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Flgurs 1. Hallicrafters 3X-101 Receiver

SECTION |
GENERAL

Your new Hallierafters EX-101 Selectable Sideband
Receiver 1s precision builit to bring you the finest in
amateur radlo reception. This fiftean tube dual con~
versiou superheterodyne receiver lenes the 180, 80,
40, 20, 15and 10-11 meter amateur bands plus sevaral
of Lh. MARS frequencies on a large 10-1/2 inch slide-

wen i You'll hour many diffiealt amatpar

signals which wuuld not be readnhla on most other
recelvers. The receiver pravides for the raception
of CW, AM, and single-gstdeband signals on ail bands,

the upper or lower gtdeband being readily seiectable by
means of & front panel control. This salsctable side-
band feature not only greatly simplifiex tuning of
siegle-sidoband signals bot is also ueefal i aliminat-
ing hsterodyne Interference whan receiving AM signala,

Uallke the ordinary dunl-conversion receiver, your
8X-101 receiver employs dual conversion on all bands,
As a regult, images are praclically non- —axistent.

“Razor-gharp'’ selectivity is made possible by the uge

of an adjustabte 50.5 kc secoad IF with four high-Q,
permeabllity-tnoed circulls, Receiver selectvity ia
veriable in five steps (rom 500 cycles to 5 ke at & db
down and from 3 to 20 kc at 60 db down.

A tunsd r-! stage ansurea maximuem sensitivity and
a high glgnal-to-nolse ratio {or outstanding reception
of wesk and distant gignais. A manual geanitivity con-
troi prevents overloading by strong algnals. Ananléuna

trimmer, adjustable from the front panel, pormits
peaking of the r-f stage to compensate for loading ef-
tecis of varicen antannas. A notch filtercircuitnllows
rejection of an extremely narrow portlon of the IF
pessband. WILh the anteh filter, an interfering aignal
can eamily be "antched out'*, The pepition and the
degres of notch rajection are adjuxtable from the front
panel,

Quistanding frequency stability is achievad by the use
of ceramic trimmers and cotl forms in the lat con-
vargion cectllator, extensive lemperalure compen-
antion, voltage regulation of all osciiletors, and the
use of g crystal-cantrallad 2nd canveraion oacillator.

Tuning la accomplishad by a precision gear driva
tunihg mechaniarm to indure yxtremsly close calibration
and accuraie rasetability, Smooth llywhesi tunieg af-
fords meximum traverss spend and operating ease.
The tunable portion of the receiver is dedignad to
spresd each amateur band over most of the dial, for
easy and accorate tuning, Dial graduations ars pro-
vidad for Skconihe 180, 40, 20, and 16 meter amateur
bands. On 80 meters there is & dial graduation for
avery 10 kilocyclegs, and ou the 10-11 meter amatsur
bands there ts a dial graduationfor every 50 kilocycles,
A built-in 100-ke¢ cryatal calibrator provides marker
signals ol every 100 ke on the dal for checking calibra-
tonaccuracy, Atrimmer capacitor, accesaiblie from




the top of the chassis, permlts adjusiment of the cali-
bratieg ceclllator to exmctly 100 k¢ by comparison
with the frequency transmlitted by starion WWV on ten
megacycles. Band 7 of this recelver has a 10-mega-
cycle mark for tuning in WWYV for the purpese of aero-
beating the 1 00-ke crystal calibrator.

An automstic series noise {tmiter circuit, controlled
by a switchon the front panei, very eifectively reduces
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and ather forms of pulse type noilse.

An 5" meter 18 used when receiving AM aigaals to
indlcata the accuracy of tuning and the ralative strength
of recaived signals. The meter ig calibrated in micro-
voits, "5’ units 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 same tuning accuracy indl¢ation as when the AVC
is taroed on.

The Receivo-Standby switch on the froat panel si-
iences the receiver but [eaves the heatér and plate
power on to provide instant recaption between trans-
mi8ajon paricds. Provisloo has alan been made in the
receiver for remote receive-standby contrel, and lor
transmitter switching from the tront panel,

Audlo output coanections leclude terminals for a 3. 2-
ohm apeakesr and a 500/800 - ohmoutput for line or
speaker. A front panel Jack for headphones imalen
provided and the spesaker 1s automatically sllanced when
the beadphone plug is inserted A phoan inpitt jack at
the raar of the receiver permite attaochmant of 2 re-
cord player.

Another useful {eature of the recalver {8 theVFDaig-~
aal output provided, A connector oo the rear of the
raceiver makes avallable the first conversion oscil-
Iator output signal which may be usad fur transmitter
excitation. This slgnal is 1880-kc abova the recelvar
dial [requency, and canbe fad into & convarter with the
ndditlon of a 1680-kc signal to heterodyce it back to
the receiver dial frequency. The cutput impedance of
this circuit is 100 chma, To properly match the VIO
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output atthe rear of chassls aas RGE2 coax, terminated
with a 100 ohm resistor. The same type of pleg usad on
tha phono input jack canbe used for the VFO output Jack.

Band 7 oo the recelver is used to check and adiast
the 100 ke calibration oscillator, This is zccomplished
by tuning le the ten-megacycle WWV signal and com-
paring it with the calibration cscillator signal, In ad-
dition, band T can be used to tuns in the IF output {rom
a two or 5ix meter amatenr converter. Ths converier
IF output in tha vicinity of ten megacycles is eimply
fed jeto (he antenna circuit of the receiver. A special
mark {dot) 18 provided on the band 7 dial scale to indi-
cate the proper dizl sstting for afrequency of 10, 08 me.

A heating elemant (Dampp Chaser) has been incor-
porated in the receiver to provide optimum perform-
ancebyreducing the effeuts of moistare and humidity,

Eleotrically, the heating element 1§ wired acrogg the
AC line, Thus, it is in operatlon at all times while
the receiver is connected to a 117V AT putlet, even
when the Response Control 18 in the Power-Off post-
tion.

NOTE

IT IS IMPORTANT THAT THE RECEIVER BE
PLUGGED IN A LIVE OQUTLET AT ALL TIMES IN
ORDER TO QBT AIN 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

Dopaivar

izceiver heg been pack.

Your new Communications n pack.
#d In a vapor barrier with & dehydrating agent to elim-
inate the posaibility of molsture damage, For best
performance, do not open the dedled plantic covering

until you are ready to place the set in gperation.

The receivar iA deaignad In operate on 105 to 128
volt, 50/80 cycle AC curreut. Provision {5 also made
in the receiver for operation from an external DC power
supply or batteries in ereas where AC power ism not
available,
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SECTION i
INSTALLATION

2.|. UNPACKING

After unpacking the'receiver, examine 1t closely for
damage which mayhave occurredintransit. Should any
gsign 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 recelver may be placed in any location that will
permitfreeair 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 be located in any
convenient position although it is recommended that it
not be placed on top of the receiver for reasons of
ventilation.

2-3. ANTENNAS

The r-f input of the receiver is designed for opera-
tion from either a single~-wire antenna, or a hali-wave
doublet or other tuned antenna. The design of the in-
put eircuit 1s versatile to permit the use of transmissian
lines having an impedance up to 600 chma, Optimum
matching will be effective however, when using trans-
mission Ilne having an lmpedance In the range of
50 to 70 chms. Antennz connections are made to a
three-terminal strip at the rear of the receiver mark-
ed " Al", "A2" and "G", An ANtypeS0-239 connector
for coaxial cable installations iz also provided

A. SINGLE WIRE ANTENNA

The simplest antenna and ore which will provide
satisfactory results throughout 21l bands 1s 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 " (*, and
then run the wire about the room in any convenient
manner. W the receiver is operated in a steel con-
structed building or where receiving condltions 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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Figure 3. Single Wire Antenna

ing objects. Insomelocations, reception may be im-
proved by connecting a ground wire lordinary copper
wire) irom terminal "G" to a cold water pipe, While
the use of an cutside ground rod installed in accordance
with Insurance Underwriter's Laboratories require-
ments is adequate protection againset lightning, we
gstrongly 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 a2 50 to 70 ohm fransmission line is rec-
ommended. A typical doublet antenna installation is
shownin Fig. 4, The overalllengthin feet of a doublet
antenna 15 determlined by the following formula:

468
Fregueney in megacyeles

The doublet antenna is 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
or unbalanced transmission line. When a balanced line
such as ““twin -lead’’ or a twinted pair is used, the line
connects to terminals A1’ 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 connects 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 whieh itis cut. Therefore,
whenusing sucha doublet antenna, it may be desirable
for reception on other amateur bends to utilize the
antennaas a single wiretype. This s accomplished by
connecting the two transmission line leade together and
connecting them toterminal **Al''., The jumper link in
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Figure 4. Doublet Antenna Using
Twin-Lead Transmission Line
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Figure 3. Rear View of Recelver

this cage should be connected beiween termiaale “*A2"
and ||G' |'

In an installation where the receiver ie used in con-
junction with a transmitter, it may be advantagecus to
use the same anlenna [or recetving ag {or tranemitting.
This 16 especially true whena directive antenna 18 used
Bince the directive sffects and power galin of the trans-
mitting antenna are ibe sBame [or raceiving as for trans-
mitting. Switching ofthe antenna fram the transmitter
1o the recesver may be accompliahed with 2 double-pole,
double-throw antenna changeover relay or knife switch
connected in the antenng lends.

For {urther information regarding recelving antennas
and antennn maiching schemesa, refer to the '‘Radio
Amateur's Handbook” or the “A.R.R. L. Antenna
Bool’', bolh published by the American Radio Relay
League, West Hartford, Conn., U.5. A,

-4, POWER SOURCE

The raceiver {s designed to operate directly on 105 to
125 volt, 50-60 cycle AC current, Provision hes aiso
been made in the receiver for Operaticn {rom an external
DC power source {or pariable or emergency service in
areas where AC power 15 not avallable. Connections
to the DC source are made through the DC POWER
SOCKET st the rear of the rece{ver. (See Fig. 3.)

A, AC OPERATION

Ineert the power cord Into any convenient AC power
outlet of the groper Faung, I indoub! about your power
sgurce, contact your local power company before piug-
ging inthe recalver. The Wrong pOWET 30UPCE Can CouAe
serious damage.

IMPORTANT: The receiver will not operite from an
AC source nnless the JUMPER PLUG 18 ingerted in lhe
DC POWER SQCKET. (See Fig, 5.}

8. DC QPERATION

The receiver may be operated from an external OC
source, such as a vibrater power supply or balteries
by removing the JUMPER PLUG normally located in the
DC POWER SOCKET at the rear of the recelver and
replzcingst witha similar octal plug wired as ghown In
Flg. 8. Thisplugis available from your Hallicrafters
dealer under Part Mo, 033-10003-04, The voltage and
current requirements for DC operation are as lollows:
B supply, 280 voltsul 110ma: A" supply, 6.3 volts
al 4.4 amps.

2-5. SPEAKER

A three-lerminal strip, marked G, 3.2 and
r500°', 18 provided at the rear of the recelver for con-
necting the extsrnal speaker that is required with the
recelver. [See Fig, §.) Any permanent magnet speaker
with a 3. 2-ohm volce cail can be used by aimpiy con-
nectlng the two jeads from the speaker volce coul to the
terminals marked **3. 2" aad “*G''. If it is desired to
usg a speaker with a voice ¢oil npedsnca other than 3.2
chms, a matching tranaformer should be employed to
lasure optimum peviormance, The transformer should
be mounted on or near the speaker, and should have a
S.walt power rating, a 500-chm primary :mpedance,
and a secondary impedance to match the Impedsnce of
the apeaker voice coll. Connect the primary of the
|ranaformer to he terminais marked 500" and “G"’
and the secondary to the speaker voice coil terminais,

Tha Hallicrafters R-48 and R-48A speakera are both
designed for use with your receiver. The R-46 con-
nhacis to the terminals marked ™500" and “G%; the
R-48A connectsto the terminals marked **3, 2'" and “G",

2.6. HEADPHONES

The headphona jack, marked PHOME  ls located on
the front panel of the receiver and i wired so that the
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speaker ig automatically silenced when the headphones
arepluggedin. The headphone output impedance is not
critical, and any commercial low-impedance head-
phones ranging from 50 ohma to 5000 ohms will provide
satisfactory performance.

2-7. RECORD PLAYER CONNECTIONS

Aphono fack 18 provided at the rear of your recelver
for attaching a record player. (See Fig. 5.) Any record
player using a crystal cartridge - or a magnetic car-
tridge with suitable preamplifier - will provide satis-
factory results. For phono aperation, 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 get the RESPONSE
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control at either “*NORMAL" or “TREBLE CUT" for
the desiredtone, The remaining controls are inopera-
ativa and will have no effeet on phono operation,

2-8. RELAY AND TRANSMITTER SWITCHING

One half of the dpst RECEIVE-STANDBY switch on
the front panel connects to ping 2 and § of the DC
POWER SOCKET at the rear of the receiver, and ia
available for transmitter switching. (See Fig. 7.) This
half of the switch 18 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 receiver may be disabled from a remote location
by connecting a remote spet awitch between pins 1 and
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Figure 7. Schematic Diagram of Sensitivity and Receive-Standby Circuits
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4 of the JUMPER PLUG located in the DC POWER
SOCKET at the rear of the receiver, (See Figs, 5and"?.)
To operate the receiver with the remote switch, the
BT CEIVE.STANDBY switch on the front panel must be

Rl Ul Y =0 4 SANAAD L STWALLEL WL LAt SRR PeRRts

left at “STANDBY"'.
2.10. YFO QUTPUT

If the receiver is to be used as the source of a vio
signal for transmitter excitatlon, it i3 necessary to
understand that this output signal is 1660 kc above the
receiver diai frequency. Sinceinradioamateur oper-

ation, it 18 common practice to transmlt on or near
onvert the
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receilver vio frequency back to or near the receiver
dial frequency. Thiscanbe accomplished with the use
of a converter and stable 1650-kc oacillator. A unit
such ag thig should be located at the rear of the receiver,
aince the vfo output signal from the receiver i3 ata
high impedance and low signal level. The output at the
vio jack will be a8 low a8 one and cne-half volts rms
on the 10-11 meier band, and a long connection between
the receiver and converter will attenuate the signal to
a lower level. The 1660-ko oscillator used with the
converter described above must be stable and should
be adjustable infrequency a few kilocycles above and
below 1650 ke,

SECTION Il
FUNCTION OF OPERATING CONTROLS

3.]. SENSITIVITY CONTROL

The SENSITIVITY control varies the gain of ihe RF
amplifier, 1650-kc IF amplifier, and the 6BA6 90.5-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 bias. 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 control 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 SELECTCR
control 8 indicated directly on the control. The {irst
gix positions are the 180, 80, 40, 20, 15 and 10-11
meter amateur bands, respectively. The seventh po-
gitlon tunesinthe 10-mc WWV signal, and is indicaied
onthe 10-11 meter scale with a special marking. This
band i8 available for calibrating the 100-ke crystal
calibrator, and for use a8 a flrst IF for a six or two-
meter amateur band converter. N

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 adjustment com-
pansates 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-
gired 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

speaker terminals and PHONE jack. Clockwise ro-
tation of the control increases the signal applied to the
grid of the audio amplifisr tube, thus Increasing re-
ceiver volum e; counterclockwise rotation decreases
volume. Inscme cases whenrecelvingCW or 83B sig-
nals, it may be advantageous to advance the VOLUME
control one-half tothree-quarters clockwise, and con-
trol receiver volume with the SENSITIVITY control.

3.5, AVC SWITCH

The AVC switch, when set at ‘‘ON’’, places the AVC
cireuit in operation to maintain the outpyt level of the
receiver conetant regardiess of normai input-signal
variations, AVCvoltageis 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 circult allows the signal to pass
through the receiver unaffected, but makes the receiver
ingperative for noige amplitudes greater than those of
the eignal. Itwlll workequally well on AM or CW sig-
and iz seif -adjusting, i.e. it automatically adjusts

NG AS SO &l e s i-E: L alllbiilalltal

ltseif to the signal level.

male
nais

The nolse limiter circuit ‘‘chops’’ nolse peaks re-
celved 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
audlo output of the detector must pass through the lim-
iter diode to the grid of the audic amplifier. The lim-
iter dicde normally acts as a conductor for the audio
signal aslong an the diods plate is positive with respect
to its cathode, When a noise pezk 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 automaticaily
cut off from the audio amplifier. The point at which
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Figure 9. IF Selectivity Curves

the limiter diode bacomes non-conducting is made suf-
flcientiy high o 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 nolse limiter circuit greatiy re-
duces '‘listening fatigue’’ which ean accompany long
periode of reception.

3.7, "AM/CW.55B" SWITCH

This switch, when set at *‘CW-SSB”, applies plate
voltags to the beat frequency oscillator (BFO) to render
it aparative for the reception of CW or aingle-sideband
signale. The beat fregquency oscillator employs a
Hartley oscillator circult and is voltage regulated to
insure highly sinble operation. The **AM” posaition of
the AM/CW-SSB awitch 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 it receiving conditions.
Five degroes 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 conditione permit. The five selec-
tivity positions are indicated onthe SELECTIVITY con-
trol and indicate receiver selectivity at 6 db down, A
gixth poaition on the control, marked PHONO, disables
allthe receiver circuits except the audic system. The
output from a simple radio detector circuit connected
to the PHORO INPUT will permit the use of the audio
system for the reception of Conelrad radio signals.

-9-

The detector musat be capable of receiving 640 ke and/or
1240 ke. .

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 pasaband decreased by
turning the control to the positions marked ‘'3 KC'’,
#3 KC'', 1 KC, and **.5 KC'”. For reception of the
erowded amateur bands, it is generally advisable to
sacrifice some fidelity for greater selectivity, slnce
the added selectivity reduces both adjacent-channel
tnterference and background ncise by attenuating the
higher audio frequencies. Too much selectivity on
AM signals, however, will attenuate the high audio
frequencies to such an extent thal the signal may be-
come unintelligible as a result of excessive sideband
cutting. When receiving CW signals, the sharpest se-
lectivity position may be used without the loss of in-
talligibility experienced in AM reception,

3-9. "T" NOTCH FILTER

The notch filter circult provides 2 means of ellmin-
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 clrcuit
are fully explained below.

GENERAL
The manner in which the notch filter will affect the

1iF selectivityof the receiver is illustrated in Fig. 10,
The filter will suppress an extremely narrow band of
frequencies within the IF bandpass range of the receiver.
The effectivenssg of this notch is many times greater
than the notch of a quartz crystal filter at 400 ke to 2
me. 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-
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gree of rejection of

Extenslve fleld testing of this feature has shown that
the notch filter ig 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 phaasing notch of
guartz erystal circults, affects only a limited range of
interfering frequencies. The effectivanesas of the notch
filter is therefors somewhat dependent upon the exact
nature of the interfering signai. For example: a heter-
odyne within the IF range that is less than 900 cycles
in width and has little harmonic content is readily
notchedout, I the same interfering haterodyne is rich
in harmonica it would only be possible io completely
suppress the fundamental {requency and the remaining
harmontc content may remain almost equally obfection-
able, It logteally follows that if two interfering heter-
odynes should appear within the IF passband that are
separated in frequency by more than 500 to 500 cycies
it would be possible to notch out only one of the heter-
odynes. The interfering signal may also vary in {re-
guency beyond the range of the notch filter and thuas
reduce the effectiveness of the circuit. Under these
conditions, increasing selectivity will gsnerally elimi-
nete its heterodyne., U this haterodyne interference
varies in frequency about some mean value it may be
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Figure 10. IF Selectivity Curve with Notch

necessary 1o adjast the NOTCH DEPTH control to In-
crease the broadness of the noteh. Tt has been found,
howevar, that the notch filter is sufficientiy effective
inmany ingtances to make an otherwise useless gignal
entirely readable.

3-10, USE OF CONTROLS

Toactivate the Notch Fllter circult advance the
NOTCH DEPTH control from the ““OFF** position,

*NOTCH FREQ, '" CONTROL— This contro! tunes the
notchinthe IF passband and may be set anywhere in the
rangs of from 50 ke to 64 kc. The approximate fre-
quency s calibrated on the knob skirt. While tuning
thig control for maximum suppression 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 is changsd, the depth of the
notch will vary. The NOTCH DEPTH control ia pro-
vided to readjust the notch for maxmum 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. Thease of the NOTCH
DEPTH control is simply 2 matter of tuning it for maxi-
mum suppression each time the position of the NOTCH
FREQ. control is changsd.

3-11. PITCH CONTROL

The PITCH CONTROL operates the tuning slug in
the BFO coil to vary the frequency of beat trequency
ogeillator approximately 2 ke each side of iis center
frequency of 50 ke, The primary function of the PI'TCH
CONTROL i8 to vary the pitch of the audible beat note
when recelving CW signals. It is also used when re-
ceiving aingle-sideband signals to vary the irequency
of the reinserted carrier in the receiver.

3-12. "RESPONSE" CONTROL

The RESPONSE control performs three functions:
(1) it turns the receiver on and off, (2) it switches the
2nd conversion oscillator to operate at the required
frequency for receptionof CW, AM, and single-sideband
signals (1600 ke 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 tone control for AM reception and
phono operation,

Inthe ““POWER OF ¥’ poaition, the recelver Is com-
pletely shut down. As the control is turned clockwis
to any of the other four positione, the receiver power
is turned on.

The “LOWER SIDEBAND" and **UPPERSIDEBAND**
positions of the control are used when receiving single-
sideband signals or when it iz desired to receive one
or the other sideband of an AM signal.

The “TREBLE CUT" and “NORMAL' positions are
vaed 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-irequencies 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 “NDRMAL” position.

For CW reception, the setting of the RESPONSE con-
trol is immaterial although a slight improvement in
aignal-to-noise ratio will be obtained In the “LOWER
SIDEBAND’’ and ""UPPER SIDEB AND"’ poaitions.

To illustrate how gelectable sideband reception is
accomplished in the receiver, a numerical example
is given. Coneider anincoming signal at 7000 ke,
modulated 1 ke. Since modulation of a carrler causes
the generation of sideband frequencies numerjcally
equalto the carrisr {requency pius or minue the modu-
lation frequency, the incoming signal conaists of the
carrier at 7000 kc, a lower gideband at 6999 ke, and
an upper sideband at 7001 kc. (See Fig. 11A.)

The incoming aignal ia first heterodyned with tha out-
put of the lst conversion oscillator in the lat mixer
stags. The 1st converston oscillator operates at z
frequency higher thanthe incoming signal by an amount
equal to the first-intermediate {requency of 1650 ke,
Asaresult of the frequency conversion process, three
new lower frequenctes are produced in the output of the
1st mixer: the carrier at 1850 kc, the lower sideband
at 1651 ke, and the upper sideband at 1649 kc. (See
Fig. 11B.) These signais are amplified by the 1650 ko
IF amgl.i.fier atage and then heterodyned with the output
of the dnd conversion oseillator in the 2nd mixer stage.
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The 2nd conversion oacillator is crystal controlled and
canbe get to operate at either 1600 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 controf is
set at *LOWER SIDEBAND'', the 1600-kc signal from
the 2nd conversion ogcillator is heterodyned with the
incoming signal at the [irst-intermediaie irequency of
1850 kc to produce three new frequenciea: the carrier
at 50 ke, the lower sideband at 51 k¢, and the upper
sidebandat 49 ke, By referring to Fig. 11C, it can be
seen thal the lower aldeband falls within the IF pase-
band and the upper sideband falls outside of the paas-
band, Thus the lower sideband is accepted and the
upper sideband is rejected. When the RESPONSE con-
trol is set at *“UPPER SIDEBAND’’, the 1700 k¢ signal
from the 2nd converaion oscillator i3 heterodyned with
the incoming gignal. Inthe frequencyconversion proc-
ess, the carrier still remalns at 50 kc, but now the
upper sideband appears at 51 ke, and the lower side-
band appears at 46 ke. (See Fig. 11D.) Thua, the
apper sideband is accepted and the lower sideband ls
rejected.

Under canditions 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 poasikle to change
sidebands during the course of reception, in order to
offset changing **QRM’’ conditions due to adfacent sig-
nals disappearing and reappearing within the band.

3.13, "CALIB.-OFF" SWITCH

The CALIB. -OFF switch controls the operation of the
built-in 100-ke crystal calibrator. When the switch i
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 cryatal
controlled, pentode cscillator circult. The output of
the crystal callbrator is capacitively coupled to the
antenna input circuit. Atrimmer capacttor, adjustable
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by the CRYSTAL ADJ control on the top of the cali-
brator unit, permlts adjustment of the calibrating crys-
tal to exactly 199 ke by comparison with the 10-me sig-
nai {band 7, WWV 10 MC) transmlited by WWV. This
capacitor has been set at the factory and should nor-
mally not require pariodic readjustment unlesa extreme
callbration accuracy is required. U adjuatment is re-

3-14, RECEIVE.STANDBY SWITCH

The RECEIVE-STANDBY switch, when set at
1STANDBY'', permits disabling of the receiver during
transmission periods, at the same time malataining
the heater and plate supplies operative for lnetant use
whenreceptionis again resumed. The receiver oper-
ates normally when the RECEIVE-STANDBY switch ls

at “RECEIVE’’,

Cme section of the RECEIVE-STANDBY switch ia
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
onthe giide-rule dial 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 gev-
enth band, which uses the dial area used by the 10-11
meter hand scale, has a mark for zero-beating the
10-mc WWYV signal for purposes of checking and ad-
justing the 100-kc cryatal calibrator. All bands are
illuminated in 1hig position, This band is aiso uaeful
for use as the first IF when the receiver is used with
asixor two meter converier which has an I¥ ontput in
the vielnity of 10 megaeycles,

It should be noted that the Iarge 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




POINTER RESET control, the dial calibration is ex-
tremely accurate, This i8 especially true on the nar-
rower 160, 40, 20 and 15 meter amateur bands. On
these bands the receiver has a dial graduation every

5 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.

SECTION IV

OPERATION

4-1. AM RECEPTION

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

SENSITIVITY........10 (maximum sensitivity)
BAND SELECTOR. .Atthe desired amateur band
VOLUME ............... 0 {mintmum volume)
AVCON-OFF ...iv i i ine s ON
NOISE LIMITER-QFF ........ S OFF
AM/CW-SSB . ............... Ceeraenane . AM
SELECTIVITY......oovi it ineen 5 KC
RESPONSE.................... . POWER OFF
RECEIVE-STANDBY .............. RECEIVE
NOTCHDREPTH..............vvivern... OFF
CALIB.-OFF.......... I ¢ )
POINTER RESET ..........,..... As adjusted
ANT. TRIMMER, ................ As adjusted
PITCH CONTROL...,..........., As adjusted
NOTCHFREQ.........cov iv.un. As adjusted

2, Turnthe receiver on by rotatlng the RESPONSE
contralelockwiseand set it at either the *'NOR-
MAL" or “TREBLE CUT’’ poafiion, The tuning
dial and 3’ 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 clide rule dial iluminatad,

Rotate the VOLUME control clockwise for the
desired volume level,

J. Tune in an AM signal with the tuning contral,
tuning for maximum {ndication on the ‘S’ meter,
Adjust the ANT. TRIMMER control for maximum
indication on the ‘3"’ meter. After the signal
has been accurately tuned in, readjust the VOL -
UME control as desired,

NOTE

The *'S** meter indications will he correct only
when the AVC switch 1s set at ON, and the
SENSITIVITY control is set at 10 (maximum
sensitlvity). Setting the SENSITIVITY control
at a setting other thar '10*" will also somewhat
regtrict AVC actlon,
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control for the desired
degree of gelectivity. For AM reception, the
controlcanbe get to § KC for maximum fidslity,
The positions marked 3 KC, 2 KC, 1 KC, .5 KC
provide progressively increasing steps of se-
lectivity, Notethat as the selectivity of the re-
cejver i3 increased, the background nolse and
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interference from adjacent signals is reduced.
Too much gelectivity, however, may cause ex-
ceaslve gldeband cutting, While sideband cutting
reduces fidelity, it may be frequently preferable
tosacrifice naturalness of reproduction in favor
of communications eifectiveness, 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 necegsary to recenter
the signal tn the IF passband.

Set the RESPONSE control at seither "LOWER"
or "UPPER BIDEBAND" posltion.

U it is deslred 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 controlto a polnt where strong signais
will cause ‘'blocking’’.

. I{ severe electrical disturbances, ignition or

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

. 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.
Ta resume reception, simply return the switch
to the ““RECEIVE*’ poaition,

An undesired signal near the frequency of the
degired signal will heterodyne with it to produce
an audible beat note equal to their freguency
difference. This type of heterodyne interference
can be ellminated by using the gelectable side-
band feature of the receiver to position the un-
desired signal out of the IF pasgband. The de-
tailed procedure for eliminating heterodyne

interference ig as follows;

a. Set the AM/CW-5SB switch at “CW-$SB"', the
PITCH CONTROL to “‘0”’, and the RESPONSE
control at either “LOWER SIDEBAND* or
“UPPER SIDEBAND’!,

b. Carefully tune in the desired signal for ‘‘zero
beat’’, Then set the AM/CW-55B switch at
CAM',




¢. If the RESPONSE control has been set to the
proper sideband position, the amount of heter-
odyne interference will be ellminated or mini-
mized. If the interference is still present,
simply switch the RESPONSE control to the
opposite sideband position.

10. Analternate method of eliminating an interfering
signal is to use the noteh filter clrcuit. Simply
rotate the NOTCH DEPTH control clockwise to
“0’* and adjust the NOTCH FREQ control to
*‘nofch out’’ the Interfering signal. Readjust the
NOTCH DEPTH control as npecessary o obtain
maximum rejection of the interfering signal.

CAUTION

It is possible to eliminate the heterodyne by
notching out the degired carrier in place of the
undesiredaignalor carrler. When this occurs
an AM signal will sound like a single sideband
suppressed carrier transmission (monkey
chatter}.

11, Tn shortwave reception, it frequently happens
that transmission conditions are different for
waves of slightly different freguencies, As a
result, in the case of voice-modulated trans-
misslons, which involve sideband frequencies
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 ofdistortion can
be reduced somewhat by tuning the recetver to
accept only one of the two sidebands being trang-
mitted aa previously outlined in steps 8(a) and ().
After tuning ia completed, switch the RESPONSE
eontrol from *LOWER SIDEBAND' to ‘‘UPPER
SIDEBAND'’ and leave it in the position pro-
viding the least diatortion.

4.2, CW RECEPTION

For CW reception, the recelver may be operated with
AVC on or off, as desired, Operation of the recelver
with AVC anis highly desirahble since it not only mini-
mizes fading but also prevents blasting when tuning from
a weak to & strong signal. To operate with AVC on,
set the AVC switch at ‘ON’’, set the SENSITIVITY
control to 4 well advanced position, and regulate the
receiver volume level by means of the VOLUME con-
trol. To operate with AVC off, set the AVC awitch at
‘“‘OFF", set the volume control at a well advanced
position, and vary the receiver volume level by means
of the SENSITIVITY control, taking carenotto advance
the countrol 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 osclllator is set at a frequency slightly dif-
ferent from the second-intermediate frequency of 50.5
ke, thedifference being equal to the pitch of the audible
note desired.

For the reception of CW signals, setthe AM/CW-S5B
switch at “CW-33B"', setthe SELECTIVITY control at
one of the sharper selectivity positions (2 ke, 1 ke, or

.5 ke), set the RESPONSE contraol at ¢ UPPER SIDE-
BAND", and set the PITCH CONTROL at any setting
from *‘2' to *4’’ an 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 bands on this receiver, CW signais
are easlly tuned when the SELECTIVITY con-
trol is set at ', b KC"’,

The beat oscillator may be set on either the high- or
low-frequency glde of zero beat, (The oscillator oper-
ates on the low side when the PITCH CONTROL is get
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 receiver tuning elightly to
properly position the signal in the IF passband. Alter-
nately adjust the PITCH CONTROL and the receiver
tunlng for a maximum audible signal, Withthe receiver
tn the sharpest selectivity position, CW signals will
drop in and out 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 iz desired.

NOTE

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

The getting of the SELECTIVITY control for CW re-
ception ig generally best determined by recelving con-
ditions. Notethat as the selectivity of the receiver la
increased (SELECTIVITY control varies from the *5
KC* to the ",9 KC’’ position), the background noise
and adjacent-channe) interference is conalderably re-
duced and tuning is sharper, For CW reception, the
sharpest selectivity position may be used without the
loss of intelligibillty experienced in AM reception.

The zutomatic noise 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
¢ircuit 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.

43. SINGLE SIDEBAND RECEPTION

Single-gldeband aignals are transmittad with little or
no carrier, and it ig necegsary to reinsert the carrier
in the recelver before proper reception ia obtzined. In
the 5X-101 recelver, thisisaccomplishedinthe 50.5 ke
IF system by injecting the beat ogscillator signal at the
input of the second-detector. A single-sideband signal
(S6B) canbe identified by its unintelligibility, or monkey
chatter, and by severe variation in the ''§'* meter

indication eorresponding to the speech modulation.

For the reception of single-aideband signals, set the
PITCH control at *‘O**, AVC switch at ““ON'’, AM/CW-
S8B switch at “CW-88B'/, and SELECTIVITY control
at either *I KC*’ or ‘2 KC’’, depending upon adjacent
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channe] interference and nolse. Set the SENSITIVITY
controlat a well advanced position clockwise and vary
the receiver volume 1ével 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 “UPPER SIDEBAND’,
The single-sideband sipgnal 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 RESPONSE control be initlally set at ““LOWER

b E BRI S e -Riinballl angmigsio

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 fncorrect tuning of a single-
sideband signal, the speech will sound high- or low-
pitched or very distorted but no trouble should be en-

countered in tuning once a little experience has been
aainad

gained,
" The ‘1 KC™ position of the SELECTIVITY control
permits reception of mndulation frequencies up to about
1000 cycles. For reception of modulating freguencies
higher than 1000 cycles, get the SELECTIVITY control
to the positions 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 recelver selectivity is varied.
"The notch filter 15 especially useful durlng reception of
single-sideband signals. Anundesired AM or CW sig-
nal ¢lose infrequency to the desired gignal will heter-
odyne with the beat osecillator to produce an audible
beat. Theundesired signal may be *“notched out’ with
the notch fliter, just as in AM or CW reception.

44, USE OF CRYSTAL CALIBRATOR

The buili-in 100-ke crystal calibrator permits ac-
curate checking of dial calibration on every band by a
comparison of the dial calibrations with the marker
aignals which appear at every multiple of 100 ke on
the dtal,

A. CALIBRATION OF THE DIAL

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

2. Set the AM/CW-SSB switch at “‘CW-88B"’, the
PITCH control at ““O’', and the CALIB, -OFF
gwitch at “*CALIB.””.

3. Very carefully adjuat the tuning control for the
exact 100-kc frequency mark as indicated by
t'zero beat’’. 1If the vertical polnter on the dial
does not fall exactly on this 190-ke 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. Theprocedureoutlined in steps 1through 3 above
provides average calibration accuracy over the
entire frequency range of the band in use. For
precise calibration accuracy over a particular
section of the amateur band, the procedure is
identical except that the dial is set at a multiple
of 100 ke nearest the desired frequency or range
of frequencies, instead of at the high end of the

as in step 1.

45, USE OF "S" METER

The ‘‘S'” meter provides a visual means of deter-
mining whether or not the receiver is properly tuned,
as well as an indication of the relative signal atrength.
The “S’* meter circuit congists of a DC milliammeter
connected in the cathode clrcuit of the “'S’' meter tube
(V-15), thegrld of which ia controlled by AVC voltage.
Since the cathode current of thig tube varies with the
strength of the incoming signal, the meter will indicate
relative signal strength, The ‘'S’ meter ig calibratad
In microvolts, and alge in *‘5*’ units from I to 9, and
in decibels ahove $-9 to +80 db. The indications on
the ‘8" meter will be correct only when the SENSI-
TIVITY control ia set at '*10"* (maximum sensitivity),
and the AVC switch ia set at “ON'',

NOTE

The *“8°’ meter willalso indicate reiative signal
strength whenthe AVCswitchis at OF F, and/or
when the SENSITIVITY control is not fully
clockwise. -

The limitations of the microvolt scale gshould be fully
underatood before any assumption as to the indicated
signal voltages is accepted. The meter indicates ap-
proximate microvolts of signal strength as developed
at the anienna input terminals when terminated in a
vwi-Tl ohm load, at 14,3 me. This approximation will
have a variation on a new receiver and, obviously, as
the tubes age the variations may be greater, The indi-
cated microvolt readings at other fregquencies will vary
approximately from thatat 14, 3 me, Also, alt readings
S0microvolts or less will be more eccurate and corre-
late more closely than those higher,

Variations in the microvolt indications between re-
ceivers is not indicative of the overall sensitivity but
i3 caused by normal tolerances in vacuum tube con-
ductances which are reflocted as variations in the AVC/
‘5’ Meter curve. Thus, two receivers with ldentieal
senaitivitles could, under the same signal conditions
indicate signal levels of 5 microvolts and 25 microvolts
and yet each be a perfect recelver.

46, BFO FREQUENCY CHECK

The beat frequency oscillator (BFO) has been care-
fully adjusted at the factory so that its frequency is
30. 0 kc whenthe PITCH CONTROL knobis set at *0O’,
Read justment of the BFO will normally not be required
unless the 63CT BFO tube (I/2 of V-8) or components
in the BFO circult have been replaced. A alight re-
adjustment sometlmes may be necessary occasionally




asaresultof normal aging of the BFO tube. A simple
check can be made todetermine if adjustment 1s neces-
sary as follows:

With the AM/CW-SSB switch at “CW-8SB’’, SE-
LECTIVITY controt at “*5 KC*', RESPONSE con-
trol at *“UPPER SIDEBAND'’, and PITCH CONTROL
at ‘*Q’', very carefully tune in an AM signal for
fzerc beat'’. (See Note A below.) Leaving the re-
ceiver tuning unchanged, switch the RESPONSE
controi to the "LOWER SIDEBAND'’ position. U
the beat oscillator {requency 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,
a beat note will be heard when switching from the
‘“UPPER SIDEBAND’' to the ““LOWER SIDEBAND"’
position. Adjustment of the beat frequency oscil -
lator ig necessary only if the frequency of the audible
beat note exceeds 200 cycles,

NOTE A

In instances where the beat osclllator {s con-
8lderably off frequency, it may not be possible
to obtain a ‘‘zerc beat’ when tuniug in the sig-
nal. Inthis case, it will be necessary to first
“roughly’’ set the beat oscillator to operate at
approximately 50 kc as follows: With the AM/
CW-SSB switeh at “CW-88B”, SELECTIVITY
control at **.§ 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
BF O slug for minimum noise on the nolse sig-
nalg. Then set the SELECTIVITY control at
“3 KC” and make the BFO frequency check as
outlined in the preceding paragraph.

If the BFO {requency check indicates adjustment is
necessary, proceed as fallows:

Remove the PITCH CONTROL knob and turn the
BFO slug a few degreesto 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 18 an
indication that the glug ig being turned in the wrong
direction. Continue varying the setting of the slug
In small steps and repeating the BFO frequency
check untll '*zaro beat'” la obtalned in hoth the
*“UPPER SIDEBAND!’ and ''LOWER SIDEBAND”
positions. After the correct slug settlng is deter-
mined, replace the PITCH CONTROL knob with <0y
in the top center position, being careful not to dis-
turb the slug setting.

47, NOTCH FREQUENCY CHECK

Readjustment of the notch filter circuit i3 nor nor-
mally necessary unless the components in the noteh

fllter circuitarereplaced. To check the circuit, pro-
ceed as {ollows:

Check the BFO frequency as instructed in Section
4-6. Set the PITCH CONTROL at 0, AVC to
‘ON"’ and the SELECTIVITY control at 3 KC'.
Tune In an unmodulated carrier, from a statjon,
amateur transmitier VFO, or a signal generator,
for a '*zero beat’’, Place the AM/CW-55B switch

inthe ““AM”* position to de-energize the BFO. Ro-
tate the NOTCH DEPTH control to **0O’', Tune the
NOTCH FREQ. for a minimum reading on the ‘3’
meter. The NOTCH FREQ. dial should be set at

“50 KC'',

Ii the notch frequency check indicates that an adjuat-
ment is necessary, praceed as follows:

Loogenthe NOTCH FREQ, knoband reset it to indj-
cate #50 XC'’. Rotatethe control to approximately
“31 KC'"'. Tune across an unmodulated carrier
while obaerving the *‘S8’* meter. (Use an approxi-
mate 5-9gignal.) Themeter will indicate two peaks.
Readjust the NOTCH FREQ. controlas necessary to
approximately equalize the peaks, Then tune the
receiver for a minlmum reading on the *‘$’' meter
between the two pealts, Adjust the NOTCH ADJ.
control R75, located on top of the §X-101 receiver
chasgig, for 4 minimum reading on the ‘8" meter,
Refer to Fig, 12 for the Jocation of RT3,

4.8. CRYSTAL CALIBRATOR CHECK

The CRYSTAL ADJ. control on the calibrator chas-
Slsoperatesatrimmer capacitor connected across the
100-kc callbrating crystal. This trimmer capacltor
permlts allght adjustment of the calibrating crystal o
exactly 100 ke by comparison with the 10-mc signal
trangmitted by station WWV. This is done by settiug
the BAND SELECTORto WWV 10 MC’’ and tuning the
receiver to the WWV 10 MC mark on the top scale of
the slide rule dlal, This capacitor has been set at the
factory and should not requlre periodic readjustment
unlesg extreme calibration accuracy [s desired. If
adjustment is required, proceed as outlinad below.

Set the RESPONSE switch to “NOR'*, the CALIB. -
OFF aswitch at ““OFF’*, and all other front panel con-
trolsas for normal AM reception. Tune in the 10-mec

WYV signal and walt for the period during which the

signal from WWYV is unmodulated. Then switch on the
crystal calibrator by setting the CALIB. -OFF switch
at CALIB. and adjust its frequency, by means of the
CRYSTAL ADJ. coatrol (C105), until the crystal cal-
lbrator signal ‘‘zerc beats’' with the mignal 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 aperation or
servicing of your 8X-101 receiver, contact your Halli-
crafters dealer, The Hallicrafters Company maintainsg
an extenaive system of Authorized Service Centers
where any required service will be performed promptly
and efficlently at anominalcharge, All Hallicrafters Au-
thorized Service Centers display the sign shown below.

hallhcraﬁéfs
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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
will not accept the respongibility for unauthorized
shipments,

The Hallicrafters Company reserves the privilege

of making revisions in current produection of equipment
and agsumes no obligation to incorporate these re-
visions in earlier models.

SECTION V
ALIGNMENT

This receiver has been carefully aligned at the factory
by specially trained and expertenced peraonnel using
precision equipment. Alignmentof the receiver should
not be attem pted until all other possible causes of faulty
aperation have been investigated. Allgnment should
not be required unless the receiver has been tampered
with or component parts have been replaced in the RF
or IF stages. Allgnment should be made only by persons
familiar with communications recelvers and expe-
rienced in their alignment. Refer to Figs. 12 and 13
for location of all alignment adjustmenta,

B-1. EQUIPMENT REQUIRED
1. Bignal generator covering 50 ke to 30 me,

2, Vacuum tube volimeter (VIVM) or other high
impedance DC volimeter,

3. Output meter (or AC scale of VTVM}, Connect

minals. If a VTVM s used, connect it ta ter-
minals **500°*' and '“G’’ and terminate the output
with a 500-chm resistive dummy load.

52, INITIAL CONTROL SETTINGS

BAND SELECTOR.........., As indicated inchart
SENSITIVITY and VOLUME ,,.,..... 10 (maximum)

AVC and NOISE LIMITER , ., ...vavvveuvras. . Off
AM/ OW-88B. .ttt et et ireinvennerraranas AM
SELECTIVITY.....++vs:.... A8 indicated in chart
RESPONSE.......vvv.0v... .., LOWER SIDEBAND
RECEIVE-STANDBY .......ccivivnn.. RECEIVE
TURENE . v v v vvvnsnnssvaaresnaa. Gang half meshed
NOTCHDEPTH ......corvvrvnsnersnascnseses OFF
ANT. TRIMMER ..........cciviivennss Mid point
POINTER RESET .....vcvenveavvarsna.. Midpoint
CALIB., = OFF. . it tininnnrinnnnsnrsnnnnse OFF
PITCH CONTROL ., cvivnverienncerinennnnnsea 0
NOTCHFREQ .......c0o0unnn As indicated in chart

output meter to appropriate apeaker cutput ter-

3-3. ALIGNMENT PROCEDURE

Signal Signal Band .
Step Generator Generator | Selector Output Selectivity Remarks
Connections Frequency | Seiting Connections Setting
50.5 KC IF ALIGNMENT
1 High side directly| 50.8 KC 160 M | VTVMDC probe to .9 KC |Remove 1st conv. oscillator
to aligument point | (unmed. ) alignment point tube V3 {rom its socket to pre-
“A” (terminal I “B* (junction of vent signal interference. Ad-
of T2). See Fig. R48, R48, and just top slug of T3, T4, TS
13. Low mide to C81}. See Fig.13, and T6 (50.5 KC IF's) for
chassis. maximum indication, main-
taining approx. 1 volt reading
on YTVM.
ALIGNMENT OF 1600 KC 2nd CONV, OSC. & 1850 KC I¥'S

2 | High side directly | 1650 KC 180 M | Quiput meter ac- 5 KC | Replace V3 removed in step 1.
toalignment point | (mod) ross appropriate Tune generator slowly thru
tC* (pin70f V2). gpeaker termi - 1850 KCto determine IF pass-
Low side to nals. (VTVM to band. Then set generator to
chassis. alignment point center of passhand, using
H“B* If it is de- sufficlent generator ouiput to
aired to monitor obtsin approx. 1/2 watt re-
detector valtage. } ceiver output. If no output is
obtained, the 1600 KC crystal
oscillator may not be o3cillating and it will be necessary to turn up the generator output and adjust the 1600 KC
crystal activity adjustment (top slug of T9) until output is obtained. Adjust for maximum output by adjusting the
signal generator frequency, erystal activity (top slug of T9) and the 1850 KC IF's {top and bottom slugs of T1 and
T2). Notethatthe signal suddenly disappears when the crystal activity slug is turned into the coil and gradually

-16-




Stgnal Signal Band
Step Generator Generator | Selector
Connections Frequency Setting

Selectivity
Setting

ALIGNMENT OF 1600 KC 2nd CONV, 08C, & 1850 KC IF'S (cont)

draps in level when the slug 18 backed out of the ¢oil. Set
gentle slope side of maximum response.
passband as possible and adjust the top and bottom slugs of T1
shape of the response.

set the generator frequency near the center of the

half output on the

passband and observe the

the crystal activity adjustment {top of slug of 'T9} for
Then set the generator as near the center of the IF
and T2 for maximum response. Tune through the
If it is symmetrical, the adfustment is completed; if not, re-
passband and repeak T1 and T2,

AT ¥ramre awm -

ALIGNMENT O

F 1700 KC 2nd CONV. 0SC.

3 High side directly
toalignment point
“C (pin T of V32).

Low sjide to

chassis,

1850 KC
(mod)

160 M

the 1700 KC crystaloscillator may not be oscillating and it wil]
adjust the 1700 KC crystal activity adjustment {(bottom of slug
mum output by adjusting the signal generator frequency and
the crystal activity slug
Set the crystal activity adjustment (bottem slug of T'9) for half

the signal suddenly disappears when
when the slug is backed out of the coil.
the gentle glope side of maximum response,

3 KC [Set RESPONSE control at
“UPPER SIDEBAND”. Tune
generator slowly thru 1650 KC
to determine IF passband.
Then set generator to center
of passband, using sufficient
generator ocutput to obtain
approx, 1/2 watt recejvero
put, If no output is obtained,
be necessary to turn up the generator output and
of T9) until output is obtained. Adjust for max-
the crystal activity (bottom of slug T9), Note that
is turned into the coll and gradually dropa in level
output on

IOutput meter ac-
TO88 appropriate
speaker termi-
nals. (VTVM to
alipgnment paint
“B if it 18 de-
sired to monitor
detector voltage.)

“lﬁtt

IF SENSITIVITY CHECK

ol

Witl-. b

of

micravelts, This assumes the crystsl
2 and 3 above,

o W€ generator modulated 30% at 400 ¢
the 1st mixer tube V2, the IF Input required for 1/2 watt receiver

yeles and connected thru a .05 mfd capacitor to the grid (pin 1}

output should he approximately 20

activity is set for half of maximum response as outlined in steps

RF ALIGNMENT

® Before proceeding with the RF alignment, check
proper indexing. The dial
the low frequency end of the
vangs when the tuning gang is fully closed,

the tuning dial for
should index with

Tmae A e

¢ Connectthe output meter across the appropriate
Speaker terminals, {(Connect the VIVM to
alignment point “B* if it ig desired to monitor
the detector voltage.) Maintain a 1/2 watt
receiver output,

* Use an amplitude modulated {30%) signal.
® Connect highside of generator thru50 to T0-ahkm
¢ Set SENSITIVITY and VOLUME at *<10"", AVC carbon reslstor to antenna terminal *cAI",
and NOISE LIMITER at “OFF", SELECTIVITY Connect jumper between “A2” and “G',
at "2 KC'’, RESPONSE at “LOWER S[DEBAND”,
and RECEIVE-STANDBY at “RECEIVE’", e Theoseillator 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) 2,0 MC C47 (osc trimmer)
C39 (mixer trimmer)
C41 (ANT. TRIMMER at mid point)
160 M (Band 1) 1.8 MC L20 (osc. slug)
L8 (mixer siug)
L1 ({ant slug)
6 80 M (Band 2) 4.0 MC C43 (csc trimmer)
C38 (mixer trimmer)
C4l (ANT, TRIMMER at mid point)
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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)
LY (mixer slug)
L2 (ant slug)
7 40 M (Band 3) 7.3 MC C53 (osc trimmer}
L10 (mixer alug}
C41 (ANT. TRIMMER at mid point}
40 M (Band 3) 7.0 MC L22 (osc s5lug)
C67 (mixer pad)
L3 (ant slug)
8 20 M (Band 4) 144 MC C55 (osc trimmer)
L11 (mixer slug)
C41 (ANT. TRIMMER at mid potnt)
20 M (Band 4) 140 MC L22 (osc slug)
C88 (mixer pad)
L4 (ant slug)
] 10-11 M (Band 6) 29,7 MC C§0 (osc trimmer)
L12 (mixer slug)
C41 (ANT. TRIMMER at mid point)
10-11 M (Band 8) 21.0 MC L256 (osc slug)
C70 (mixer pad)
L5 f{ant slug)
10 15 M (Band §) 21.5 MC C58 (osc trimmer)
C10 (mixer trimmer)
C41 (ANT, TRIMMER at mid point)
15 M (Band 5) 21.0 MC L24 (osc slug)
C69 (mixer pad)
C2 (ant pad)
11 10 MC WWYV (Band 7} 10.0 MC C43 (osc trimmer)
C1l (mixer trimmer)
C4 (ant trimmer)

BFO ADJUSTMENT
Refer to Section 4-8,

NOTCH FILTER ADJUSTMENT
Refer to Sectlon 4-7,

*:3** METER CALIBRATION

See Section 6«35,

# Make both the mechanicaland the electrical®‘8"’
meter zera adjustments.

e Connect the signal generator as for RF ALIGN-
MENT above. Use a 4.3 me, 50 uv, modulated
signal.

[ ]

et

th
the 20 M band andaccura

¢ recaiver controls for AM rec
¥ -3

ep
e

tion on
gignal.

det SENSITIVITY to ‘10" (maximum), AVC to

“ON* and SELECTIVITY to ™2EC” .,

® Adjust RBS for 89 reading on "¥' Mater.
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SECTION VI
SERVICE DATA

-1, TECHN|CAL SPECIFICATIONS

TUBES 13 plus voltage regulator and rectifier
SPEAKER OUTPUT........c0n0urn 3.2 and 500 chms
HE ADPHONE OUTPUT ...500 chms (See Section 2-8)

POWER CONSUMPTION ............0000 115 watta
RECEPTION. .... farecacatannans AM, CW, and SSB
INTERMEDIATE FREQUENCIES, ........... {Double

Conversion); 50,5 KC and 1850 KC
DIME NSIONS (overall) 20" wide, 10-1/2" high,

ANTEMNNAINPUT ... venvinannnaannrns 50-T0 chmsa 16" deep
PHONOINPUT, .. ovnceeensnanrnnn- High impedance SHIPPING WEIGHT............ approximately 74 1b.
*POWER SOURCE........ 105-125 volta, 50/80 cycles NET WEIGHT................. approximately 70 lb,
NOMINAL FREQUENCY COVERAGE
Band Amateur Calibrated Frequency
No. Band Range Between
Dial Graduations

1 1680 meters 1.6 - 2.0me 5 ke

2 80 meters 3.5 - 4.0mc 10 ke

3 40 msters 7.0 - T.3me 5 ke

4 20 meters 14.0 - l4. 4 me 5 ke

5 15 meters 21,0 - 21, 6me Ske

8 10-11 meters 27.0 - 29.7 mc 50 ke

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

* See Section 2-4 for DC Operation

6 2 50.5 KCLF SYSTEM

Fig, 14 shows the type uf coupiing used in the 50. 5
ke IF asystem, Notethat inductive coupling 18 avolded
by careful shielding of the IF coils and signal transfer
occurs only through capacitance and resistance. By
increasing the value of "C"and decreasing "R', the
selectivity is made sharper while by decreasing nm
and increszsing "R", the selectivity 1s made broader,
The proper values of "C" and "R'' 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.

8-3. CHASSIS REMOVAL

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

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

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

=20~

§=5. "5’ METER ADJUSTMENTS

The mechanical adjustment of the 'S meter i8 accessi-
bie at the rear of the meter. The mschanical adjusi-
ment has been aceurately sst at the factory and will
normally not require any further adjustment. Adjuet-
ment can be made, if 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 is made by carefully turn-
ing the S’ METER ADJ control R86 on the top of the
receiver chnssis (Flg, 12), eotil the pointer is in line
with the left-hand index mark. The elaectrical adjusi-
ment should be made with the receiver on, antenna
terminals shorted, SENSITIVITY at 107, AM/CW-
$SB switch at "AM", AVC switch at "ON', and RE-
CEIVE-STANDBY switchat ""RECEIVE". The settings
of the remalning controls do not affect the "S" meter
reading.

6-6, DIAL CABLE RESTRINGING

Remove the chassia from 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 switches
and the phone jack.

1,
2
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9202378

Figure 14. Equivalent Schematic Diagram of 50.5 XC IF System

» Remove the dial panel assembly by removing two
screws, nuts andlockwashers ateach aslde of the
chagsis, Carefully 1ift the dial panel assembly
upward and lay it on the chaseis; take care not
to damage the gears or IF cans and slugs.

. Turn the tuning shaft fully counterclockwise Bo
that the tuning gang capacitor is fully meshed.

. Restring the dial cord aa follows (Fig 15):

%, Attach the end of the cord to the tab {1} and
pull the cord down andaround the wheel, Pro-
ceed clockwise arcund the wheel (2 and 3)

down behind wheel A (4).

b. Continue up over wheel B (6} up to wheel C
(T} Proceed across pointer rail to wheel D
(8).

¢. Continue around wheel D to the left and over
wheel E (8). Proceed down bshind wheel F
(10).

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

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

1.

11,

12,

Set the pointer on the pointer rail and engage
the dial cord. Do not crimp the taba on the
¢+ thia +1

pointer at thiz #ime.

- Temporarily set the dial pane] assembly in place

to line up the pointer. The tuning shaft should
be fully counterclockwlse and the tuning gang
capacitor fully meshed.

- Line upthe pointer on the left-hand low { requency

marks on the dijai,

Remove the dial panel assembly and ¢rimp the
tabg on the pointer. Place a drop of cement on
the pointer tabs and dial cord to permanently
secure the pointer and dial cord.

Rotate the tuning shaft from the low end to the
highend, and backtothe lowend. Dothlg geveral
times, Check for backlash or jerky motion of
the pointer, If this occurs, it may be necessary
to shorten and tighten the dial cord, straighten

P

the polnter, or botn.

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

®

——D

POINTER RAIL

928275

Figure 15. Dial Cord Stringing Diagram
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Schematic
Gymibx|

C-3

C-5, 84,
14,121,
123

-5, 14,
17, 22, 4,
25, 25, 128,
120,128
C-1, 14,
s

C-8, 33,
37,40,
101, 118
C-9

o-10, 11,
38

c-i2, 115
£-13, 90,

C-18

€14, 30,
23,108,
101

C-27,129
C-24, 20,
§

,
©-30, 38,
108, 180
©-31, 08,
102
(Y]

C-39, 43
o-41
Cod, M4
-4
C-4}
C-48
C-47, 49,
52, 44, BA,
&g

C-48
C-30
C-51, 52
C-B7, 50
c1
C-62, 53,
1

C-88%
c-a
C-68, 99,
wn

£.73, 82
C74, 83
€13, 64,
o

C.18
C-18, 749,
g

€-81, B0,
13

874,

B O

Descripiion
CAPACITORS

Tuning

3-80 mmf and 100-450
mmf, dusl trimmar;
mlea compression

20 mmf, 10%, NSO
Earmale

¥ mmf, 10% NTEQ
cersmlc

. U2 mid «80-20%,
SO0V cer. dimg,

. 005 mfd +80-20%,
SO00V; cer. diac.

. D47 mid, 600V,
molded paper

1500 meaf, 10%,
S00V; mica

550, 108-350, 530
mmi, trigle unit
campression; miga
. W5 mid; ceramic
diae,

. 031 mid, SO0V;
malded paper

15 mef, 10%, WTS0;
cernmic

. 01 mid +80- 20%,
smv- ear, dixe,

10%; BMov;
5% mica

140 mmf,
oayamic
0 mmi,

.1 mmi, 10%, 500V;
caramic
1o, sonv;

410 mmf,
mtch

.52 mrd, 205, 200V
mnlded Paper

4-890 mef, mies,

51 mmi, NPO, 5%;
erumnle

llummf % bOOV;

1u mm:, NyTO, §9;

caramic

100 mmf, N13G, 2%;
cArmale

4. B-35 mm{, ceramic

82 mmf, NP, 2%;
seramic

10 memf, W330, 0%
ceramic

100 somf, 2%, soav;
mirg

100 mme, Neg, 2%

ceremic

B2 mmf, N33O, 2

DATRmMLE

150 mmf, N8O, 5%
Jea

m
15 mmf, 106, NPt
chrumic
3-10 met, mica,
compressios itsniatad
530 mmf, each sectjon
mica; compresalon
Ingulated
4700 mmf, 10%; BOOV;
mclded paper

.01 eafd, {0%, BOOV,
moldad nnp

. 022 mid. 10%, 409y,
molded pager

. 00 mfd, 20%: S00V:
deramlc

220 mimd, feramic

. 04T mfd, 0%, 200V;
woldad gaper
05-40-30 mfd, 450V,
150V, 400V
alacuralytie

Haulllerafters
Part Number

8- 400387

Od44-300470
49L- 10820005
491-108310-85

D4T-100242

41-100108

A95-004473

470-213182

044-100480
47-200%323
488-034323
491- 10815056
Mi-laozad
461-028101 .94
4837~ 182301
47-200409- 04
H-2134m
ARP- 014224
44 250aTT
(8- 200313
401-145540.22
482-18111%
481~ 4051 60-83

491-084101-52
G4~ 200478

401-054220-22
4| -0051 00
442-185131
401-004101.42
491-054620-1
491-182151
491-008150. 22

G4 4-200470

Ugd= 100473
499-031472
448091107
$58-001392
047- 100603
4719-028221
499014473

045-200113

Sehematic
CAPACTIONS (CHGN'T)
Ce9y 300 mmf, 10%, 500¥;
mica
C-M 830 mms, 5%, BooV:
mica
C-%5 L0 amf, N4700; car.
C-57,08, 001 mid, 20, 000V,
111 molded paper
€-100 10 mid, 50V;
slampalytic
€109, T3 mmd, 5% 50OV
104 mdca
Ca08 8=50 mml, irummar,
NTS0
Catit 82 mmf, 10%, S00Y;
mica
c.110 .01 mfd, #6%, S0V
moided papor
C-112 81 emenf, N4T0, 1%;
caramic
c-11% 10 wm!, NSO, 2%;
cérmm|c
c-111 41 mmf, 1%; cermmio
C-118 23 mumt, N150, 2%
ceramic
-l £ mmi, W7, 10%;
CEramnic
C-124 B meu, NPOQ, 2%;
cermmie
c-133 -1 mfd 30%; 200¥;
molded papar
*RESIETCRB
R4, 5 27, 1 megohm
31, 48,11
R-1, 41, 180 ohmn
1]
R-3,8,13 16K chom, 2 watt
-4 X BR olunn, | want
R-5, 72 [3K ohms
Ra7 330 ochmx
R-4, 10 47K ohma, 1 wart
B-11,30 3, 2% ohme
R-13,10 100K ohms
30,21, 29,
23.70
R-12 14 ohmas
R-314.20 100 ohme
R-18 3. 3K ohms, 1 watt
R-24, 8 22K ghpa
R-35,70 1 3K chine
R-39, M 130K ghms
B=29 J6K ohme, | wagt
R-51 8. 2K ohmu, 1 watt
R=34 0K ohme, | wett
R-37T K ohme, 10 watt, ww
R-3@ 820 ohune
H-38 470 chma
R-40,87 470K ohms
8-42. 57 240 chame
R-d3, B8 100 ghms
R=46 4T ohms, 1 watt
R-47 0K ohme, BF, 2W
R-40 420K phmw
R-3I, 83 8. 8 ghms
R-53 ATUK ohma
R-54, 85, 47X ochms
5@
R-30 10K ohms, Varishle
Sent Livity
Rr-80 330K ohme
R.8L 10K ohma
R-82 SO00K cluns, Variable
Valoae
R-83, 80, 240K chms
0
R-84 15 megohma '
H-88 390 ohma, 1 wait
R-8% 380 ghma, 1 walt
B-13 19X ohma, § watt
R-Td 1K shm
R-T§ 15K ghme, Vactabie
Natch Adj
R-76 5K ghme, Varishle
wfswiteh Notch Depth
R-T1 180K cluna
R-Td L 7K ghms
RaB82 150 ohme
R-83 $0K ohama
R-#4 10 ohmx
R-38 300 ohima, Varlable
"8 meter ad.
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SERVICE PARTS LIST

Halilcradtara
Part Nomber

AT0-223301

V715042100
498.034102

444-034102

4T0-713820
480- 034103
481 -024330-83

491-084311-62
A9 - 0244704 22

4081-084800-52
40102882004
491-054580. 22
ARE-EH 4104

4580- 202105
451-282181

481-9g21 83
461 -362187
431-383123
481-263331
481-382472
AN1- 162337
451 293104

4510521 40
451-3482100
451-352992
400-293323
451-202022
431-952124
4313082393
401352833
+91-350103
453- 002302
401- 343891
451-253471
451-2624H4
451-252321
451263304
451-352470
451-851103
451-362024
4E1. 252500
AST-262274
481-252479

025-301100
451-252334
451-282103

025200534
AB1-282324

491-252158
451-342301
461-35358L
461-152323
101-302108

025-20133]1

025-101480
451-20245¢
401-252473
451257151
43]1-287603
461- 242100

025200714

Schomatis
Symbal

R-28
r-g8

Dedcription

"RESTSTCORE (COP™T)

2 m
Haater, Bwntl iy

Halllcrnfters
Part Numzor

028291082
021200257

A
~All realmtors ars 10%, 1/2W, carbon Lype uniesa
atharwiss speciilnd

L1
L-2
L3
[t

L5
L-r

L-8
L-9

¥
:!I
&

PL-1
bL-2

801, 4
80-
0.3

V-1
V-2
V.3

V4,88
13

CoLLs
Cotl, AnL (Band 1}

Coll, Ast. {(Band §)

Col, Ant. (Bang )

Coll, Ant. Band 4)

Coil, Ant, {Pange 5. 4,

L

Choke, R¥; MO un;

10 ohme DC

Cali, Mixer {Band 1)

Coll, Mixes Bund 2)

Coll, Mixer {Band 3)

Coll, Mixer (Sand 4]

Cau Mixer (Pands §,
61

I'.'h,uke, Filtar; §H;

84 ma; 119 ohmas DC

Coil, BFD

Chake, BF

Coll, T-bridge

Coil, Qwc. (Band 1)

Col], Ose. {Band 3)

0%1-202300
051-302361

051-203166
051-20215%7

031202198

053100107
051-202284
0%[-202339
93.- 262201
051-303%02

031.-202201

058. 200281
054~ 200083
08]-400008
051102279
051~ 202385
DeL-202230

Call, Osc. (Banda I & 7)051. 202208

Coll, Csc. [Band 4}
Coll, Qaz.
Call, One.

Choke, HF 1.4 uh
TRANSFORMERS

Trunafgrmer, 1ot and
‘nd TF {1660 ¥C)
Transtormer, ¥

{30, 8 KC)
Transformer, Ppwar
Tranelormir, Cutput
Tranaformar, Pnd
Conversian Qasiilator

SWITCHES

Wafur (Anenng Input)
Walse (Anlonna Grid)
Waler (Mixee Grid)
Water (Mixer Plage)
Waier (Oac. Plate)
Wafor {Oae. Grid)
Wafer (Puot Llght)
Switen, Seleetivity
Switch, Hesponse
Sﬂl,ch S'PET Ta sggﬁ!
AVC,

and Nmsu L!m!.tu
Ewitch, DPST Togglo:
Ructivar -Standby
Parl of RT8

Switch, Torge, SPDT
{CALIB-QFTF)

Lise Cord and Plug
Plog, Qctal; Jumpar
Bocket, Tuboe: Min
- Pt

Backet, Tuhe; Min
S.pln

Soziet, 5 Bin
Fuaw, Rnld-r

Jack, Bhonoor Ose. Qut,
Booket, Tohe; Octal
Jack, Phane

Sacket, Tube; Min
T-Bln

Plug, 5 Pla

Coovertor, Coax

TURES AND LAMES

SCEE, RF Ampllier
4AYS; Mixgr
BARO/1ZATTA: 1m
Culw. Qe /Cathode

G‘BAE !B!D XCIF

Ampillier: gnd Mizor,
5. 5 KC IF Anzplifler,
and “§* - Meter Tubs

081-203207
051 203208
061 . 202267
053- 200442

Q60 200488

0. 200468
052-4004T4
055, §0031%

030- 100840

od3- 300100
082.200110
063 2001 05
U53-300168
GA2-3001 07
0¢3-3200108
003-306117
Ofi-204473
060-200873

080- 00138
on0-108102

060-100129

JACKS, PLUGH AND SOCKETS

057-104000
038-100003-01

R08-100833

J08- 200872
Dé4-1 00186

005- 100760
085100038
010- 1000848

030. 10111 5
0P0- 001114

OU0-BOT112



SERVICE PARTS LIST (Cont)

Rallicraiters
Part Number

Sehematle
Bymbal Description

TUBES AND LAMPS (CON'T. )

-1 $BIT; Dutector, AVC,

and Nejas Limiter 0R0-901113
v.g H5CT; Audlo Amplitier

& BFO (30~ 900874
7.8 EROGY; Audis Ourpat 04)- 200856
v-1p 0A3; Valego Hegolator  0§0-000001
v-il TYIOY,; Reciller oRh- 51211
V.12 12ATT; 2nd Conversion

Oae. 083~ 500034
Vaid 8C4; 15t Converslion

Ooc. 30 5ECIF

Ampliftar 040. 900830
V-14 9AUR; Crymai

Cajlbrmtar 0R0-200§08
LM-L Light, Pilot,
thru 7 Type M7 039-100004

KNOB AND KNOR BEKIRTE ASSEMBLY

Fuob, Pitch Contral 015-10118%
Koob, Volumae or
Benaltivicy 015~ 100184
..... Xrob, Selectivity gi5-1011%¢
.. Xnoh, Resprnas [OERL AR LTS
eens ¥noh, Noteh Freq. 041-1 30096
..... Enods, Netch Bepth 01 - L5007
..... ¥nwb, Band Setector 018100197
Kuob, Poinler Reset Ms-101208
..... Kuob, AL Trimmer 01%-103 308
inree Knob, Tuoing, Logppng  018-101207
MIBCELLANEOQCE

Hall Benring {1/8" Die } OT7T-100505
Ball Bearlng (. 099" Dia. } U77-10L096
..... Ball Race OT7-301020

Brackel, Diml Bunte Mig 087-104253

v Bracket, Dlifuner Mig.  60T-104208
Craae Brackel, Bear Asntsnna

Trimmer 08Y-104203
..... ‘Bracket, Frool Antsnna

Trimmer 087-104304
Bracket, Gear Ad),

(Sacond Plate Geéar) 087-103041

HBracket, Cear Adj. 08T-2043%5

Pracket, Cear Driva
Mig. 087103011
ceena Brocket, Lelt Band

Chassts Support OB7- 404127
. Brackel, Right Hand

Cha sais Suppory CHT. 4041 2B
..... Brackst, Rail Potnter

Assomhly OBT-304279

Brackei, Pot. Mig 067-104380

Brocket, Rotl Adj. 087~ 104385
. Bracket, Roil Mig. 067-304240
..... Brauhet, "' Mot

Ady. 087104204
..... Hracke, Gear (Laft

Mty Aszembiy) 087 200002
Ceves Bracket, fhield

(Bandawileh) 0H7- 204314
R Bracket, Stop 007~ 104281
ceir Bracket, Stop Arm 087- 104308

Sritecatic
Bymbal

Hailjcraltees
Deactlption Part Numiter
MISCELLANECGUB {CON'T}

Bracket, Trimmer

Capacltor Blngle! 087 204330
Bragket, Trimmer 067 204300
Sushisg, BFO Stop ITT-1 1023
Bushing, Polnter Rail GTT-300405
Buntiing Rep 077151340
Cabinet Ansembly 088-40]1448
Cahinst, Top 090 101444
Cum Asssmbly (Main

Tuning) 077-200914
Clip, Glaas Mig. o78-101816
Callar, Sviteh Shaft o7t- 100043
Connsctor, Dial Wirg 78103084
Core, [eon IF and AF 071100088
Core, Tron, BF Oac. 003101643
Cavplor, Flexitls 029100254
Couplar, Jolld 029-100284
Cover, Trankformes 068-2003%8
Cover, Batlom M83.201752

Cover, Drive Assamhlty 0%0-301428

Cover, Gang Mty 030- 1014308
Crystal Marker, 100XC  010-101915
Dial, Cahle 038100034
Matched Crysial Pair,

Condlats of Ona 1800 KC

Cryttad ang Ona 1700 KC

Crystal 019-301003
Egcutcheon, froot

Panel 007400884
Foot, Typawriter 018100029
Flywheel 071100308
Fuss, 3 amp. Elo-Blo Qap-100428
Gear, Driva {dler} 038-300238
Gear (B0 Toma,

46 Pitch) fxed 028-200814
Genr (09 Tooth,

48 Plteh) Lonas 026- 200545
Gear (86 Tooth,

48 Plich) 028.-200618
Glags, Dinl Sceis

[Calthrored] 023300882
Grommet, Meler 018-100200
Index Plate Ob-20235%
Insuiptor, Bakelite;

. 156" 1D, , 06" OD,

1/2" Th. 500100723
Light Diffuser 055300054
Line Core 087403877

Loek, Line Cord (Male)  G76-100053-01
Lock, Line Cord

(Femais) 078-100953-032
Madalllon ' oo-100e88
Pad, Braks (Flywhee!)  008-§02828
Panel, Feont 88-400523
Pilot Light Asaemhbly

Metar) (98- 200255
Pliot Light Assemily

(Dinl) 029-200258
Plate, Genr (Firut} 083-202902
Plite, Genr {Sacond) 083-302302
Plate, Cear (Taied) 083- 302164
Pinte, Osar (Frex

Gang Mtg. ) 069-202380
Plate, Cear {Pasr Cing

Meg. ) 053- 102387
Plate, Poimer Ad], G03-402385
Foloter Gaz.300312

Bost, Blading (Aatemna)  088.-100032

-24-

mbol Deagripuon Pert Number

MIBCELLANEQUS [CON'T)

T8-3 Pam, Binding ifpwaker) 0G8-100878
. Pulley, ldlsr 026=1000%82-02
Pulley, Ciear and’
Bushing Aagembly 041-360140
Roll Pin {3/8" Leng) 07T4-100738
..... Boll Mn {1/18" Long)
Roll Fin, Turtng and.
Bandspread Buh 4-100818
rem Tubber Channsel,
Exgutehecn 016100759
ceeen + Rubhar Tublng
‘Bpeclty Lengtht 018-10013¢
M-1 "B Matar 083.300423
. Sorew, Set (#10-32
x 21764 S, Ad.) 090-101712
R Horew, Out (#5-32
z 3/18", Bristol H4 } DO 101714
_____ Seraw, det (#9-31
2 154" 003103177
- Screw, 9ot (#8-12
x /8" Bedstol Bd.) 003103118
..... Screw, Set (#8-32
1 3/18", Bristol Hd.) 003- L0218
. Seraw, Jet (#4832
*x }/8", Bristel Hd.) [03-103198
..... Screw, et (#8.03
x 1/T* Polnter) 1503-103260
.. Acrew (¥8-32
x 174", Hex Hd) 003103547
..... Sepurator, Light
Diuder 082-300713
..... , Genr O74- 201271
..... Shaft, Pusdswileh OT4-200378
e Shalt, Pinion Dlal 014- 191270
I Ruil 074~ 3012688
ieas Shaft, Varible U4~ 101275
ireen hield, Cover C49- 200843
Prew Shield, Switch
Aagemply Mg, D84 100052
e Ehietd, Light 8- 400951
..... Shiald, Tohe [T Pln) 086-108097
..... Shield, Tube {0 Pin} 058~ 1008455
. Spring, Antl-bacilaah 078-100231
divan Spring, Compresslon 015- 100812
..... Spring, Dial Wire 175100670
e Spring, Flywhes| @75 150045
veeia Spring, Take-up 078100811
Prans Spring, Ruil Hold Down 078100018
- Stop Arm Anpamhiy 0T4-201380
cevas Trimeant Sud 005- 150004
Washer, Flnlshing
{1/4" IO x B/18" OD
x 3/33"th.) 084- 100238
Washer, Spring Steel
{174~ 1D x1 /2 OD
¥ . 010 Th. } 004100480
..... Washsr, Flat {130
IDx 1/2" OO x . 038 Th. ) OM4- 101875
Wagher, Flat ( 121/
L 1A D w 3/8" OD
x . 041" Th} C04- 101741
- Washer, Lock
(40 Ext.} 420- 003043
AAAAA Waaher, Laock
{4 Int, } A20- 001543
caen Window, Ensulcheon 022. 300537
raes 100- KC Markar
Xl Agaembly QD1 -902608
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Receiver was published, electrical modifications were made for improved per-
formance. The amendments to the Schematic and Serivce Parts List should be
made at this time to conform to the following changes. When ordering parts,
refer to the list below FIRST, then refer to the parts list in the instruction

manual.

1. Delete Schematic Symbol C-54 from C-42.. Add C-54, 68 mmf, NPO,
2% ceramic ...... .00 0nenn 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 mmi, N150,
2%, CETAIMIC v venrenvrnnnerscnsrvinens 491-064101-52

4, Correct C-132 description and part number to read . 1 mid, 20%;
600V; molded paper ....... Ceriaee s 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 6 of SIF. (Rear).

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

Pack with Instruction Manual
#094-901629
Form number 094-901838-A




Nates: 50.5 KC IE AMP * % RECTIFIER VOLTAGE REGULATOR S~-METER TUBE RFE AMP,
VOLTAGE READINGS TAKEN UNDER THE ¥Yi w0
FOLLOWMG COMDITIONS: 5Yy=aT

LINE VOLYAGE - {T VOLTS, 60 CYCLES AG

P 290V

ANTENNA TERMINALS SHORTED, SENSITIVITY AT
07 RECEIVE -STANDBY AT "RECEWVE AM/CW-S5B
SWITCH AT “AMT AVG AT "ON] NOISE LIMITER AT
nnzu_n“ RESPONSE AT “LOWER u__ummhzn” AND
SELECTIVITY AT S KG{ ANO BANG SELECTOR AT
*lEoM*

CRYSTAL CALIBRATOR

AUDIO OQUTPUT % ¥ via
ALl VOLTAGES ARE UG AND POSITIVE UMLESS v 6AUS
OTHERWISE SPECIFIED. DG VOLTAGES MEASINED SK6-GT
WITH VTVAi; AC VOLTAGES WITH 00D DHMS- PER- B2 248y av. %

VOLT METER

AlLL VOL TAGES MEASURED BETWEEN TUBE
SOCKET TERMIMALS AND CHASHIS UNLESS
OTHEWISE SPECIFIED.

VOLTAGES SNOWH FOR V12 ARE WITH * AUDIO AMP
RESPUNSE CONTROL AT “LOWER SIDEBAND" AND m“,o
tN THE "UPPER SIDEBANO® ‘TREBLE CUF mqu
AND "HOAMAL' POSITIONS, THE VOLTAGES G1 - ny asu PT
OF THE TWO TRIDDE SEGTIGNS ARE 6y —i 2 1
REVERSED. THE GRID VOLTAGE WILL VARY 2 -5 8y o~ OWEK
WITH GRYSTAL AGTIWITY. Y v n
» VL TAGES FOR PINS 2 AMD 3 OF v& @ EI3YAG H
ARE TAKEN WITH AM/CW-5S5B SWITCH
AT “Cw-558%
) 2ND MIXER
*% 5 VAC MEASURED ACRDSS PINS 2B 8 DET Jcm ANL. |~ Vs
SBAG
E£%% MEASURED N GALIERATE POSITIDN BB J¥ H 6.3 vyac
HOV,
X% EVOLTAGE VARIES WITH SETTING OF $ov 3 M»nn“ \ H OV
TUNING GANG ANO BAND-SWITCH a mu||m
B £Dp
Nl — WOT WEASUREAELE K A
1C —INTERNAL CONNEGTION faow E
o
NC —HC GONMECTION ! 2ND CONV, 1650 KG. IST CONV. 0SC. AND
1 —HEATER MID-TAP 50 .mzn.w _HM. AMP OSCILLATOR Mb._. Ioom,__u_...o_.._roimm
604 XA es0sizauma
HO ¥. K, MO How
HB.3VAC ooV P Tz aw.
3 e
16 5049 T2 <izx -.au 57
v
28y K Te I1soxg

GIE —402T30
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NOTES

Resistor values in ohms and capacitor values in

MMF uniess otherwise specified. K = 1000,

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

Band Selector switch 51 shown in 180 M'?! position
{fully counterclockwise), Switch sections are shown
as viewed from front of set.

Qo l o S !. arj -l. P e 1T /o T 1

. Selectivity switc shown in **9 KC'* podition

{fully counterclockwise) Swiich sections are shown
as viewed from front of set.

. Response switch 53 shown in ‘‘Lower Sidehand’’

position, Section S3P is open in the ‘‘Power Off''
pogition 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 contacis are internally connected to

the same numbered contacts on the other half of the
awitch wafer section,

VOLTAGES

Voltage readings taken under the following conditions:

1.

2.

Line voitage—117 volts, 60 cycles AC.

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

. All voltages measured between tube socket termi-

nals and chassis unless otherwise specified. See
Fig. 12 for location of tubes,

All voltages are DC and positive unlesa otherwise
specified. DC voltages measured with VTVM; AC
voltages with 1000 chms-per-volt meter.

. Voltages shown for V12 are with Response conirol

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

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

CW-S3B switch at ‘‘CW-S3B"’,

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

1. Resiotor values in chims an capacilor values in
MMF unless otherwise specifled. K = 1000

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

3. BandSelector switch §1 shown in *“160 M"" posltion

as viewea trom tront of set,

4. Selectivity switch S2 shown in 5 KC" posttion

as viewed (rom front of set.

" Soulion: Saction 398 15 apen i the Powen G
position ‘and closed in al other post

6. See Fig. 13 for location of all awitch ssctions.

7. Yaines an tolerances are nominel end varie
may be found. It I ended that tho valua
of any replacernent correspond to the nomia value
of the part being replaced.

L chassts
* Band selector switch contacts marked with * in-
deaten these contacts are Imernully conected to
the same numbered contacts on the other half of the
swiich waier section,
VOLTAGES

Voltage readings taken under the following condittons:

2. Jatenna terminala shocte
e

Senativty 8 10"

e, AVC at o..- A
+ Lower Sdboand, g Seiectivity ai

3. Al voltages measured between tube socket termi-
pals and chassia urless otherwise spacitisd. Seo
Fig. 12 for location of

4. Al voltages are DC and positive unlesa ofherwise
cified. DC vollages measured with VIVM; AC
voltages with 1000 ohtg-per-volt meter.

6. Valtagan for pins

CW-SEB awich a¢

@ Voltage vasies vithsetting of tuing gang and band-
awitch.
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