*', AVC to
*“ON”’ and the SELECTIVITY control at *3 KC”'.
Tune In an unmodulated carrier, from a gtation,
amateur transmitter VFO, or a signal generator,
for a **zero beat’’. Place the AM/CW-58B switch

inthe “AM’* position to de-energize the BFO. Ro-
tate the NOTCH DEPTH control to *O**, Tune the
NOTCH FREQ. for a minimum reading on the */g'°
meter. The NOTCH FREQ. dial should be set at
50 KC*',

If the notch frequency check indicates that an adjust-
ment is necessary, proceed as follows:

Loosenthe NOTCH FREQ. knoband reset it to indj-
cate *‘50 KC’. Rotate the control to approximately
“3l KC'', Tune across an unmodulated carrier
while observing the '‘8’* meter. (Use an approxi-
mate 5-9gignal.) The meter will indicate two peaks.
Readjust the NOTCH FREQ. controlas necegsary to
approximately equalize the peaks. Then tune the
receiver for a minlmum reading on the ‘‘§°' meter
between the two peaks. Adjust the NOTCH ADJ.
control R75, located on top of the $X-101 receiver
chassig, for a minimum reading on the “8'° meter,
Refer to Fig, 12 for the location of R75.

~& L AR QL alil

4.8. CRYSTAL CALIBRATOR CHECK

The CRYSTAL ADJ. control on the calibrator chas-
slsoperates a trimmer capacitor connected across the
100-ke callbrating crystal. This trimmer capacitor
permlta alight adjustment of the calibrating crystal to
exactly 100 ke by comparison with the 10-me signal

transmitted by station WWV. This is done by settiug
the BAND SELECTORto WWV 10 MC’’ and tuning the

LN QL it A YRV LW oiveT SdIU LWINDE

recelver to the WWV 10 MC mark on the top scale of
the slide rule dial, This capacitor has been set at the
factory and should not requlre periodic readjustment
unless extreme calibration accuracy is desired. If
adjustment is required, proceed as outlinad below,

Set the RESPONSE switch to ““NOR’’, the CALIB. -
OFF switch at ““OFF*’", and all other front panel ¢con-
trols as for normal AM reception. Tune in the 10-mc
WWYV signal and wait for the period during which the
signal from WWYV is unmodulated. Then switch on the
cryatal calibrator by setting the CALIB. -OFF switch
at CALIB. and adjust its frequency, by means of the
CRYSTAL ADJ. control (C105}, until the crystal cal-
lerator signal ‘‘zero beats’’ with the signal received
from WWV. If the adjustment is attempted during
periods that WWV ls modulated, an erronecus zero
beat may be obtained with the modulating frequency
instead of the desired carrier frequency.

4.9. SERYICE OR OPERATING QUESTIONS

For any further information regarding operation or
servicing of your 8X-10I receiver, contact your Halli -
crafteradealer, The Hallicrafteras Company maintains
an extensive system of Authorized Service Centers
where any required service will be performed promptly
and efficlently at a nominalcharge, All Hallicrafters Au-
thorized Service Centers display the sign shown below.

halllicraﬁér_s

H¥ gL
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For the location of the one nearest you, consult your
local dealer or telephone directory, Make no service
shipments to the [actory as The Hallicrafters Company

The Hallicrafters Company reserves the privilege
of making revisions in current productionof equipment
and assumes no obligation to' incorporate thege ‘re-

will not accept the responsibility for unauthorized

shipments,

This receiver has been carefully aligned at the factory
by specially trained and experienced perasonnel using
precisionequipment. Alignmentof the receiver should

SECTION V
ALIGNMENT

not be attempted until all other possible causes of faulty

aperation have been lnvestigated.

Allgnment should

not be required unless the recejver haa been tsmpered

with or component parts have been replaced in the RF

visions in earlier models.

minals. If 2 VTVM {5 used, connect it ta ter-
minals *'§00** and '“G'" and terminaie the output
with a 500-ohm resistive dummy load.

52, INITIAL CONTROL SETTINGS

As indicated in chart

or IF stages. Allgnment should be made only by persons SENBITIVITY and VOLUME ........ 10 (maximum)
familiar with communications recelvers and expe- AVC and NOISE LIMITER .. ... ctvneeenennnss Off
rienced in their alignment. Refer to Figs. 12 and 13 AM/CW-88B. ..t vrrrerenreranrroerarsanones AM
for location of all alignment adjustmenta, BELECTIVITY ....vvvesr..., A8 indicated tn chart
RESPONSE .......ccvivvvnnas LOWER SIDEBAND
5-1. EQUIPMENT REQUIRED RECEIVE-STANDBY .........vvivuun.. RECEIVE
a2 - R Gang half meshed
1. Signal generator covering 50 &c to 30 mc, NOTCHDEPTH ....c.covivnvrvereronanionns OFF
ANT., TRIMMER .. ......cvuveninrnnnsn Mid point
2. Vacuum tube voltmeter (VTVM) or other high POINTER RESET .....c.vuvvvavvese.-.. Midpoint
impedance DC volimeter, CALIB. - OFF.,....0ivinnvverarssnneinan.. OFF
PITCH CONTROL . ..cviiriien it iianinnns s
3. Output meter (or AC scale of VTVM)., Connect NOTCHFREQ .............. As indicated in chart
output meter to appropriate apeaker output ter-
5-3. ALIOGNMENT PROCEDURE
Signal Signal Band .
Step Generator Generator | Selector Output Selectivity Remarks
Connections Frequency | Setting Connections Setting
50.5 KC IF ALIGNMENT
1 |High side directly | 50.8 KC 160 M [ VIEVMDCprobe to .9 KC |Remove 1st conv, oscillator
toaligument point | {unmeod.} alignment point tube V3 {rom its socket to pre-
“AY (terminal } “B* (junction of vent signal interference, Ad-
of T2)., See Fig, R48, R48, and just top slug of T3, T4, TS
13. Low side to C81}. See Fig.13, and Té (50.5 KC IF's} {for
chassis. maxzimum indication, main-
taining approx. 1 volt reading
on VIVM.
ALIGNMENT OF 1600 KC 2nd CONV. O8C. & 1650 KC IF'S
2 | High side directly | 1650 KC 180 M | Qutput meter ac- 5 KC |Replace V3 removed in step 1,
toalignment point | (mod) ross appropriate Tune generator slowly thru
““C*’ (pin 7of V2), speaker termj - 1650 KC to determine IF pass-
Low side to nals. (VTVM to band. Then set generator to
chassis. alignment point center of passband, using
*“Br if it is de- sufficlent generator output to
aited to monitor obtsin approx. 1/2 watt re-
detector voltage. ) ceiveroutput, If no output is
obtained, the 1600 KC crystal
oscillator may not be oscillating and it will be necessary to turn up the generator output and adjust the 1600 KC
crystal activity adjustinent (top slug of T9) until output is obtained. Adjust for maximum output by adjusting the
signal generator frequency, crystal activity (top slug of T9) and the 1850 KC IF’s {top and bottom slugs of T1 and
T2). WNote that the signal suddenly disappears when the crystal activity slug is turned into the coil and gradually

-16-
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Stgnal 3ignal Band .
Step Generator Generator | Selector Output Selectivity Remarks
Connections Frequency | Setting Connections Setiing

ALIGNMENT OF 1600 KC 2nd CONV, O8C. & 1650 KC IF’S (cont)

drops in level when the slug is backed out of the coil. Set the crystal activity adjustment (top of slug of TS} for
half output on the gentle slope side of maximum response. Then set the generator as near the center of the IF
passband as possible 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, re-
set the generator frequency near the center of the passband and repeak T1 and T2,

ALIGNMENT OF 1700 KC 2nd CONV, OSC.

3 |High side directly | 1650 KC 160 M IOutput meter ac- 5 KC (Set RESP ONSE control at
toalignment point (mod) rO88 appropriate “UPPER SIDEBAND’. Tune
$C (pin7 of V2). Speaker termi- generator slowly thru 1650 KC
Low side tg nals. (VTVM to to determine IF passbhand,

chassis, alignment paint Then set generator to center
“B*if it 18 de- of passband, using sufficient
sired to monitor generator cutput to obtain
detector voltage.) approx. 1/2 watt receiver out-

mum output by adjusting the signal generator frequency and the crystal activity (bottom of slug T9). 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 (hottom slug of T8) for half output on
the gentle slope side of maximum response,

IF SENSITIVITY CHECK

R

ith the generator modulated 30% at 400 cycles and connected thru a .05 mfd capacitor to the grid (pin 1)
of the lst mixer tube V2, the IF input required for 1/2 watt receiver output should he approximately 20
microvolts. This assutnes the crystal activity is set for half of maximum response as outlined in steps
2 and 3 above,

RF ALIGNMENT

® Before proceeding with the RF alignment, check ¢ Connectthe output meter across the appropriate
the tuning dial for proper indexing. The dial Speaker terminals, {Connect the VIVM to
should index with the Jow frequency end of the alignment point “B” if it ig desired to monitor
bands when the tuning gang is fully closed, the detector voltage.) Maintain a 1/2 watt

receiver output,
*® Use an amplitude modulated {(30%) signal.
® Connect highside of generator thru 50 to T0-ohm

¢ Set SENSITIVITY and VOLUME at ‘<10, AVC carbon reslstor to antenna terminal *‘A17’,
and NOISE LIMITER at ""OFF*, SELECTIVITY Connect jumper between A2 and “G",
at*‘2 KC*’, RESPONSE at ““LOWER SIDEB AND*,
and RECEIVE-STANDBY at “RECEIVE"", ® Theoscillator frequency is higher than the signal
frequency on all bands.
Band Generator &
Step Selector Receiver Adjust for Maximum
Setting Frequency
5 160 M (Band 1) 2. 0MC C47 (osc trimmer)
C39 (mixer trimmer)
C41 (ANT. TRIMMER at mid point)
180 M (Band 1) 1.8 MC L20 (osc. slug)
L8 (mixer slug)
L1l ({ant slug)
6 80 M (Band 2) 4.0 MC C48 (osc trimmer)
C38 (mixer trimmer)
C4l (ANT. TRIMMER at mid point}

1"
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Band Generator &
Step Selector Receiver Adjust for'Maximum
Setting Frequency
R-F ALIGNMENT (cont)
80 M (Band 2) 3.5 MC L21 (osc slug)
L9 (mixer slug)
L2 (ant slug)
7 40 M (Band 3) 7.3 MC C53 (osc trimmer)
L10 {mixer slug}
C41 (ANT. TRIMMER at mid point}
40 M (Band 3) 7.0 MC L22 (osc slug)
C67 (mixer pad)
L3 (ant slug)
8 20 M (Band 4) 14.4 MC C35 (o8¢ trimmer)
L11 (mixer slug)
C41 (ANT. TRIMMER at mid point)
20 M (Band 4) 140 MC L.22 (osc slug)
C88 (mixer pad)
L4 (ant slug)
9 10-11 M (Band 6) 29,7 MC C60 (ogc trimmer)
L12 (mixer slug)
C41 (ANT. TRIMMER at mid point)
10-11 M (Band 6) 27.0 MC L25 (osc slug)
C70 (mixer pad)
L5 (ant slug)
10 15M (Band §) 2.8 MC C58 (osc trimmer)
CI0 (mixer trimmer)
C41 (ANT. TRIMMER at mid point)
15 M (Band 5) 21.0 MC L24 (oac slug)
CB9 (mixer pad)
C2 (ant pad)
11 10 MC WWYV (Band T) 10.0 MC C43 (osc trimmer)
C1l (mixer trimmer)
C4 (ant trimmer)
BFO ADJUSTMENT
Refer to Secticn 4-8,
NOTCH FILTER ADJUSTMENT
Refer to Section 4-7,
*g’* METER CALIBRATION
See Section 8-5,
& Make both the mechanicaland the efectrical*‘s"’ & Set

meter zero adjustments.

e Connect the signal generator as for RF ALIGN-
MENT above. Use a 14.3 mc, 50 uv, modulated
signal.

..
Er
w

B3

e receiver controls for AM reception on
e e

in th

M band andaccurately

aignal.
gn

e Set SENSITIVITY to 10"’ (maximum), AVC to
“ON* and SELECTIVITY to "2KC ,

® Adjust R88 for 89 reading on "S" Meter.

-16-
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SECTION VI
SERVICE DATA

-1, TECHN|CAL SPECIFICATIONS

TUBES.,..... 13 plus voitage regulator and rectifier
SPEAKER OUTPUT. .....0vvvnnnss 3.2 and 500 ohms
HE ADPHONE OUTPUT ...500 ohms (See Section 2-6)
ANTENNA INPUT .., cerevininrnaanyrns 50-70 ohms
PHONOINPUT.,, .. cvcnvesncenrnrrea High impedance
*POWER SOURCE........105-125 volts, 50/60 cycles

POWER CONSUMPTION ... .viveranenans 115 watts
RECEPTION. .... e veesanianaas AM, CW, and SSB
INTERMEDIATE FREQUENCIES. .. ....c0nn. {Doubkle

Conversion); 50,6 KC and 1650 KC

DIMENSIONS (overall) 20" wide, 10-1/2" high,
16" deep
approximately 74 1b.
approximately 70 lb.

SHIPPING WEIGHT
NET WEIGHT

NOMINAL FREQUENCY COVERAGE
Band Amateur Calibrated Frequency
No. Band Range Between
Dial Graduations

1 160 meters 1.8 - 2.0me § ke

2 80 meters 3.5 - 40mec 10 ke

3 40 msters 7.0 - T.3me 5 ke

4 20 meters 14.0 - 1l4.4mc 5 ke

5 15 meters 21,0 - 21,Gme 5 ke

8 10-11 meters 27.0 - 20.Tme 50 ke

7 WWV 10 MC Dot is at 10, 08 Me -

* See Section 2-4 for DC Cperation

6 2 50.5 KC IF SYSTEM

Fig. 14 shows the type uf coupting used in the 60. 35
ke IF system. Notethat inductive coupling is avoided
by careful shialding of the IF coils and signal transter
occura only through capacitance and resistance. By
increasing the value of "C"and decreasing "R", the
gelectivity i8 made sharper while by decreasing "'C"
and increasing "'R", the selectivity 1s made broader,
The proper values of "C" and "K' are ewitched in the
circuit by means of the SELECTIVITY control "R"
varies the "@" of the tuned circuit and " C" varies the
coupling, This R-C coupling arrangement affords a
more accurate means of selectivity control than that
readily obtainable by any other method.

6-3., CHASSIS REMOVAL

The chaasis and front panel assembly are removable
{from the cabinet as a unit by removing two screwe
{Top & Bottom) at each side of the front panel and the
three screws on the underaide of the cabinet, -

6-4. TUBE AND DIAL LAMP REPLACEMENT
To gain access to the tubes and dial lamps, ralse

the hinged top cover of the cabinet, The tube locations
and their functions are shown in Fig. 12.

-20=

§-5. "S" METER ADJUSTMENTS

The mechanical adjustment of the S meter in accessi-
ble at the rear of the meter, The mechanical adjust-
ment has been accurately sst at the factory and will
normally not require any further adjustment. Adjuet-
ment can be made, \f required, by turning off the re-
ceiver and carsfully rotating the adjustment screw un-
til the meter pointer is in line with the right-hand in-
dex mark.

The electrical adjustment i8 made by carefully turn-
ing the S’ METER ADJ control R86 on the top of the
receiver chnssia (Flg. 12}, entil the pointer is in line
with the left-hand index mark. The elactrical adjust-
ment should be made with the receiver on, antenna
terminals shorted, SENSITIVITY at "10", AM/CW-
SSB awitch at "AM", AVC switch at "ON", and RE-
CEIVE-STANDRY switchat "RECEIVE", Thesettings
of the remaining controls do not affect the "S'* meter
reading.

6-8. DIAL CABLE RESTRINGING

1
3.

Remove the chassis {rom the cabinet (par. 6-3).
Remove the knobs and front panel, This is done
by removing four screwsfrom the {ront panel,
and the locknuts from the five toggle switchea
and the phone jack.
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L] V6 AR
Z KD MIXER J0.3KC JF ANP DET
tBas 846 173 8BJT
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I

A+
2r23m
Figure 14. Equivalent Schematic Diagram of 50.5 KC IF System
3. Remove the dial panel agsembly by removing two 7. Set the pointer on the polnter rail and engage
screws, nuts andlockwashers at each side of the the dial cord. Do not crimp the tabs on the
chagsis, Carefully 1ift the dial panel assembly pointer at this time.
upward and lay it on the chassis; take care not
to damage the gears or IF cans and alugs. 8. Temporarily set the dial panel assembly in place
to line up the pointer. The tuning shaft should
4. Turn the tuning shaft fully countereciockwise so be fully counterclockwise and the tuning gang
that the tuning gang capacitor is fully meshed. capacitor fully meshed.
3. Restring the dial cord aa follows (Fig 15): 9. Lineupthe pointer on the left-hand low frequency
2, Atftach the end of the cord to the tab (1) and marks on the dial,
pull the cord dow‘:‘_ffff‘ﬂ“d the wheel, Pro- 10. Remove the dial panel assembiy and crimp the

ceed clockwise around the wheei (2 and 3)

down behind wheel A @), tabg on the pointer. Place a drop of cement on

the polnter tabs and dial cord to permanently

b. Continue up over whesl B (6} up to wheel C Secure the pointer and dial cord.

g; Proceed across pointer rail to wheel D 11. Rotate the tuning shaft from the low end to the

highend, and backtothelowend. Do thig geveral

¢. Continue around wheel D to the left and over {imes. Check for backlash or Jerky motion of

the pointer. If this occurs. it may be necessary
Kﬁe‘l E (). Proceed down bshind wheel F to shorten and tighten the dial cord, stralghten

the pointer, or both.

d. Finish up by routing the cord into the wheel 12
slot (11} and attach the spring on the tab (12).

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

. Replace the dial panel assembly, front panel,
knobs, and return the chassis to the cabinet.

©

—

POINTER RA|IL

928275

Figure 15. Dial Cord Stringing Diagram

-21-
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Schematic
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c-3
C-5, 84,
14,121,
123

C-6, 15,
17,22, M,
25, 75, 128,
120, 128
c-1.14,

18

G, 33,
37, 40,

101, 118
c-9

o-10, 11,
3

C-12,115
€-13, 90,

G-18

€14, 20,
23, 108,
10

C+27, 129

C-5i, 52
C-6T, B0
cn1
C-52, 83,
(Y]

C-88
<-a7

C-Gg, 99,
mn

£.73, 82
C-74, 83
C.18, 84,
u

c.7e
C-8, 19,
88

£-8t, 89,

t

13
C-874,
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Description
CAPACITORS

Tuning

380 mmf and 100-450
mmf, dusl trimmar;
mley compresslom

30 mms, 10%, NTSO;
carmalc

M omomd, 10%, NHQ
cersmlc

. 0% mid «80-20%,
SH0V: cer. dimg,

. 005 mifd +80-20%,
S00V; cer. disc

. KT mid, 600V
molded papsr

1500 mmf, 10%,
300V; mica

550, 108-350, 3-30
mmf, triple unit
cOmprension; mica
. 005 mfd; ceramic
diae,

. B34 mid, SOQV;
omlded paper

15 mof, 10%, NT50:
ceramic

. 01 mid +80-30%,
S0AV; ear, dise,

IG0 menf, 10%; ROV
caramic
W0 mmf, 5% mize

%1 mmf, 10%, S00V;

Zaramie

410 mmf, 0%, S00V:
mtce

. 22 mid, 20F, p0OV,
molded paper

00 mef, mies
compreasion

3-50 mmf, ant,
trimmar

61 mmf, NPU, 5%;
cermmle

110 memf, 2% BDOV;

mica

16 mmf, N470, 57;
ceramle

100 mmf, N130, 3%;
carmaleg

4. -5 mmd, ceramie

82 mmf, NBO, 25

ceramic

10 mmf, N330, 0%;

ceramic

180 1mf, 2%, SCAV;

mirg

100 mmi, ¥ej, 2%;
ceramic

H2 mef, N30, 2%
2

aramu;
180 mmf, WBO, 5%;
olea

15 mmf, 105, NPO;
chrumic

3-10 me!, mica,
compreasios insuiaiad
510 mmf, each Sectjon
mlca; compiresalon
Ingulated

AT00 mmf, 10%; BOOV;
malded paper

-B1 eaid, (0%, BOOV;
mided paper

. D22 mid. 10%, ooy,
molded T

. 001 mid, 20%; S00V:
ceramic

220 mmd, ceramic

. 4T mid, 0%, 00V;
woldad paper
8-30-30 mfd, 450V,
450¥, 400V
alncuralytie

Halllcrafters
Part Numbner

48- 400387

044-300470
491-108200-05
491-108310-0%

041100243

041-10m 08
495-094473

470- 513182

431- 1001 53-8
041. 100224
AS1-028101. 04
4a3- 182301
O4%-200403- 04
1e-213471
iR 014224
o4 250077
(i5- 200313
401~ 145022
483-181115%
481~ {051 50-83

491-084101- 62
G4~ 20048

401-054820.22
481-005100
442-181181
4P1-084101.42
481-064620-13
492-192151
491-000150-232

044~ 200478

U44- 10473
495071472
443=031183
450. 012392
O47- 100508
4'19- 029220
499~ 014473

045200113

Schemmtic

Symhal

C-5%
C-p4

Bertizription

CAPACTLONS {CON'T)

300 mmf, 10%, 500V;

mica

30 mms, 5%, MOV:

mica

10 ramf, N4700; cer.

. 001 mid, 20T, 000V;
moldod paper

10 mfd, 50V;

elaorglytic

T800 mms, 5%, S00V;
mica

8-50 mml, L*Lmmar,
NTIO

82 mmt, 10%, SO00Y;
mien

.01 eafd, 20%, &nav;
moided papar

03 mmi, N470, 1%;
qaramic

910 mmf, NI, 3%;
coram|c

.1 mfd 20%; 200v;
molded papar

*RESISTCRS
1 megohm
180 chmu

18K phom, 2 watt
J. DK ohmn, | watt
[3K ohms

LT D“-ﬂ'l-l

41K ohma, | watk
3, nh.rm

100K shms

13 ohms

100 ahmx

1. 3K ohins, 1 watt
13K ghmx

L 1K chine

130K g¢hms

J6K phme, ] wagt
8 2K ohmu, 1 wart
LOK ohme, | weit
IK ohme, 10 watl, ww
a0 nlunn

470 ohma

410K ghme

230 ochme

IR0 ghms

47 ohme, 1 waht
LOX ohme, 5% 2w
026K phuns

4, 8 ghms

10K ohma

4TK ohmu

10K ohms, Varioble
Serullll.vlly

330K ohms

10K ohma

SO0K chumé, Variable
Valoae

240K chms

15 megoims

300 ohuna, 1 wait
380 chmae, 1 wakt
)X ohom, § watt
1K shm

15K ghme, Varfalie
Notch Ady

5K chme, Varislle
w ‘switch Notch Depth
880K chma

1. TK ghms

150 ghms

20K ohumxa

10 ahme

200 ohmia, Varlpble
"8" metar ad).

-0,

SERVICE PARTS LIST

Halllcraftare
Part Numhber

470-22330)

479-042100
498034102

450-034102

s et

Lol LA

- 422732
Ddi- 200437
4TD=213620
483-034103
401 -524320-83

491-084011-82
A1 - 024470- 2

481 -084500- 52
A91- 028820 04
491- 034 580 22
1R3-114104

481-202146
451-282181

4B1-a52133
+E1-362307
4H-353]22
461-267331
A81- 382472
A51- 162337
Al IR104

451-1511 40
151-332100
451-252392
4051-292333
A51-262032
ASL-2%01 4
431-302393
401352822
+91-3501m
453.002302
451- 351841
151252471
441-2624T4
451-252811
451253351
451152470
451-881103
401-363324
451. 258500
451-262274
ABL-28T9

025- 301180
AN1-252354
451-2911 09

023 2p0524
451-233224

451-253158
451-142301
451-353561
451-351323
181-262102

035-201231

035-101480
A5E-202484
401-2524773
451-2%521 M1
451-282603
451- 282100

025+ 100714

Schomatic
Symiral

R-28
B-g8

Dedcr|ption

"RESTSTCRE (COMT)

2 m
Haaier, Ewml iy

Halllcrafters
Part Number

025-201 082

021200257

Al rnmtou u-a L0%, 1/2W, carbon type unieas
atharwiss speciind

L-12
L1l

Ln1i@
i-17, 18
L-11
L-20
L-d1
1~22

Le24
L-28
L-20

T.1,2
T-3,4, 5,

T-d
T-8

5-14
8.18
a-1c
510
§-1E
31P
8-1G
324, B
234, B
8-4,5,8

STAB

B-8
5.9

PE-1
PL-2

80-1,4
80-
50.3

80-5

V-1
V-2
v.3

V-4, 5,8
15

ColLs
Cait, AnL annd 1}

Foat A Fi ot
Coil, Ant. {Band I

ColU, Ant. (Bang 3
C‘al.l, Ant. {Band 4)
Cuoil, An:, {Bande 5 8,
rm

Choke, R¥; MO ul;
10 ohms DT

Cali, Mixer {Band 1)
Coll, Mleer (Band 2)
Coll, Mixer (Band 3)
Coll, Mixer (Sand 4]
Coil, Mixer (Pards §,
8 &1

Choke, Filtar; §H;
8% ma; 119 chms DC
Coil, BFO

Choke, RF

Coll, T-bridge

Catl, Osc. [Band 1)
Coll, Osc. (Band 3)

Uil 202300

051202251
031- 2031066
05%- 202197

051-202198

053.100107
081-202246
05[-202389
153 = 262201
051-30%%02

081202209

058- 200281
054-200032
@83-400008
OB1-102270
051-20228%
D3L-202350

Coll, Ose. (Banda 3 & 7)051-202208

Coll, Csc. [Band 4}
Coll, Qae. {Band ¥
Call, Oue. {Band 8)
Choke, RF 1.4 uh

TRANSFORMERS

Tranaformer, 1ot and
2nd IF {1650 XC)
Teansfarmer, 1¥

{80, § KC)
Transformar, Powar
Transormir, Output
Transformer, Pod
Conversion Qaetllator

SWITCHES

Wafur (Antenag Imput)
Wafar (Anlmmna Grid)
Wafer (Mixer Grid)
Water [Mixer Plaje)
Waier (Oag. Plute)
wafer {Oae. Grid)
Wufer (Piiot Light)
Switch, Selogtlivity
Switch, Hesponse
Switch, SPST Toggle:
ATC, AM/CW-
and Notsd Limitar
::‘itch. Dris"ST Togglo;
ceiver
Prrt of msm
Switch, Toggls, SPDT
{CALIB-CFF]

Line Cord and Plug
Plog, Qctal; Jumpear
Backet, Tubo; Min
-Pin

Backet, Tube; Min
C«pln

Booiat, 5 Pin
Fusm, R:_\I_d,;!
Jack, Phonoor Osc. Cut,
Spoket, Tohe; Octal
Jack, Phane
Sacket, 'Tube; Min
T-Bln

Plug, § Pln
Coonertor, Coax

TUAES AND LAMBE

§CRB, RF Awmplfier
4AYE; Mixgr
BAR0/1ZATTA: 1m
Cony, Oe/Cathede

Follawsr

GBAL; 1830 XC IF
Amplifier: $nd Mixer,
50. 5 XC IF Antplifier,
and " - Meter Tuhe

081-203207
051 202208
61202267
053-200442

Q6i- 260408

0ff)- 200468
052-400474
055500313

0530-200580

CH2-300100
082.200110
083~ 200105
U52-3001068
GOR-200L0Y
Ded-200108
5a3-30t117
G- 2004673
080-2008T3

080- 00138
080-100183

040-100133

JACES, PLUGA AND S8OCKETS

08T-104000
038-100003-01

G08-200833

00A-200472
D84.-~100186
ooa- 10aan)
008~ 100844
238~ 100041
804 - 50a335
134~ 200045

a08-100780
095-1000348
010- 100038

030= 01115
0P0-D01114

AnA_ad1 ¢t
uRe=20i i

09~ 601312
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Schematle
Symbal

-7

Descriptinn

SERVICE PARTS LIST (Cont)

Rallicratters
Part Number

TUBES AND LAMPS {CON'T. ]

$BJT; Dutetior, AVC,
and Noiss Limiter
B80T, Aadie Amplitier
& BFO

ER&TY; Audio Curpot
0Ad; Vallego Kegoistor
TYICY; Rectilier
1ZATT; 2nd Conversien

0RD-901113
090900074
0RD- D008 58
090-800001
ORD-5a1111

004-5u0a34

080.200830
00200808
039-100004

KNOB AND KNOB BKIRTS ABSEMBLY

Kuab, Ptich Contral
Knaob, Yoluma or
Bensitivicy

Xngb, Selectivity
Knoh, Reaprnas
¥noh, Motch Freq,
Knol, Notch Bepth
Xnob, Band Setectar
Ksob, Poinier Reset
Kaob, Ant Trimmer
Knob, Tuoing, Logping

MIECELLANEQOUS

Hall Benring {1/0" Die )}

Bali Bearlng i, 099" Dia. }

Ball Auce

Dwwobrad  Timl Bunie Wi
randay, AR Sunew AL

Bracket, Dlifuner Mig.
Brackel, Benr Juttsnna
Trimmer

o
>

Bracket, Frool Antsnna

Trimmar

Brackst, Gear Ad).
(Second Plate Cear)
Bracket, (ear Adj.
Bracket, Gear Driva
Wig.

Brocket, Lelt Band
Chaaets Support
Bracket, Right Rand
Cha sais Suppori
Brackst, Rail Pointer
Assemhly

Brackst, Pat. Mig
Brackei, Rotl Adj,
Bracket, Roil Mig.
Braghet, "F" Meter
Adj.

Bracket, Gear (Laft
Mg, Aagembiy)
Bracket, Shlsld
{Bandawilsh)
Bracket, Stop
Bracket, Sop Arm

015-1011R%

015-101194
015-1011%¢
91 5-05i198
041130098
D1 - £50087T
018101187
f5-101208
01%-10L308
013-1901207

077100605
F17- L0L099
O17- 301020
£7- 104289

o8T- 104398
00%7.104203
087- 104304

087-103041
087-20431 5

087103011
087- 404127
Q87 404128
067-304170
087104380
087~ 304288
D57-304380
087104204
087- 303302
087- 204914

087- 1043241
067-104300

Sehematic
Symbal

Beana

Deacrlption

Holllcralters
Fart Numiter

MISCELLANEOUB {CON'T}

Brichet, Trlmmey
Gapacloor Bingle}
Bracket, Trimmer
Bushing, BFO S
Buahing, Polnter Rail
Buahing Rop

Cabinet Ansembly
Cahinst, Top

Coen Aupambly (Miin
Tuning}

Clip, Glaas Mig.
Collar, Switch Sbaft
Conndctos, Dlal Wirs
Cara, [ton IF and RF
Coro, Iron, RF On¢
Cauplor, Flexile
Couplar, Solld
Cover, Trankiormer
Cover, Ballom
Cover, Drive Assamhly
Cover, Gang Mtz
Crystal Marker, 100KC
Dial, Cahle

Matched Crystal Pair,

Consists of Ong 1800 KC
Crywml ang Ona 1700 £C

Cryotal

Eacutohenn, Froot
Panal

Foat, Typawriter
Fiywhevl

Fuse, 2 amy. Blo-Ble
Gear, Oriva {Idler}
Gear {99 Toma,

48 Pitch} Fixed
Ciear {89 Toath,

48 Piteh) Lonas
Gear (66 Toath,

43 Pitch)

Glany, Dinl Scels
{Calthrated)
Grommet, Meler
Index Plate
Inauiatar, Bakelfite;

. 156" ID, | O&" OO,
1/¢" Th,

Light Diffuser

Line Cord

Lock, Line Cord (BMale)
Lack, Line Cord
{Famais)

Muadalllon 'h"

Pad, Praks (Flywheal}
Panel, Feont

Pilot Light Asaemhly
Ddetar)

Plot Light Assembly

{Dial)

Plate, Cear (Firat}
Plite, Gear Sacond)
Plate, Gear (Talrd)
Pinte, Osar (Frexd
Gang Mtg.

Pute, Gear {Panr Ging
M

ta. ]
Plate, Poimer Adj,
Folnier

Post, Blnding (Antonna}

-24-

087~ 204320
087- 204309
77-1M 023
077200905
0T« 151340
088-40] 448
090- 101444

077-200914
078-101816
077~ 100043
078.103084
077100088
003101543
020- 100284
020- 100284
Q04- 100370
063- 201758
ORN)- 01428
(i~ 101410
H0.101913
038100094

013-30009%

007- 400864
18- 100020
071100308
u3n-100418
038~ 300238

028200014
026- 20051 5
028-200518

023. 300883
018100200
0B3-202394

500- 100723
056500954
087-30357T7
76 100053-01

07810095302
oor-1008ED
008~ §02888
88-400529

(98- 200255

074- 200258
003202382
o83-j02301
083- 302384

063-202356

053-102387
003202345
GAz~300922
088100032

Schemuiic
Bymbol

Deacripion

Hallicraftera
Pert Number

MIBCELLANEOUS (CONTY

Pam, Binding WHpraker)
Pulley, ldler

Pulley, Genr and’
Bushing Aszembly

Roll Pin {3/8 Long)
Roll PMn (T/1F Long)
Redl Pin, Tuntog wod-
Bandspread Buh

Tubber Channsl,
Ecutnlisnn

+ Rubhar Tublng

{Bpecify Length}

"B Metar

Sorew, Jet (#1032

x 21/64" Sn, Hd.)
Sorew, Oat (#5-12

x 3/18", Bristol Hd }
Scraw, Jet (#-32

2 lJ’ !II

Scraw, Set (#6-13

x 1/B" Beiatol Hd. )
Screw, Set (#5-32

x 3/18", Brimol Hd. )
Straw, Jet (#8.32

» 3/8", Brietol 4.}

Bopan: Hoa fad T8
OLTEW, JEL (Tu=ps

x 1/2 Polnier)
fcrew (#8-32

x 1/4", Hex Hd)
Smparator, Light
Diffuner

Shaft, Yarishle
Shield, Cover
Shield, Switch
Agpembly Mig,
Shietd, Light

Shisld, Tube {T Pln}
Shigld, Tube {0 Pin}
Spring, Anti-baciduah
Spring, Compression
Zpring, Dal Wire
Spring, Flywhes|
Epring, Take-up
Spring, Rwil Hold Dowm
Stop Arm Anmamhbiy
Trimpant Stud
Waaher, Finlahing
{1/4" LD x B/18" OD
x 3731 th. )

Washer, Spring Steel
{1/4" 1D x1/2°OD
£.010 Th.}

Wuaher, Flat f, 130"

058- 100078
026-100052-03

041350140
OT4-100738

07T4-100810
0L§-100755

018-100754
062300323

090-101712
003-1017T24
033- 100177
003-10317T8
003- 103184
0O3-103188
0Q3-103360
003-102647

03%-300713
074-201271
T4-2002719
074- 191270
014~ 201 209
074~ L0L27S
GA9- 200BAY

065 109053
089400951
055-100007
058~ 100855
078-100431
073 100822
(175-100670
Q75 1 50045
o78- 100611
0T8- 100818
074-201380
DOB- 150006

084- 100283

Q04100450

iDx1/2 ODx .01 Th.} 004- 101875

Wanher, Flat{ 127/
.13y I x 378" OD

x . 041" Th.}
Washer, Lock

{48 Ext. }

Waaher, Lack

(4 int, )

Window, Ensutclemn
100-KC Marker

¥l Asaembly

004- 101741
428- 003043

420- 001543
02E. 300537

QD1-902508
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J b
Receiver was published, electrical modifications were made for improved per-
The amendments to the Schematic and Serivce Parts List should be
When ordering parts,

formance.
made at this time to conform to the following changes.
refer to the list below FIRST, then refer to the parts list in the instruction

ERRATA SHEET
FOR
MODEL SX-101 MARK 2

A £+ 3
After the i

k=1 19 M b2 sl
A WLALAGL] LA CRAL LA LW A ARt A i

manual.

1. Delete Schematic Symbol C-54 from C-42.. Add C-54, 68 mmi, NPO,
2% ceramic ................ 491-054680- 22

2. Correct C-81, 89, 131 description and part number to read . 047 mid,
20%, 600V; molded paper ............... 499-034473

3. Correct C-112 description and part number to read 100 mmf, N150,
D%, CETAMIC oo vevervrnnrcnsoneneeoons 491-064101-52

4. Correct C-132 description and part number to read . 1 mfd, 20%;
600V; molded paper ....... cerenaa sy 499-034104

5.  Add R-91, a 220 ohm, 5%, 1 watt resistor, part number 451-351221.
R-91 is wired in series from the top of the secondary of L22 with
contacts 2 and 8 of SIF. (Rear).

6. Correct L-22 part number to read 051-202320.

Pack with Instruction Manual
#004-901629
Form number 004-901838-A

lstﬂ +imm avrinl fﬂr vonr QY. 01 Ma'r'k 2 Selet_’.tﬂhle Sideba-rl-d



https://www.manualsplus.com/

NOFES 850.5 KC IF AMP * ¥ RECTIFIER VOLTAGE REGULATOR S~METER TUBE RF AMP.

VOLTAGE READINGS TAKEN UNDER THE Ve ¥ viD L] ¥l
FOL LOWMG CONMDITIONS: 4B A6 5Y¥=gT QA2 GRAB BC B6
LINE-VOLTAGE 1T VOLTS, 60 CYCLES AL H6.3 VAG OV K

ANTENHA TERMINALS SHORTED, SENSITIVIFY AT
107 RECEIVE -STANDBY AT "RECEIVE, AN/GW-SSB
SWITCH AT ™ aMT| AVG AT "OW NOISE LIMITER AT
‘OFF] RESPONSE AT “LOWER SIDEBAND, AND
SELECTIVITY AT *S KC{ ANO BAND SELECTOR AT
‘160Mt

CRYSTAL CALIBRATOR

4 ¥ v
GAUE

AUDIO OUTPUT

Vo
OTHERWISE SPECIFIED. DC VOLTAGES MEASUHED €K6-6T

ALL VOLTAGES ARE UG AND POSITIVE UMLESS

WITH_ VTVM; AC VOLTAGES WITH OO0 OWMS- PER-
VOLT-METER

G2 245y

ALL V0L TAGES MEASURED BETWEEN TUBE
SOCKET TERMINALS AND CMASSIS UNLESS
OTHEWISE SPECIFIED.

VOLTAGES SMOWH FOR VIZ ARE WITH ¥ AUDIO AMP
RESPUNSE CONTROL AT "LOWER SIDEBAND’ AND BFO
tN THE "UPPER SIDEBANO" *‘TREBLE CUT}
AND “HORMAL" POSITIONS, THE VOLTAGES —_
OF THE TWO TRIDDE SEGTIONS ARE 8OV Ty
REVERSED. THE GRID VOLTVAGE WILL VARY OV K
WITH CRYSTAL ACTIVITY. &) GV H
» VOLTAGES FOR PINS 2 AWD 3 OF V& wu EIVAG H
ARE TAKEN WITH AM/CW-SSB SWITCH
AT “‘Cw-55B*
* ¥ 5 VAC MEASURED ACRDSS PINS 288 DET. AVC.ANL.
v
¥%% MEASURED N CALIBRATE POSITION GB.JT
3 HOV, % VAC H
XXX XEVOULTAGE VARIES WITH SETTING OF oy o Py
TUNING GANG ANO BAND-SWITGH. - )
30 Kpp

NM —WOT MEASUREASLE ko A
1C —INTERNAL CONNEGTION aow g2y 01
NG —HC CONNEGTION

2ND CONV,
OSCILLATOR

IST. CONV. 0SC. AND

Hy —HEATER MID -TAP CATHODE FOLLOWER

*HRE VS
£6 806 /12AUTA
K. _HOwv HoV.
TeoW, @ [E-TLa¢
G
T Gy
2 -12X 2% T
PTe 1s0x T 5 v T

EXVAG HT

VOLTAGE CHART B9 —402730
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NOTES

. Resistor values in ohms and capacitor values in

MMPF unless otherwise specified. K = 1000,

Resistors are 1/2 watt and 10% unless otherwise
specified.

Band Selector switch 51 shown in “160 M'! position
(fully counterclockwise), Switch sections are shown
as viewed [rom front of set.

switch wa in ‘5 KC'" poaition
(fully counterclockwise) Swiich sections are shown
as viewed from front of set.

Deolomiiurdder

f] =
oELET |..uru. u i

Response switch 53 shown in ‘‘Lower Sidehand'’
position, Section 33P 15 open in the “*Power Off''
position and closed in all other positions.

. See Fig, 13 for location of all switch sections,

. Values and tolerances are nominal and variations

may be found. It is recommended that the value
of any replacement correspond to the nominal value
of the part being replaced.

Chassis

Band selector switch contacts marked with * in-
dicates these contacts are internally connected to
the same numbered contacts on the other half of the
switch wafer section.

VOLTAGES

Voltage readings taken under the following conditions:

1.

a.

Line voltage—117 volts, 80 cycles AC.

Antenna terminals shorted, Sensitivity at ‘10",
Receive-Standby at *‘Recefve’’, AM/CW-88Bswitch
at “AM’ AVC at ‘‘On”’, Nolse Limiter at “Off’’,
Responge at “‘Lower Sideband'’, and Selectivity at
I‘S KCF!.

. All voltages measured between tube socket termi-

nals and chassia unless otherwise specifled. See
Fig. 12 for location of tubes,

All voltages are DC and positive unless otherwise
specified. DC voitages measured with VIVM; AC
voltages with 1000 chms-per-volt meter.

. Voltages shown for V12 are with Response control

at “Lower Sideband'’. In the ‘‘Upper Sidahand"’,
‘“Trebie Cut’, and ‘‘normal’’ positions, the volt-
ages of the two trioda sections are reversed. The
grid voltage will vary with crystal activity,

. Voltagesfor pins 2 and 3 of V8 are taken with AM/

CW-83B switch at **CW-SSB”,

Voitage varies with setting of tuning gang and band-
awitch.

AMTEMMA
ANTRNNA

WRUT
TERMMAL §

—
a L]
]
l_. |ns:‘3m
e
3
e
g e ¢ ™ I
w2 .
RRT_TRWWER "‘;' o !
eu v :.nl' P S
3730 mEam ks,
_L_______’_"""“_“"‘_"""'_r_._.__‘
I
S0 StG I
imnnno 0o q mnmo | &1" .
=g:3r-’ O] 4
: "" -] e ) !
,IJ o ,fi
' |
l
PRRRRRR ||
weilM M 2EM A0M BOM UM SMETERT
| G:M = I
UG
4 CRYSTAL CAL ! g
. | Pyl
{ /
|Dﬁ’!‘tﬂ //
AL a0 b
i)



https://www.manualsplus.com/

v o ¥
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1850 KC IF AMP |
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SENSITIVITY
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V8 n #
GEAR €38
o 50.5 K JF ANP ¥
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1 + 1 1
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] 13
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NOTES

Resistor values in chms and capacitor values in
MMF unless otherwise specified. K= 1000.

w

!
1
i
. Rasl!lm‘! are 1/2 watt and 10% unless otherwise ; -
spect

8
BEAE
505 KG IF ANP

. Band Selector switch 51 shown in *'180 M'" position
witch sects hown

as viewed from front of set.

®

Selectivity switch S2 shown in *'5 KC** position

y
as viewed from front of set.

. Response switch S3 shown in “‘Lower Sideband”
position, Section S3B is open in the “‘Power Of"
position and closed in all other positions.

See Fig. 13 for location of all switch sections,

Values and tolerances are nominal and variations
may be found. It is recommended that the value
of any replacement correspond to the nominal value
of the part being repiaced.

-

< Chassis

* Band selector switch contacts marked with * in-
dicates these contacts are internally connected o
the same numbered contacts on the other half of
swiich wafer section.

VOLTAGES

Valtage readings taken under the following conditiona:

2. Antenna terminals shorted, Seasltivity at 10",

“Recetve’’, AM/C: "

at “AM”, A’Vcak “On”", Notse Limiter at “Off"",

Responaeat ““Lower Sldsband"”, and Selectivity at
KC"™

FERT iy
Fataf B

g = :
HEE R i

3. All voltages measured between tube sockst termi- =k G

nals unlons otherwise specified. Seo [IE2ELIN

Fig. 12 for location of tubes. T
4. AlA voltages are DC and positive unless otherwise - 8

DC voitages measured with VIVM; AC
Valtages with 1000 ohma-per-volt meter.

5. Voltagss shown for ViZ are with Response cantrol
# “Lower Sideband’. In the “Uppos Sldabanc,
“Treble Cat, moal”

S vt v very eyt s

g v A7 ]
s | ”E*:“

6. Voltages for pins 2 and 3 of VA are taken with AM/
CW-SSB switch at “"CW-SSB"",

@ Voitage varies with setting of taming gang and band-
switch.



https://www.manualsplus.com/

