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THE 1942 MODEL SX-3
iNSTRUCTIONS FOR iINST
INSTALLATION

It is recommended that, upon receipt, the carton and

the recciver be carcfully examined for any damage
which might have occurred in transit. Should any sign
of damage be apparent immediately file claim with the
carrier stating the extent of the damage.

Important: Unless otherwise marked, this receiver is to
be operated from 110-125 volts of 50/60 cycle alternating
current. A universal 110-220 volt model is obtainable on
order. This model can be operated at cither of those two

voleages with 25/60 cycle curfent. If
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higher than indicated an external stepdown transformer
must be used. A switch, mounted on the top of the uni-
versal transformer case, will ailow convenient 110-220
voltage change.

The standard model SX-32 receiver comes cquipped
with a cabinet for table mounting. The standard 834" x
19” panel dimension with holes suitably spaced make it
possible for the chassis to be mounted in a standard relay
rack. Maximum overall chassis length is 1734" and depth
1314”. When the model SX-32 is so mounted the table
cabinct is replaced with a dust cover. The maximuin
over-all length of the receiver will then allow it to be
mounted tna rack with upright channel clearance of 175",

TERMINALS AND CONNECTIONS ON
REAR OF RECEIVER

SPEAKER
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terminal strips for connecting either a 500 or 5000 ohm
speaker to the receiver. Should a matching HALLI-
CRAFTERS Bass-Keflex speaker bec used with the re-
ceiver, it should be connected to the 5000 ohm terminals.
The 500 ohm terminals can be connected to a speaker or

other load of that impedance value.

ANTENNA

To the terminals marked Al-A2 and G should be con-

nected the antenna you have chosen to use with the
model SX-32 receiver.
- Very satisfactory results throughout the tuning range
of the SX-32 will be obtained with a conventional in-
verted ““L’" Marconi type of antenna 75 to 100 feet long
including lead-in. This antenna should be erected as high
as possible and removed from surrounding objects. Be
sure that the antenna is insulated from the ground at all
points. When this type of antenna is used it is connected
to terminal A-1. The Jumper between A-2 and G should
remain connected.

In the event a doublet antenna is used with the model
SX-32 SKYRIDER recciver, the two wires of the doublet
lead-in should be connected to terminals Al and A2. The
Jumper between AZ and G can remain connected or re-
moved, depending upon its effect on favorable reception.
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A ground can be used if desired and should be con-
nected to the G terminal. Connecting the receiver to a
gggd grnnm\ (cnld water pipc or 6 foot rod driven in

moist soil) might improve reception and reduce noise.
Under normal conditions no noticeable difference will
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Should you wish to have a separate antenna for some
one short wave frequency or band, a half-wave antenna
cut to the proper length for the desired frequency will
prove very effective. The following formula will give the
length of the 14 wavelength antenna depending on the

framnancy
ll\-Llu\.ll\—)’-
Length in feet = .463
frequency in megacycles.
or, for example, a half wave 40 meter antenna would
46
be— 7—3—= 66.14 feet long.

desired

The antenna should preferably be of solid soft drawn
enameled copper wire for ease in handling. The center of
the wire is cut and an insulator inserted at that point.
The twisted pair, or open wire transmission line, is then
soldered to cach 33 foot length, after the enamel has
been scraped off, directly on cither side of this center
insulator. The other end of the transmission line should
be connecred to Al and A2 on the receiver. It should be
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remembered that such an antenna has directional prop-
crties broadside to its length and should be so oriented

if maximum pickup from a certain direction is to be
expected.

In designing transmission line systems for a more accu-
rate match of the linc to the antenna input circuit, it
will be helpful to know that the approximate antenna

input impedunce of the receiver is 400 ohms.

STAND-BY SOCKET

The Send-Receive switch on the front panel makes the

receiver inoperative by removing the plate voltage from
the tubes when the switch is in the SEND nosition. Con-
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nected in parallel with this switch is the standard 110
volt receptacle on the rear chassis edge. Should you wish
to make the receiver inoperative by using a remote relay
or switch, connect the contacts of the relay to a standard
plug, insert it in the STAND-BY switch socket and the
external relay or switch will close and open the circuit
so long as the SEND-RECEIVE switch on the front panel
is in the SEND position.

PHONO-JACK

The Phono-Jack enables you to use the high fidelity
audio amplifier of the receiver for phonograph record or
transcription play-back purposes. A high impedance crys-
tal or magnetic pick-up arm should be used for this pur-
pose and connected to a standard headphone plug. This
plug is then inserted in the PHONO-JACK when record
playing is desired. The receiver is inoperative to radio
signals, when the plug is in the phono-jack.

The volume of the audio amplifier is varied by rotating
the AF Gain control until the proper level is obtained.
Removal of the plug from the Phono-Jack once more
places the RF and IF portions of the recetver in operation.
SOCKET
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The DC Operation Socket can be used when it is neces-
sary to furnish power to the receiver from a direct current
source. For conventional AC operation, the shorting plug
must remain in the DC Operation socket. This plug
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A similar plug to the shorting plug should be wired as
shown on the Schematic diagram and connected to the
external source of DC power. The DC operation plug is
then inserted in the socket and operation from batteries
or a vibrapack is secured.

270 volts of plate voltage, or B supply, at 150 milli-
amperes current are necessary for successtul operation of
the receiver, should it be operated in this manner.

“S” METER ZERO SET

“S$"" METER CONTROL is obtained by varying the
knurled knob appearing on the left hand chassis apron
edge. This control enables you to properly set the 'S
Meter to zero. In order to make the adjustment correctly,
the RF GAIN CONTROL must be advanced clockwise
as far as it will go. In addition, the switch directly below
the bandspread hand-wheel must be in the AVC—ON
with, remove the antenna from the Receiver and then
adjust the S meter control until the S meter reads zero.
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the meter indicate the relative carrier strength of each
incoming signal as various signals are tuned 1n.

OPERATION

Each control of the Model SX-32 SKYRIDER receiver
petforms a definite function that contributes to the out-
standing reccption capabilitics of the unit. Full apprecia-
tion of the receiver is to be expected only after you have
become familiar with each of the controls and the effect
their operation has on the receiver’s performance.

The large calibrated ma

b

dial &hg 78 {hc I nencs
Q SiiAVY S P33 (=3 8 .05

covered ;ﬁ;oughout the 6 b‘ma, 500 K.C. to 45‘111‘1‘.0 fre-
quency range of the reciever. They are as follows:

Band 1—500 to 1400 kilocycles
Band 2— 14 to 2.7 megacycles
Band 3— 27 to 5.3 megacycles
Band 4— 53 to 11  megacycles
Band 5— 11 to 21 megacycles
Band 6— 21  to 42 megacycles

The BAND SWITCH, directly below the maindial, will
place the proper set of coils in the circuit to cover the
desired frequency. The main dial is turned by the large
handwheel which is equipped with a micrometer scale

for maximum accuracy in resetting or logging purposes.

The 600 METER BAND (500 K.C.) has been included
in this receiver. This is the standard communication fre-
quency used throughout the world between ships and also
from ship to shore. This band will be found at the extreme
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The International Shortwave broadcast bands are indi-
catcdkon the main dial by heavier lines showing the
frequencies on which these transmissions will be heard.

The Amateur band setting positions of the main dial
are indicated by a small 0 appearing over the red numbers
which identify each amateur band. The hairline on the
main dial window should be set so that it intersects this
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small circle when the main dial is placed in position for
the desired amateur band.

The BANDSPREAD dial is calibrated for the 10-20-40
and 80 meter amateur bands. When tuning on the 160
meter band the main dial should be used.

Note: The calibration on the main diai wiil be accurate

only if the bandsprcad condenser is set at minimum capac-
ity which is indicated by a setting of 100 on the band-
spread logging scale. It should be recognized that if the
bamjsprcari’y condenser is left at any other setting but 100,
that small amount of bandspread condenser capacity,
added to the main tuning condenser capacity, would
throw off the main tuning dial calibration because the
receiver is calibrated with the Bandspread condenser set
at minimum capacity. The portions of the amateur bands
on which type A3, or telephone, transmissions will be
heard are underscored with another dark line.

The numbered outer edge of the bandspread dial will
prove to be of great help for logging or pre-setting pur-
poses when the bandspread tuning control is used for
casier tuning on frequencies other than those covered by
the amateur bands.

When “‘bandspreading’’ any frequency throughout the
tuning range of the receiver remember the main dial must
then be set to a slightly higher frequency than the de-
sired signal. The difference depends on the amount of

the freanency
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bandspread condenser capacity used and
of the received signal. o ,
When switching from one range to another, an indicator

moves V’crucaﬂy '[‘)c‘:u‘fi‘id the main t’uuiug (.’lld.}.
Tuning fatigue is thereby greatly minimized by focusing
attention on only the frequencies covered by that particular
setting of the bandswitch.

The translucent, indirectly lighted dials are easily read
and so arranged that parallax is reduced to an absolute
minimum. :

To operate the receiver adjust the following controls
in the order in which they are mentioned:

The TONE CONTROL turns the receiver on and off
and in addition emphasizes either the base or treble fre-
quencies to the extent required by various receiving con-
Z{itions. The effect the Tone Control has on the fidelity
of reproduction is shown in the accompanying Audio
Fidelity curve.

Place the SEND-RECEIVE switch in the RECEIVE
position—have the ANL control off.

Place the bandswitch in position .50 to 1.4 m.c. which
will then enable you to tuné¢ in stations on the standard
Broadcast Band.

Rotate the RF GAIN control to the right until #9 on

. 3 v nanal markae
the skirt of the control appears under the panel marker.

(The RF Gain must be full ON as above indicated before
the § meter will indicate correctly.) So that the S meter
wiil be properly connected in the circuit, the AVC-BFO
switch appearing to the lower right of the bandspread
handwheel, must be in the AVC ON position.

Note: The Antenna Trimmer control is not in the circuit

on Bands 1 and 2. On the remaining bands proper adjust-
ment of this control is indicated by the maximum sional

................................. by the maximum signal.

After complying with the above conditions, the AF
GAIN control should be advanced to the right until the
desired volume is obtained. Tuning the receiver by oper-
ating the main dial handwheel will now allow you to
pick up stations throughout the .50 to 1.4 m.c. tuning
range of the Broadcast band. Maximum deflection of the
S Meter will indicate when each station is accurately
tuned in.

When covering the short-wave or higher frequency
bands the above procedure should be followed—except
that greater care should be used because it is so easy to
completely pass over a station.

The other controls on the model SX-32 SKYRIDER
receiver will enable you to obtain the best results from



the receiver once you have become used to their effects

on the reception of various types of signals.
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10 oL iIVLLI COontroi acts as a snuticr or gate

and varies the width of the path on which signals reach
the second detector of the receiver. Six different selectiv-
ity st?s are provided so that you can successfully cope
with different degrees of interference. Reference to the
SELECTIVITY CURVE will show, graphically, how the
control trims the width of the signal so that what inter-
ference might be present in the signal’s skirts or side-

bands is effectivelv clinned off Shauld an intarfaring ci o
Dands is cHeCtively Clippec O Snguid an interiering sig

nal lap over into the desired signal, adjustment of the
SELECTIVITY control, wiil reduce that interference.
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KILOCYCLES OFF RESONANCE

Please once more refer to the SELECTIVITY CURVE
and recognize the fact that with the control set in the
BROAD IF position, the signal proper and all its parts,

which are combined in the side bands, or skirts, will be
passed to the 2nd detector, audio amplifier, and then
Speaker. As the selectivity of the receiver is increased
fromBROAD-IFto XTALSHARP, the gate, oradmittance
path, is so narrowed that only the main portion of the
signal is allowed to rass through. This fact and its effect
on the quality of reproduction is readily appreciated by
listening to a signal and noting the reduction in higher
frequency response in the more selective settings of the
switch.

At this point, it is suggested that the CRYSTAL
SHARP setting be used only in cases of extreme inter-
ference—the receiver must then be tuned exactly to the
signal. Only then will the signal be intelligible because
you have clipped off its sidebands in which the sibilants
and overtones are embodied.

The CRYSTAL SHARP position of the selectivity
switch is to be used principally for the reception of code,
or CW, signals. By proper associated operation of the
CRYSTAL PHASING control true single signal opera-
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(erystal circuit discussed in detail in the summary of
related circuits).

PHASING CONTROL

The Phasing Control is in the circuit on three positions
of the selectivity control namely—XTAL Sharp, XTAL
Medium and XTAL Broad.

The control is used to remove heterodyne interference
as well as to minimize other forms of interference having
a predominance of high frequency components—such as
static and interference from electrically operated devices.

The ANL, or Automatic Noise Limiter, materially
contributes to the satisfactory operation of the receiver
by limiting objectionable interference caused by ignition
systems, electric signs, and other man-made causes of elec-

trical disturbances Turning the ANI
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the limiter in the circuit,

Ignition interference will be reduced more Etls;m the stealdy
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variety Of noise caused by motors. oignais witk b somewhnat

distorted but this can be reduced while at the same time

reducing noise limiter effectiveness by increasing the A.F.

gain and reducing the R.F. gain.

The AVC-BFO OFF-ON switch performs a dual func-
tion. The AVC circuit should be operating for the recep-
tion of telephone, or modulated, signals in order to
reduce fading to a minimum. As previously mentioned,
the functioning of the S Meter is dependent upon AVC
action so the switch must be in the AVC ON position
when the S meter is used to measure relative carrier

when the S meter is use measure rel
intensity.

Inasmuch as the AVC circait levels all signals to a
predetermined vatue (See AVC action curve) no onc sig-
nal can overload the receiver and cause distortion. At
times, in searching for distant or weak signals, it might
be desirous to use the full sensitivity of the Model §X-32
In that case place the AVC switch in the AVC OFF posi-
tion. Remember that with the receiver operating with
no AVC action, strong signals will overload the input
circuit with resultant distortion. Under such a condition

Al Aarsrinn the cansitivity of the set must be then con-
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trolled, manually, by properly retarding the RF Gain
control until you have reached the point below which
overioading takes piace.

The other function of this switch is to turn on the
Beat Frequency oscillator. When receiving code signals,
a beat note is absolutely essential. W ith the BFO switch
in the ON position, each signal tuned in will be accom-
panied with a beat note or whistle. For proper adjust-

inent of the BFO control which appears directly under
the TONE CONTROL the following procedure is sug-
gested. Set the BFO control to zero, now tune in a signal
cither voice or code. If a code signal is reccived, only
the carrier or thump of the signal will be audible because
no beat note is present. Be sure that you have the signal
accurately resoriated. Now, without retuning the re-
ceiver. rotate the BFO control until a heat note of the
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desired pitch is obtained. You now have introduced a

switch on nlaces
the ANL. switch on places



beat note which differs from the IF frequency of the
receiver, namely 455 kc, by the frequency of the audible
signal. Variation of the BFO control will allow you to
change the pitch, or frequency, of the oscillator whic

........... CLUSLLY, @ TR0 QsLiatol Wikl

will prove to be of help under various conditions of
interference.

The Head Phone Jack is connected to a tap on the out-
put transformer. The signal in the headphones is of the
proper volume for satisfactory communications recep-
tion. Since no direct current is present in the headphone
circuit crystal type phones can be used

Dual Diversity Operation:—Two terminal

s are provided
on the rear of the chassis marked 1-AVC-2 to permit inter-
connection of the AVC systems if two SX-32 receivers are
used in dual diversity operation. Connect terminal “1” of
one receiver to terminal “1” of the other receiver. Connect
the terminals marked “2” together also. Use two separate
antennae widely separated or at right angles to each other.
The resultant dual diversity operation of two receivers will
produce considerably less fading and reduction of distor-
tion due to fading.
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SUMMARY OF RELATED CIRCUITS

THE 2-STAGE PRESELECTOR
The RF AMPLIFIER, or pre-selector, of the Model
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on Bands 3, 4, 5, and 6. On Bands 1 and 2 more than one
stage is unnecessary to obtain the required image ratio
and ' reduction of spurious interference. With two RF
stages using three pre-selection circuits, the band width
would be narrowed to such an extent that even expanding
the IF Amplifier to its utmost would still not provide high-
fidelity reception. The moderfi communications receiver

requires two stages of preselction on the higher frequen-

cies, to accomplish only one primary object—satisfactory
image rejection.

The Modei SX-32 has an image ratio of 45 to 1 at 28
mc—350 to 1 at 14 mc and a proportionately increasing
ratio as the frequency is lowered. While the two RF
stages are principally needed to obtain such image ratios
they also perform two other useful functions-——more fav-
oraglc signal to noise ratio and slightly increased selec-
tivity.

Examining the coil assembly will immediately show
how rigidly it is constructed and what care has been
how rigidly co A
taken to completely shield each section from the other.
The manner in which the RF and antenna coils are tuned
on bands 3,4, 5, and 6 will be interesting. Rather than
push turns to compensate for variations in inductance,
each coil is permeability tuned. This results in exact
adjustment of inductance with improved tracking and
gain as the result. On Bands 1 and 2 the inductance of
the antenna coils is sufficiently large so that lead length
differences do not cause any noticeable inductance change.

THE OSCILLATOR AND CONVERTER

A separate 6SA7 tube is used as the High Frequency
Oscillator in the Model SX-32 SUPER SKYRIDER.
This tube proves desirable in this function because of its
very high value of transconductance which enables the
oscillator to operate with very little coupling to the coil.
This feature reduces the unfavorable effects of tube vari-
ations and voltage fluctuations on the tuned circuit. The
HF Oscillator is coupled to the 6SA7 converter tube at

the Cathode Tan—a noint where variations of onerarine

Cathode T oint where variations of operating
parameters of the converter tube will least affect the
6SA7 Oscillator. A 6SA7 tube is used in the Mixer Circuit

because tests indicated that changes in operating voltages
caused less reflection in the injector grid loading than
would occur in most converter tubes. Another feature in

favor of the 6SA7 tube is that a negative loading is

agplicd to the tuned circuit feeding its control grid. This
characteristic improves the gain and selectivity of the
tuned circuit which in turn improves the image and sig-
nal to noise ratio.

THE IF AMPLIFIER

The IF Amplifier of the Model SX-32 was designed
with 2 view towards permanency of adjustment under
conditions of extreme changes in temperature and humid-
ity as well as unusual mechanical vibration.

The first two IF Transformers are permeability tuncd.
In comparing this type of transformer with one having
compression mica tuning condensers, it must be remem-
bered that it takes many more turns of the adjusting
screw to cause the equivalent change in tuning of the
permeability tuned type. Hence a slight change in the
position of the screw will have negligible effect upon the
tuning. The adjusting screw is under spring tension
thereby making it impossible to turn under vibration.

The diode transformer is permeability tuned using two
adjustable radio-frequency iron cores. The transformer is
top-tuned to permit ease of adjustment.

Reference to the schematic diagram will show that the
LF. transformers are expanded in two steps—thereby enabl-
ing medium or full reproduction of the higher frequencies
to be obtained.

VARIABLE SELECTIVITY

Six ranges of selectivity are provided in the model
SX-32. receiver. They are:
1—Broad IF—(for high fidelity recention)

Broad IF—(for high fidelity reception)
2—Medium IF—(more selectivity—less highs)
3—Sharp IF—(reduces annoying interference—far less
highs)

4—Crystal Broad—(Similar to Sharp IF but cleaner
cutting of side bands)

5—Crystal Medium—(next selectivity step to #4—
greatly increased sideband cutting—more pro-
nounced crystal ‘“‘Slot”" for interference—very
litele highs present) ’

6—Crystal Sharp—(position of extreme selectivity—
practically no sideband content—very pro--
nounced crystal “‘slot’")

The graphic effects of the different steps of selectivity

on a signal are shown in the SELECTIVITY CURVE
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) . CRYSTAL FILTER CIRCUIT
SELECTIVITY SwiTom POSITVONG
1 1f BROAD sitions stal i ircui iti
Pl o e .In poslmons 1,2 3 the cr):;tal is s‘l‘w(t circuited. In posmon;t the sho:t
- 3 0F swame across the crysal is opened and the iron core in the secondary of the
S XIAL Drome — transformer is adjusted for Broad Crystal Action and at this point is
6 XTAL SHARP accurately tuned to the crystal frequency. Duc to the close coupling
\ T2, 4,52 3 of the sccondary to the crystal, the sharply rising resonance carve of
L"n ' L4 [ the crz'stal causcs, in contrast, a sharply f;llmg resonance curve in the
o3 = T I # sccondary. The combined action of these two characteristics results in
' T2ne P § ] \"Q.’:‘u‘_ Tese | 9 a relatively broad resonance curve for the CRYSTAL BROAD sclectivity
/;b + sceting. In the MEDIUM CRYSTAL No. 5 position, Cy is adjusted for
/A d selectivity midway between the BROAD and CRYSTAL SHARP
/ 02 "t [ Y. SC((lngS.
’—j/ 3 L3 *—-L In position 6, or CRYSTAL SHARP, the trimmer Ca is adjusted for
t, o4, 3 the Sharpest crystal action. Under this condition, the Sccondary is
Fge s/ L% LICPE T g LPh P slightly detuned from the resonant crystal frequency sufficiently so
/= / = | = that its resonance curve is not. greatly affected by the crystal but still
/ coupled tightly enough so that it can transfer energy to the crystal
/ Cae C3p *20 circuit. When this point is reached it is indicated by a rise in the ontnut.
/ 7 .L Two such points of increased output will normally occur—one for each
A T Vi adjustment of the secondary on either side of the resonant frequency
Tess  f of the crystal.
- - ’
AVC
SINGLE SIGNAL ADJUSTMENT 7 7
It is extremely simﬁle to attain single @
signal reception with the SX433 Firse, turn
A =
on the BFO to the desired Beat Note and
turn the selectivity switch to the XTAL -
SHARP position. Pick a good solid CW
signal, preferably a commercial station be-
cause 2 commercial is likely to stay on long
weh for vou to ¢ nlete the nhacing
cnough for you fo completc the phasing
adjustment for single signal reception.
You will find on tuning across this signal
that it has two amplitudes. Tune first to
the weaker of these two amplitudes. Now, N
turn the PHASING control until this 1
weaker of the two amplitudes is reduced Py
to a minimum. (If the weaker amplitude [
appears on the right the above procedure TN N
still holds.) Then tune to stronger of the
two amplitudes and adjust the BFO con- With Sclective Switch in XTAL  Adjust phasing control carefully Retune Receiver to the
trol to a tonc most pleasing to you. This Sharp position-identify the until this weaker amplitude is  stronger amplitude and then
adjustment for single signal selectivity will weaker amplitude—Tune Re- reduced to a minimum. adjust pitch control until
hold with no further adjustment unless you ceiver to the weaker. you get notc most pleasing
change the phasing control. to copy.
100
CRYSTAL FILTER CURVES
%0
NOTE: The CRYSTAL FILTER and
e - holder are wired dircctly into the receiver
XTAL XTAL XTAL and do nor plug in as heretofore. In this
T sroao | meoium SHARP manner exceptional crystal filter action is
obtained because of the climination of the
0 .
- capacity and losses of a socket. So mount-
] ] X . .
2. ing the crystal prevents possible change in
8 pol y which would occur if the crystai
=] N . . . . .
w were improperly inserted in the circuit.
i/ N The size of the crystal has been carefully
h N R ’ 4
% 7 A =N determined to allow the BROAD CRYS-
\\ / 4 TAL position to tunc as broadly as pos-
N o . P .
20 \ \ % <7 stble. The capacity of the crystal holdcr
\ v/ \\ has been reduced to 2 minimum through
m N\ N \l the use of a specially designed polyseyrene
holder.
% s 2 o1 ams m w2 s w4 s e =5 4 -3 -2 -1 4535 H 42 +3 44 S “4 <3 <2 - 4SS M 42 €3 ¢4
KILOGYCLES OFF RESONANGE
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AVC ACTION

A double AVC system is used. The RF and mixer tubes
are operated by the broadly tuned carrier coming through
only three tuned IF circuits. The final signal however
passes through six-tuned IF circuits. As a result, when
the signal is slightly detuned, the receiver output has
dropped considerably while the AVC action has dropped
but very little. This results in a reduction of between-
station noise and a more sharply defined aural tuning
action.

“S” OR SIGNAL INTENSITY METER

The approximate DB per S unit equivalent is 6 DB's,
As is known, a DB, or decibel, is a unit of change in

sggn,l__[ level and is defined a¢c beino rhe laacr derectrakla

Wi Riae AV Gwiildwig ao v\.llja ilw 1lwaol uwiwvviaviuw
change the average ear can appreciate when listening to
a single pitched tone. 3DB is the least change the ear
detects when listening to sounds varying in both ampli-
tude and pitch. By comparison, a variation of one S unit
on the meter will indicate a change of two detectable

steps in signal level. Quantitatively, 2 DB gain or loss

. E .

is equal to 20 log ...(E—') where E; = input voltage and
124

E, = output voltage.

THE SECOND DETECTOR

As will be noted, 2 diode type of second detector is
used in the Model :SX-32 Its choice was prompted by
the fact that such a detector is capable of handling large
percentages of modulation with very little distortion.
This is due to the output of the diode being casily filtered
(iF Removed). In addition, the rectified output contains
a DC component which can be used for AVC purposes.

g b & & o Y TTVRT AR AT T

THE BEAT FREQUENCY OSCILLATOR

The BFO is turned on with the switch below the band-
spread handwheel and adjusted by the skirted knob
directly below the tone control. The BFO circuit, as will
be seen by referring to the schematic, is the well known
H_;l'rr]f‘y (\Q{‘i“')fnf. I[ "x'y;” he pnr;(‘pl‘ rthar o9 niasrae ,‘rnp=

tley oscillator ill be noticed that a plate dro
ping resistor is used to compensate for plakzc voltage
variations. An increase in receiver voltage causes an
increase in the plate current of the oscillator. This in-
crease in turn causes the voltage drop across the resistor
to increase, thus maintaining a more constant voltage
at the plate of the beat oscillator tube. A favorable ratio
of capacity to inductance is used. The fixed tank capacity
has been artifically aged by alternately exposing it to
very high and then low temperatures. In this manner
any residual strains of the component parts are removed
and the capacity of the condenser remains constant.
The BFO coil is permeability tuned which further re-
moves the possibility of drift which would occur should

- ' Ry . tha ~fean:
a compression variable be used to resonate the circuit.

Proper location of the Beat Oscillator tube and its
associated components plus excellent shielding and me-
chanical rigidity do much to keep stray fields from being
established. Little BFO leakage is to be expected in the
Model SX-32 so ‘“‘tweets” or BFO harmonics will not
prove to be bothersome.

THE AUDIO AMPLIFIER

The second or outpurt stage of the audio amplitier in
the Model SX-32 receiver uses two 6V6GT tubes connec-
ted in push-pull. These tubes are driven by the 65C7
double triode. One of the triode sections of the 6SC7
tube is used as the inverter to the 6V6GT tubes. A por-

af tha fires (.,CI‘

rion ()_r the sggn'nl from the nlare circuit of the firs SC7

sf BRUMEL LG paarl Ui
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triode is fed to the grid of the other 68C7 triode Section,
thereby giving two output voltages in opposite phase
suitable for exciting the push-pull 6V6GT output am-
plifier
plifier.

THE POWER SUPPLY

The power supply in the Model SX-32 is quite normal
except that it supplies voltage for the 6V6GT output
tubes directly from the rectifier or before the filter system.

I - att ' ier ara grastl o owa to
Voltage fluctuations in the receiver are greatly reduced

increasing the audio output of the receiver and stabitizing
the operation of all circuits.

The filter circuit consisting of a total of 60 mfds of
capacity and a 12 henry choke keep the hum level of the
receiver in excess of 60 DB below maximum output. The
power transformer is built to withstand continuous oper-
ation at 250 degrees F but has been designed to run at

1 g 2 o srvdae mamenal Ao Tl
appmx:matel, 160 degreea F under normal COiiaitioins.

SPECIFICATIONS
Tubes:
1—6AB7  1st RF Amplifier

1 AQW= o IS |

- A om0
2 Vo j pAayies P\F ATHPILTHCT

1—6SA7- Mixer

}—6SA7 HF Oscillator

1—6K7 1st IF Amplitier

1—-6SK7  2nd IF Amplifier

1—6B8 AVC Amplifier

1—6H6 2nd Detector and AN.L. Tube
1—¢J5 Beat Oscillator

1—68C7  1st Audio Amplifier
2—6V6GT Push-Pull Output Amplifiers
1573 Rectifier :

Power Consumption—at 117 volts—60 cycles—138 wates
Power Consumption-—DC operation—18 amp. at 6 volts
or 108 watts
Power Output —8 watts undistorted
Sensitivity—(far .05 watts output) Bands 1 to 5—2 MV
and under; 6th band 4 MV

2x 1000 x
Selectivity—IF broad Chigh fidelity) 12 kc 36 kc
IF Sharp 4.1 ke 22 ke

Frequency Range RF—Note: These are the actval fre-
quencies covered corresponding to nominal figures in-
dicated on the front panel.

500 to 1450 kilocycles
14 to 2.8 megacycles
27 54 megacycles
52t 11 megacycles

10.5 to 22  megacycles
21 to 42 megacycles

Frequency response AF broad 1F—tone
control high-70 to 3000 cycles = 214 DB

Speaker Output Impedances—5000 and 500 ohms

Intermediate Frequency—455 kc

Table cabinet dimensions—2014" long x 10" high x 1434"
dee

Relay Rack dust cover dimensions—14%4" deep x 174"
long x 834" high

Panel dimensions—19” x 834"

Chassis dimensions—1734" x 134"
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ALIGNMENT PROCEDURE MODEL S$X-32 SKYRIDER

Equipment Needed for Aligning:

1—An all wave signal generator which will provide
an accurately calibrated signal at the test frequencies
indicated.

2—OQutput indicating meter connected to 5000 ohm
output terminals.

3—Non-metallic screw driver.

4—Dummy antenna of 200 mmf and also 400 ohm
carbon resistor.

Setting of controls prior to alignment—IF and RF.
Tone control at maximum high frequency position

(#9)—BFO at 0—AF Gain at #9—RF Gain at #9—
Band switch—IF alignment position ..5 to 1.4 band. | —RF
alignment depending on band aligned.

Selectivity ‘control sharp IF, Send-Receive switch in
Receive, Crystal phasing at #3 on left side, ANL—OFF—

A‘Yf‘ I\'l"l"
Vi Urr.

Important' Have bandsprcad control so logging scale

reads 100.

Antenna trimmer adjusted for Maximum gain at each
RF alignment point on Bands 3-4-5-6.
Note: Antenna trimmer not in circuit on bands 1 and 2.
455 KC—IF Alignment: Tune main dial to 1400 kc on
5 to 1.4 m.c. band. Connect the hot lecad from the signal
generator to 6SA7 mixer terminai #8—Ground to chassis.
Roughly adjust the alxgmng screws of Tl the lower

screw of which is acce
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ing bracket, for maximum gam Now ad)ust lowcr screw
on T2 (do not adjust upper screw). Also adjust C31 and

the trimmer screws at the top of T3 for maximum gain.

Switch to Crystal Broad Position—Turn on BFO and
adjust to a tone of about 1000 cycles. Vary the frequency
of the signal generator while adjusting the top screw on
T2 until the output goes through 2 maximum, dips down
and starts going up again. Adjust the phasing control
for maximum selectivity and then back off the top screw

" puronr

tnc gutput reacnes a minimum value between
aximum values first noted. The frequency of
al generator thuld be varied over a small range

on T2 until
the two
the signa
while Ad;ustmg the top screw of T2. A swishing note,
in contrast to the usual sharp crystal tone will be ap-
parent when the correct adjustment has been reached.
Switch to ““Xtal Sharp”” and adjust C-4, for maximum
output while varying signal generator frequency. Two
points of maximum output will be doted corresponding
to two adjustments of C-,. Either one of these points
lmy be uscd Jt whxch to leave C-3. A sharply peaked

.L-

tnc cofrrect d.(]]ub[lllC[]t

LuLpuc nc QuULpuULS 1L4Lll£.q WllllL
aligning thc “Xml Sharp" and “*Xtal Broad'' positions.
The apparent sharpness of tone should be midway be-
tween the “'Sharp’ and *“'Broad’ positions.

Switch again to **Xtal Sharp™* and set the signal gen-
erator to exact crystal frequency. Set BFO front panel
control to a tone of approximately 1000 cycles. Switch
again to ""Sharp IF"" and carcfully realign the IF trans-

formers as carlier described in the first paragraph of these
instructions.

Beat Frequency Oscxllator Ad]ustment —In the center

T SPNNPUN T
of the "Piwch LOontrol

blldll after the knob has been re-
moved, you will find 2 recessed screw for the adjustment
of the Beat Frequency Oscillator. Before rotating this
screw with a suitable screw driver, loosen the set screw

on this shaft. This set screw can be reached with a spintite

wrench from the top. With the cygnol generator \-Ullllbhlcd

to the 6SA7 mixer terminal #8 as above, the generator
set to the frequency of the crystal, and the BFO switch on,
aq;ust the screw in the center of the pitch control till zero
beat is heard. Tighten the set screw and assemble the knob
so that this zero beat position will occur in the center of,
the total angular rotation of the pitch control knob.

AVC Amplifier nu; ustment:—Connect a high resistance
voltmeter across resistors R-49 and R-54. With the signal
generator tuned to the crystal frequency as above, adjust
the trimming screw on top of T-6 till the voltmeter reads
maximum.

GUARANTEE

This receiver is guaranteed to be free from any defect
in workmanship and .material that may devclop within
a ‘pei'xud of uiﬁcty‘ (W} aays from date of puruldbc‘ under
the terms of the standard guarantee, as designated by the
Radio Manufacturers Association. Any part or parts that
prove defective within this period will be replaced with-
out charge when subjected to examination at our factory,
providing such defect, in our opinion, is due to fauity
material or workmanship, and not caused by tampering,
abuse or normal wear. All such ,nlmsgmgms to be made
FOB the factory.

Should this receiver require any adjustments, your
dealer or distributor has complete technical service in-

11

formation, or the factory will be glad to assist you in
any problcm direct.
Should ATV O

onouia it Be necessary to i part or parts to
the fa.ctory, "Return Material Permit’’ must be ob-
tained in advance by first.writing the Adjustment De-
partment, who will issue due authorization under the
terms of the guarantee.

The Hallicrafters, Inc., reserve the right to make
changes in design or add improvements to instruments
manufactured by them, without mcurrmg a.ny obliga-

na s
tion to install the same in any ins

purchascd.
All Hallicrafters receivers are built under patents of
RadioCorporation of America and Hazeltine Corporation.
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ANMTENMNA
B3 B& BS B4

. r | o

‘ . L : I
IST RF IST. RF
Bd-58 ——— BE-514
B3- 55 85~ sil

FP& FP5 FPi

"FP" INDICATES FIXED PADS WHICH SHOULD
MOT BE ADJUSTED.

Bl, B2, B3, ETG. REFER
O HAND |,

TO ADJUSTMENTS
BAND 2, BAND3, ETG.

RF ALIGNMENT

Conimect hot lead ol S-ifu.ll generaror (o As—theough dummy antenna shown in table. Leave jumper connecoed
hetween As and G Grownd of Generaror to Chassis

| HIGH FREQUENCY END | LOW FREQUENCY END

P Rﬁr’;“r::l ' sl'lﬁr:‘:n I I_-,?::::::I | Adjust Osc. | Adjust Trimmers | Adjuse Ose. | Permeability
[ With for Max. Gain | With Tuned By
1 ] EE _I'_I.Il-_ _1ime _gl.'ll" Hl:lnf__ Ca — Ca Ce | iy
1 3 I 200 mml PR, T B
¢ i T | 400 ghms | Cn Cr Cr |
2T |15 | 15 | dooohms | fes &
X & 5 a00 ohms | Ca i Br I e | e
3 | 30 1 3 | Aohms e = e 5
q 10 10 | %0 ohms Cit BL @ T
4[58 | 6 |_®ohms || . 5 | & S
_'.% o R N #00 hms | Cw Lo Cre | A -
[ | G __w!'l_ms__h = = 5 5o 5
6 | 38 38 | 400 ohms '!| Lo Cx  Cs iy SRR
e | o i e [ §0ohms | T B3 Siy S




AUDIO FIDELITY CURVE

+10 "BASS IN"
O _ __-"'-_.._..__‘_\-? _ —
H"‘“-..L -“"\.\ . ('/J
b I~
o 0 ‘\s:aj
—f R, S
W MODEL SX-32 N\ N N
s ANEAY
w N \\
B -30 - N
a0 (1) tF. BROAD-TONE CONTROL OUT AL
|| (@ LF. SHARP-TONE CONTROL OUT )
o (3) LF. SHARP-TONE GCONTROL IN
30 o 1000 10,000

CYCLES PER SECOND

The following measurements made wirh a 20,000 ohms per volt merer and taken from the socket ceennnal indicated
ro ground or recciver chassis. Anrenna and ground were disconnected from the receiver when these measurements
were raken and the RF and AF gain controls sct ar maximum “DL" means Dead Lug bur will mdicace voltage

when used as a ne Normal ralerance allows a variation of +10%, fram the mdicated 1 alues

TUBE FUNCTION SOCKET TERMINALS
B N T
mm_ RF Amp (D) L .__';1__‘ 45 ‘ B0 . 63 | 2is e ]
6SK7  RF Amp. (D) i 4.35! 01 . 435] 120 ! 63 230 :
6SAT | Mixer : 350|100 i L _37_! 03 _ i_
647 |HFos. | im0 |mo . 03 .I .63 7i mo |
o7 |FAmp ) | L T T T N
_—_I ) ) 280 f 120 ' 63 | 4 075
E(? ‘ [F Amp 2 _._ B —__4 | __4 | izo :783 ! 280 o N
6B8  AVC Amp. ' ) _’2%(;7_i_7oz _70_17_:‘_120 | 63 ‘__z__i__ )
6H6 | ANLand DLT. | . ] | e |
a5 _‘ Bear Osc _| i _‘_'" 130 - e .____;_ BFO ON 4

. ! ONLY FOR TEST
_(;S("j - 1st Alldl(; A;p 7, _;4_0 ; I 1 137 _ 1-4 63 T
OV6GT | PP Auvdio Amp. | o x| DUV AR
6V6GT P.P Acdio Am_p._; o e |6 _ _ 6.3 17 L
353,__1};1}1; B ‘1‘3'25""3};5}«;346' A}l}m_’ _; . i
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MODEL $X-32 SKYRIDER CONDENSERS . -

Voltage ilo. ,@@‘ﬁ Value Voltage or
Ne.: Value or Purpose Type Purpose Type
) C38 .05 mfd 200
Cci1 Band No. 1 tuning condenser tubular
C2 Main tuning condenser gzg mn‘Ol n':':i 400 tubular
Cc3 3 plate band spread cond. e T 0 ot mica
C 4 5 plate band spread cond. e gg; 30  mid 25 electrolytic
E 2 . 25 qu 200 tubular C43 ,'02 mfdf 400 tubular
E (73 155)(3) mmrf B cgr;!]ensGer 4 Variable Air C44 506 ;’E;’ﬁ% 107 . tw:stea". leads
mm an . i g mica
C8 3160 mmf Band No. 5 pad mica 45 05 mfd 400 tubular
€9 2830 mmf Band No. 4 pad mica o 05 mfd 400 tubular
o 100 mml BedNosmd  ma | s 0 ma 5o oy
. electr
& 790 mmf Band No. 2 pad mica Cdo 30 mid 450 elecerolytic
< 3 f Band No. 1 pad mica C50 .02 mfd , 400 bul
13 temperature Compensated condenser e C51 tubuar
C14 .02 mfd : 400 tubular ¢ 01 mfd 600 tubular
cis 02 mfd 400 tubular 32 01 mtd 600 tubular
C .02 mfd 400 tubular U)o m 200 tubular
2y 05 mfd 200 tubular ol 19 mmf e ceramic
C}S .02 mfd 400 tubular 56 Ay’ ceramic
C29 .02 mfd 400 tubular C57 5 mm; LT ceramic
0 .02 mfd 400 tubular C3a 5 mmf twisted leads -
g;; 825 mgg Zgg tubular C59 s o " See{a{nui
. m tubular C . 5 oy 1 1 ramic
g%.’) .02 mfd 400 tubular Cg(l) 25(2) mmi ewisted leads LT
C24  2mfd 400 tubular Ceo i e mica IN-TI
2 2000 mmf e mica c63 0% ot 400 tubular
¢ .02 mfd 400 tubular Céi o df 200 tubular
<2 02 mfd 400 tubular C65 02 mfd 400 e
C28 02 mfd 400 tubul . tubular
C29 20 mmf trimmin:;u;mdenser b 226 05 mid 200 tubular
C30 20 mmf trimming coudenser CGg 02 mfd 400 tubular
C31 20  mmf trimming condenser cee C69 28 mm£ T mica
ggZ 20 . mmf crystal phasing air C70 2000 ﬁ:ﬁf mica
c33 .02 mfd 400 tubular c71 100 mica
s 8% mig 400 tebular C72 5 $$£ wisted lead mica
. m 200 twist
C36 2000  mmf o “;ﬁ}‘cl:‘ 8«31 2 mmf cwisted leads ...
Cc37 50 mmf mica 25 mmf ce mica
. MODEL S$X-32 SKYRIDER RESISTORS )
No Valie in‘Ohms Wattage or No Value in Ohm Wartage or
rurposc U v aluc in Lohms Pul‘p()sc
R1 100,000 il R31 11,000 Candohm 1-1/2 Warts
ﬁ g lUygaa ‘\‘-1\/’;“‘ o4 4,000 Candohm 7 Watts
R3S 25000 1 1}32 500,000 Audio Gain
RS 1:000 1/3 R35 5Gé’ggg Tonelégﬁtmi
R 100,000 15 o 100,000 i3
R 3 300 %;3 R38 2,500 2
R 1,000 3 R39 200,000 1
R10 3,000 1/3 R40 250,000 153
%11 _00,200 %; g R4l 250,000 1/3
12 00 R42 200 109
R13 1,000 1/3 R43 20,000 2110%
R14 3,000 1/3 R44 5,000 10
R15 100,000 1/3 R4S 20,000 1
R16 3,000 1/3 R46 50,000 1/3
R17 30,000 —1 watt R47 1,000 1/3
Ri8 3,000 i/3 R48 200 1/3
R19 100,000 1/3 R49 250,000 1/3
R20 500,000 1/3 R50 500,000 1/3
! ol VA e {3 ook
R23 5,000 1/2 R53 500,000 152
R24 . 106,000 1/3 RS54 *50,000 i/3
gg 25506%)8 1 g RS55 50,000 1/3
2 , R
R27 2. meg 1/3 Rgg 50’(5)33 }/'2
R28 100 1/3 R58 8 i};
R29 500 S Meter Control R59 15.000 1/2
R30 1. meg 1/3 R60 50,000 1/3

15






