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THE 1941 MODEL $SX-28 SUPER SKYRIDER RECEIVER
INSTRUCTIONS FOR INSTALLATION, OPERATION AND SERVICE

INSTALLATION

[t is recommended that, upon receipt, the carton and

then the receiver be carefully 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 alrernating
current. A universal 110-220 volt model is obtainable on
order. This model can be operated at either of those two
voltages with 25/60 cycle curfent. If che voltages are
higher than indicated an external stepdown transformer
must be used. A switch, mounted on the top of the uni-
versal transformer case, will allow convenienc 110-220
voltage change.

The standard model SX-28 receiver comes equipped
with a cabinet far 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 1738" and depth
1315". When the model SX-28 is so mounted che table
cabinet is reptaced with a Just cover. The muximu
over-alt length of the receiver will then allow i m
mounted ina rack wich uprighechannel ¢learance of 1744,

TERMINALS AND CONNECTIONS ON
REAR OF RECEIVER

SPEAKER

On the rear apron of the receiver’s chassis appear twu
terminal strips for connecting either a 500 or 5000 ohm
speaker to the receiver. Should a macching HALLI-
CRAFTERS Bass-Reflex speaker be vsed with the re-
ceiver, it should be connected to the 5000 ohm terminals.
The $00 ohm terminals can be connected to a speaker or
ather toad 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
mode! 8X-28 receiver,

Very satisfactory results throughout the tuning range
of the $X-28 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. Ie
surc that the antenna is insulaced 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 connecred.

In the event a doublet antenna is used with the model
§X-28 SUPER SKYRIDER receiver, the two wires of the
doublet lead-in should be connected to terminals Al and
A2. The Jumper between A2 and G can remain connected
or removed, depending upon its effect on favorable re-
ception.

A ground can be used if desired and should be con-
nected to the G terminal. Connecting the receiver to a
good ground (cold water pipe or 6 foot rod driven in
moist soil) might improve reception and reduce noise.
Under normal condicions no noticeable difference will

~ist s0 a ground is suggested only if it aids reception.

Should vou wish to have a sepurate antenna for some
one short wave frequency or band, a half-wave antenna
cut to the proper length for the desired frequency wiil
lurovc very eflective. The following formula will give the
ength of the 14 wavelength antenna depending on the
desired frequency.

- 463
Length in feet =

frequency 1o megacycles.

or, for example, a half wave 40 meter antenna would
463

be— 5= 66.14 feet long.

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 ipsulator inscrl:czjg at thar point,
The twisted pair, or open wire transmission line, is then
soldered to each 33 foot length, after the enamet has
been scraped off, directly on cither side of this center
insulator. The other end of the transmission line should
be connected to Al and A2 on the receiver. It should be
remembered that such an antenna has directional prop-
ereies broadside to its length and should be so oriented
if maximum pickup from a certain direction is to he
expected.

In designing transmission line systems tor 2 more accu-
rate match of the linc to the antenna inpue circuie, it
will be helptul to know that che approximate antenna
input tmpedance of the receiver iy 400 ohms.

STAND-BY SOCKET

The Send-Receive switch on the front panel makes the
receiver inoperative by removing the plate voltage from
the rubes when the switch is in the SEND position. Con-
nected in parallel with this switch s 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 contaces 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 circuic
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 tmpedance crys-
tal or magnetic pick-up arm should be used for this pur-
pose and connpected to a standard headphone plug. This
plug is then inserted in the PHONO-JACK when record
playing is desited. 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 onee more
places the RF and IF portions of the receiver in operation.

6 VOLT DC SOCKET

The DC Operation Socket can be used when it is ncces-
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
should be removed for bactery or vibrapack operation.



A similar plug to the shorting plug should be wired as
shown on the Schematic diagram and connected to the
externzl source of DC power. The DC operation plug is
then inserted in the socket and operation from barceries
or a vibrapack is secured.

270 volts of plate volrage, or B supply, ar 150 milh-
amperes curcent are necessary for successful operation of
the receiver, should it be operated in this maaner.

“S” METER ZERO SET

"8 METER CONTROL is obtained by varving the
knutled 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 ic will go. In addition, the swictch directly helow
the handspread hand-wheel musc be in the AVC--ON
Position. When these conditions have heen complied
wirh, remove the antenna {rom the Receiver and then
adjuse the 8 meter contral unrit the § meter reads zero.
Reconnecting the antenna to the receiver will then make
the meter indicate the relative carrier strenpth of each
incoming sigoal as various sipnals are taned .

OPERATION

Fach control of the Model SX-28 SUPER SKYRIDIER
receiver performs a definite function that contributes to
the outstanding reception capabilities of the unic. Full
appreciation 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 rhe receiver’s perform-
ance.

The large calibrated main dial shows the {requencies
covered throughout the 6 band, 550 ke to 43 mc fre-
quency range of the reciever. They are as follows:

Band 1—550 to 1,600 kilocvcles
Band 2— 1.6to 3.0 megacycles
Band 3-- 3.0to 5.8 megacycles
Band 4— 5.8 to 11.0 megacycles
Band 5—— 11.0 to 21.0 megacycles
Band 6-- 71, to 43. megacvcles

The BAND SWITCH, directly below the main dial, will
place the proper set of cotls in the circuir 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 resercing or logging purposes.
Of particular interest is the tocking clutch which will be
found directly below the handwheel. This feature will
allow you to lock the main dial after a desired signal
has been tuned in. Subsequent movement of the hand-
wheel will not detune the receiver hecause the control is
provided with a clutch which disengages the handwheel
once the dial lock has been set.

The International Shortwave broadcast bands are indi-
cated on the main dial by heavier lines showing the
frequencies on which chese transmissions will be heard.

The Amateur hand sctring 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
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 dial will be accurate

only if the bandspread condenser is set at minimum capac-
ity which 1s 1n<_ricated by a setting of 100 on the band-
spread logging scale. It should be recognized that if the
bandspread condenser is left at any other setting but 100,
that small amount of bandspread condenser capacicy,
added to the main tuning condenser capacity, would
throw off the main tuning dial calibrarion 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 1|n§crsc0rcd with another dark line,

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

When “bandspreading ™ any frequency throughout the
tuning range of the receiver remember the main dial must
then be ser to a slightly higher frequency than the de-
stred signal. The ditlerence depends on the amount of
handspread condenser eapacity used and rthe frequency
of the recetved sigmal,

When switching from ane ranpe to another, an indi-
cator maves vertically heliined bath the main and hand -
spread dials. Tuning fatigue is thereby grearly minimized
hy focusing atiencion on only the frequencies covered by
that particnlar sctting of the bandswitch.

‘The transhucent, indirecdy lighted dials are easily read
a4 so arranged that parallax is reduced to an absolute
mmpnum,

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

The TONE CONTROL curns the receiver or and aff
and in addition emphasizes cither the base or treble fre-
quencies to the extent required by various receiving con-
ditions. 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 {turned to the left
until the switch operates

Place the bandswitch in position .55 to 1.65 mc, which
will then enable you to tune in stations on the standard
Broadcast Band.

Rotate the RF GAIN control to the right until ¥9 on
the skire 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 chat the § meter
will be properly connected in the circuit, the AVC-BFO
switch appearing ro the lower right of the bandspread
handwheel, must be in the AVC QN position.

Note: The Anzenna Trimmer control 18 not in the circuit
on Bands 1 and 2. On the remaining bands proper adjuse-
ment of this control is indicated by the maximum signal.

After complying with the above conditions, the AF
GAIN control should be advanced to the right undil the
desired volume is obrained. Tuning the receiver by oper-
ating the main dial handwheel will now allow vou to
pick up stations throughout the .55 to 1.65 mc tuning
range of the PBroadcast band. Maximum deflection of the
S Meter will indicate when each stacion 1s accurarelv
tuned in. :

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

The other controls on the mode! SX28 SUPER SKY-
RIDER receiver will enable you to ohtain the best results



from the receiver once you have hecome used co their
cffects on the reception of various types of signals.

The SELECTIVITY control acts as a shutter or gate
and varies the width of the path on which signals reach
the second detector of the receiver. Six different selectiv-
ity steps are provided so that you can successfully cope
with different degrees of interference. Reference o the
SELECTIVITY CURVE will show, graphicalty, how the
control trims the width of the signal so thar what inter-
ference might be present in the signal’s skirts or side-
bands is effectively clipped off. Should an interfering sig-
nal lap over into the desired sigral, adjustment of the
SELECTIVITY control, will reduce that interference.

ILF. SELECTIVITY
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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 pares,
which are combined in the side bands, or skirts, will he
passed co the 2nd detector, audio amplificr, and then
Speaker. As the selectivity of the receiver is increased
from BROAD-TFta X TALSHARY the pate, oradmittance
pathy is secgarcowed that only tie main porcon of the
signal is altowed to pass throngh. This o and s effect
on the quality of reprodoction is readily appreciared by
listening to a signul and noting the reduction in higher
frequency response in the more selective serrings of the
switch,

At this point, it is sugpested that che 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 princtpally for the reception of code,
or CW, signals. By proper associated operation of the
CRYSTAL PHASING control true single signal opera-
tion and the maximum in selectivity can be obtained
Cerystal 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 conrrol namelv—XTAL Shacp, XTAL
Medium and XTAL Broad.

The conrrol is used to remove heterodvne interference
as well as to minimize other forms of interference having
a predominance of high frequency components- such as
static and interference from clectrically operated devices.

The A.N.L., or Autematic Neise | imiter, materially con-
tributes to the satisfactory operation of the receiver by
limiting objectionable interference caused by ignition
systems ot other man made causes of electrical disturb-
ances. With the A.N.L. control retarded to the left as
far as it will go, or until the A.N.L. switch is heard to
operate—the noise limiter circuic is not functioning.
Tuening the control to the right closes the switch which
is mounted on the control. The noise limirer is now op-
erating. Progressively turning the control clockwise
varies the threshold at which the neise limiter starts to
take hold. The setting at which the control will be left
depends entirely on the type and amount of interference
present as well as the signal scrength. The noise limirer
should be judicionsly adjusted because through its opera-
tion the desired signal ¢an even be eliminated or badly
distorted which destroys its usefulness. Only after vou
have become familiar with the operation of this control
hy actual practice can you determine how far it should
he advanced before the best compromise between noise
and signal is obtained.

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 8§ 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
intensity.

Inasmuch as the AVC circuit levels all signals to a
predetermined value (See AVC action curve) no one sig-
nal can overload the receiver and cause distortion. At
rimes, in searching for distanc or weak signals, it mighec
be desirous to use the full sensitivity of the Model $X-28.
In that case place the AVC switch 1n the AVC OFF posi-
tion. Remember thar with the receiver operating wich
no AVC action, strong signals will overload the input
circuic with resultant distorcion. Under such a condition
of operation the sensitivity of the set must be then con-
trolled, mamially, by properly retarding the RE Gain
control until von have reached the poine helow which
ovetloading takes place.

The ather fanction of (his switeh is (o turo on the
Reat Frequency oscillator, When veceiving code sipnals,
a heat pore is absolutely essential. Wich the BFO switch
in the ON position, each signal tuned in will be accom-
panied with a beat note or whistle. For proper adjust-



inene of the BFQ control which appears directlv under
the TONE CONTROL the following procedure s sug-
gesred. Set the BFO control to zero, now tune in 2 signal
either voice or code. If a code signal is received, 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 resonated. Now, without retuning the re-
ceiver, rotate the BFO control until a beat note of the
desived pitch is obtained. You now have introduced a
beat note which differs from the 1F frequency of the
receiver, namely 455 ke, by the frequency of the audible
signal. Variation of the BFO control will allow you ro
change the pitch, or frequency, of the oscillator which
will prove to be of help under various conditions of
intcrflcrcncc.

Directly under the BFO control will be scen the BASS
IN-OUT Switch. With this switch in the BASS IN posi-
tion you wil] have normal audio fideliry. Placing the
switch in the BASS OUT position, the audio filter CH,
is inserted. The effect of this filter on the band of fre-
quencies passed is shown on the AUDIO FILTER curve.
This flter will contribute greatly to the intelligibility
of the received signal when the receiver is operated in
the advanced positions of selectivity.

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

SUMMARY OF RELATED CIRCUITS

THE 2-STAGE PRESELECTOR

The RE AMPLIFIER. or pre-sclector, of the Model
8X-28 SUPER SKYRIDER has 1-6AB7, 1-63K7 tubes in
cascade 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 aircuits, the band
widch would he narrowed to such an extent that even
expanding the IF Amplifier to its utmost would still not
provide high-fidelity recepuion. The modern communi-
cations receiver requires two stages of preselection on
the higher frequencies to accomplish only one primary
object—satisfactory image rejection.

The Model 5X-28 has an image ratio of 45 to 1 at 28
me—350 to 1 ac 14 mc and a proportionately increasing
ratio as the frequency is lowered. While the two RF
stages are principaily needed to obtain such image ratios
they also perform two other uscfu! functions—more fav-
otable 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 bheen
taken to complecely 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 induccance,
cach cotl is permneabrlicy tuned. This resules in exace
adjustnrent of inductance with improved tracking and
gamm as the resulr. On Bands 1 and 2 1he inductance of
the antennz coils ts sutliciently large so that lead lengeh
differences do not cause any noticeable inductance change |

THE OSCILLATOR AND CONVERTER

A separate 65A7 tube is used as the High Frequency
Oscillator jn the Model SX-28 SUPER SKYRIDER.
This tube proves desirable in this function because of its
very high value of trapscouductance 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 Tap—a point where variations of operating
parameters of the converter tnbe will least affect the
68A7 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 65A7 tube is that a negative loading is

agp]icd to the tuned circuir 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 I Amplitier of the Model SX-28 was designed
with a view towards permamnency of adjustment under
conditions of extreme changes in temperature and humid-
ity as welb as unusual meclanical vihration.

The first two 1F Transformers are permenbility tuned.
In comparing this type of cransformer with one having
compression mica tuning condensers, it must be remem-
bered that it takes many more turns of the adjusting
screw o cause the equivalent change in tuning of the
permeabiliry 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 mmaking it impossible to turn unj‘cr vibration.

The diode transformer is air-tuned with two variahle
condenscrs each with a lump capacity of SO mmf and
vartable of 50 mmi{. These air trimmers are also under
spring tension so that they can withstand considerabie
vibration. Being of the air runed type, their capacity
change s ncgligible with wide changes in humidity.
Reference to the Schematic will show that the [F trans-
formers are expanded in two steps  therehy enahling
medium or full reproduction of the higher {requencics
to he obtained.

VARIABLE SELECTIVITY
Six ranges of sclectivity are provided in the model
SX-28 receiver, They ate:
1—Broad IF—(for high fidelity reception)
2Z—Medium IF—moare 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 Medivm—(next selectivity stecp to #4—
greatly increased sideband cutting—more pro-
nounced crystal “‘Slot” for interference—very
lictle highs present) ’
6—Crystal Sharp—(position of extreme selectiviey—
practically no sideband content—very pro-
nounced crystal “sloc’")
The grafhic effects of the different steps of selectivity
on a signal are shown in the SELECTIVITY CURVE
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SINGLE SIGNAL ADJUSTMENT

Tt is extremely simple to attain single
signal reception with the SX-28. First, turn
on the BFO to the desired Beat Note and
turn the sclectivity switch to the XTAL
SHARP position. Pick a good solid CW
signal, preferably a commercial station be-
canse a commercial is likely to stay on long
enough for vou to complete 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,
turn the PHASING control until this
weaker of the two amplitudes is reduced
to a minimum. (If the weaker amplitude
appears on the right the above procedure

CRYSTAL FILTER CIRCUIT

In positions 1, 2, 3the crystal is short circuited, In position 4 the short
across the crystal is opened and the iron core in the secondary of the
transformer is adjusted for Broad Crystal Action and at chis point is
accurately tuned to the crystal frequency. Due to the close coupling
of the secondary to the crystal, the sharply rising resonance curve ot
the crystal causes, in contrast, a sharply ff;lling resonance curve in the
secondary. The combined action of these two characteristics results in
arelatively broad resonance curve for the CRYSTAL BROAD selectivity
serting. In the MEDJUM CRYSTAL No. 5 position, Cea is adjusted for
selectivity midway hetween the BROAD and CRYSTAL SHARP
sctrings.

I position 6, or CRYSTAL SHARP, the trimmer Cag is adjusted for
the Sharpest crystal action. Under this condition, the Sccondary is
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
circuit. When this point is reached it is indicated by a rise in the output.
Two such points oFincrcascd output will normally occur—one for cach
adjustment of the secondary on cither side of the resonant frequency
of the crystal,
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still holds.) Then tune to stronger of the
two amplitudes and adjust the BFO con-
trol to a tone most pleasing to vou. This
adjustment for single signal selectivity will
hold with no further adjustment unless you
change the phasing control.

ceiver to the weaker.

With Selective Switch in XTAL
Sharp position identify the
weaker amplitude—Tune Re-

djust phasing control carefully
until this weaker amplitude is
reduced to a minimum.

Retune Receiver to the
stronger amplitude and then
adjust pitch control until
you get note most pleasing
to copy.

100

CRYSTAL FILTER CURVES

NOTE: The CRYSTAL FILTER and

BROAD

holder are wired directly into the receiver
and do not plug in as herctofore. In this
manner exceptional crystal filter action is
obtained because of the climination of the

”
3

capacity and losses of a socket. So mount-

DECIBELS
8

ing the crystal prevents possible change in
polarity which would occur if the crystal
were improperly inserted in the circuit.

N
s

The size of the crystal has been carefully

< determined to allow the BROAD CRYS-
TAL position to tune as broadly as pos-

] N

sible. The capacity of the crystal holder
has been reduced to a minimum through

the usc of a specially designed polystyrenc
holder.
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NOISE LIMITER

The principle of operation of the limiter is very similar
to that of the Lamb limiter which has heen described in
detuil in past {ssue of (]).\”l‘. The carrler of the recelved
gignal iy fiest converted over to the intermedinte lrc:
yueney and then fed into the 617 amplificr and 6138 AVC
amplificr and 6AB7 noise amplificr, A hroadly tuned I
gransformer is used in the plate of the 688 with its
srimary and sccondary closely coupled. The sccondary
}ccds into the 638 diodyc where rectification of the carrier
furnishes AVC voltage for the RF and mixer tube as well
as for the 6AB7 noise amplifier: A broadly tuned IF
transformer is used in the plate of the 6AB7, the secon-
dary feeding into the 6H6 noise rectifier. A 455 ke wave
trap (CH4 and C55) is used which allows the p_assa%c
of the higher audio frequencies without attenuation. In
the form of further explanation of our approach toward
noise elimination, it must be remembered that noise in

6L7

reneral is composed of a random mixture of high and
ow frequencies. Of this mixture the predominaring
hgher frequencies ure the most objectionable, Te i 1o
our advatape to retuin the high frequency componeinta,
I'hus, these transients witl be allowed to rise to a point
far above the carricr level with the result that they will
be applicd to the injector grid of the 617 tube without
being reduced in value. Transients, such as ignition inter-
ference having a steep wave front, consist largely of high
frequency components. The voltage applied to the grid
of the 6L7 tube has a negative polarity because of the
6H6 noise rectifier. By varying the ANL control, we
raise or lower the negative voltage applied to the 6L7
tube until it is barely sufficient to overcome the noise
impulses applied to the grid of this tube without allow-
ing the modulation peaks of the carrier to become badly
distorted.
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Constant tane signal no inter-
ference ANL OFF.

readahle.

1f the noise limiter adjustment permits oo great a
value of transient voltage to be applied to the 6L7 injec-
tor grid, detecrion will take place and rectified compo-
nents of this modulated carrier will appear in the 6L7
plate circuit. This effect will appear as distortion in the
ourput of the receiver. 1f, on rhe other hand, not enough

Same Signal ANL OFF. (Note
transient peaks extend wetl be-
yond rangc of screen. Signal not

Same signal. Same noise. ANL-
ON adjusted for most favorabic
signal ro noise ratio.

noise voltage is applied, then the momentary decrease in
sensitivity will not be great enough to stop the noise
from getting through and some of 1t will appear in the
plate circuit of the 617 tube and consequently in the out-
put of cthe receiver. As a result the noise limiter must bhe
carefully adjusted to the parnicular catrier and noise
level being received.

AV.C. CURVE —AT 3 MC.

+8

t4

DECIBELS
Q

MODEL $X-28

10 100 €000

MICROVOLTS

10,000

INPUT

100,000 1,000,000



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 chrough six-tuned IF circnits. As a result, when
the signal 1s slightly detuned, the receiver Outimt 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.

“§"” OR SIGNAL INTENSITY METER

The approximae DI per 8§ unic equivident is 6 s,
Asis known, a DB, or decibel, ds o unic of clunge in
signal Tevel amd i defined as being cthe least derectable
change the svespe ear cin apprecitte when Hsteniog (o
acwirgtle pudched tone, S0P s dhe Teant ciionge the car
deteors when istening o somnds varving in both ampls-
tude and pitch. By comparison, a variation of one 8§ umit
on the meter will indicate a change of two detectable
steps in signal levet. Quantitatively, a DB gain or loss

1s equal o 20 log H.(g—') where £, =
2,
output volrage.

THE SECOND DETECTOR

As will be noted, a diode type of second detecror is
used in che Model §X-28. 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 easily Aleered
{IF Removed). In addition, the rectified output contains
4 DC component which can be used for AVC purposes.

THE BEAT FREQUENCY OSCILLATOR

The BFO is turned on with the switch helow the hand-
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 weil known
Hartley oscillator. It will be noticed thar a plate drop-
ping resistor is used to compensate for plate voltage
vartations. An increase in receiver voltage causes ap
increase in the plate current of the oscillator. This in-
crease in turn causes the voltage drop across the resiscor
to increase, thus maintaining a more constant voltage
at the plate of the beat oscillator tube. A favorable rato
of capucity ro inductance is used. The fixed tank capucity
has been artifically aged by alternately exposing it to
very high and then low temperatures. In this manner
any residuzl scrains of the component parts are removed
and the capacity of the condenser remains constanc.
The BFO coil is permeability tuned which further re-
moves the possibility of drift which would occur should
4 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. Litrle BFQ fenkage is to be expected in the
Model SX-28 so “tweets” or BFO harmonics will not
prove to be bothersome.

THE AUDIO AMPLIFIER

The sccond or ourput stage of the audio amplifier in
the Model SX-28 receiver uses two 6VOGT tubes connec-
ted in push-pull. These tubes are driven by the 65C7
double triode. One of the triode sections of the 65C7
tube is used as the inverter to the 6VO6GT tubes. A por-
rion of the signal from the plate circuit of che first 65C7

input voltage and

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 2m-
plificr.

THE POWER SUPPLY

The power supply in the Model $X-28 is quite normal
except that it supplies voltage for the 6V6GT output
tubes directly from the rectifier or before the filter system.
Voltage fluctuarions in the recciver are greaely reduced—
increasing the audio output of the receiver and stabilizing
the operation of all circnirs.

The filter circuit consisring of a total of 60 mfds of
capacity plosanadditional fibier in the 68C7 plate supply
s a P2 heney chioke keep the hum level of che receiver
neexeess of 60 DI helow maximum autpuc. FThe power
trarstormer i il co withstaud continions opecation
at 256 e een 1 but s beeo desipned too o stapproi
ity Too degrees 17 uider novnl consditions,

SPECIFICATIONS
Tubes:
1--6AB7  1st RF Amplibier
I 68K7  2nd RF Ampliticr
1 GSA7 Mixer
1 6SA7 HF Oscillaror
1 6L7 Ist IF Amplifier Noisc Limiter
1 -6SK7  2nd IF Amplifier
1--6B8 2nd Detector and S meter tube
1---6B8 AVC Amplifier
1- 6AB7  Noise Amplifier
1-—6H6 Naoise Rectifier
1-—6]5 Beat Oscillaror
1.-68C7 Ist Audio Amplifier
2—6V6GT Push-Pull Qucput Amplificrs
1—573 Rectiher

Power Conswinption: at 117 volts—60 cveles—138 warrs
Power Consumption-- DC operation-—-18 amp. at 6 volts
or 108 wartes
Power Output —8 watts undistorred
Sensitivity —(for .05 watts outpur) Bands 1 to 5 -2 MV
and under; 6th band 4 MV

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

Frequency Range RF—Note: These are the acrual fre-
yuencies covered corresponding to nominal figures in-
dicated on che fronr panel.

550 to 1,620 kilocycles
3.1 megacycles
5.9 megacycles

11.5 megacycles

21.5 megacycles

to 42 megacycles

Frequency response AF (audio filter out broad 1F —tane
control high-70 to 3000 cycles = 214 DB

Speaker Queput Impedances—5000 and 500 ohms

Intermediace Frequency—455 ke

Table cabiner dimensions—2014" long x. 10" high x 143 |*
dee

RclupraCk dust cover dimensions—14% (" decp x 177"
long x 83" high

Punel dimensions—19" x 83

Chassis dimensions - 173g" x 1314"

Weight--(unpacked)—75 Ihs.  packed R7 Ibs,

’/H‘
1



ALIGNMENT PROCEDURE MODEL §X-28—SUPER SKYRIDER

Equipment Needed for Aligning:

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

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

3—Non-metallic screw driver.

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

Serting of controls prior to alignment—IF and RF.

Tone control at maximum high frequency position
(#9)—BFO at 0—Bass switch at Bass IN—AF Gain at
#9—RF Gain at #9—Band switch-—IF alignment posi-
tion .55 to 1.6 band—RF alignment depending on hand
aligned.

Selectivity control at sharp 1F—S8end-Receive switch
in Receive~-Crystal phasing at #3 on left side—ANL--
OFF at 0—AVC OFF.

Important: Have bandspread control so logging scale
reads 100,

Antenna trimmer adjusted for Maximum gain at’cach

RF alignment point on Bands 3-4-5-G.

Note: Antenna trimmer not ip circuit on bands 1 and 2,
455 KC—IF Alignment: Tune main dial to 1400 k¢ on
.55 to 1.6 mc band. Connect the hot lead from che signal
generator to 6SA7 mixer terminal #8—Ground to chassis.
Roughly adjust the aligning screws of T, the fower
screw of which is accessible through hole in right mount-
ing bracket, for maximum gain. Now adjust lower screw
on T2 (do not adjust upper screw). Also adjust C31 and
the air trimmer condenser at the top of T3 for maximum
gain.

Swicch to Crystal Broad Position—Turn on BFO aad
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 a maximum, dips down
and stares going up again. Adjust the phasing control
for maximlufn scictiijvii and then back O}H the tgup screw
on T2 until the output reaches 2 minimum value becween
the two maximum valucs first noted. The frequency of
the signal gencrator should be varied over a snuel) range
while adjusting the top screw of 'F20 A swishing oate,
in contrast to the usual sharp crystal tone will be ap-

10

parent when the correct adjustment has been reached.

Switch to "'Xtal Sharp'’ and adjust C-5 for maximum
output while varying signal generator frequency. Two
points of maximum output will be noted corresponding
to two adjustments of C-y. Either one of these points
may be used at which 1o leave C-30. 2 sharply peaked
tone will result at the correct adjustment,

Switch to "Xtal Medium™ and adjust C-py till the
cutput is midwiy berween the outputs reached while
aligning the *'Xtal Sharp™ and "'Xtal Broad™ positions.
The appurent 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
concral to a tone of approximately 1000 cycles. Switch
again to “'Sharp IF" and carefully realign the 1F trans-
formers as earlier described in the first paragraph of these
mstrucrions.

BFO Adjustment: Set front panel control to zero—BFO
switch ON—S8ignal Generacor tuned co crystal frequency
—selectivity switch in 1F Sharp position—now, adjust
screw on top of T4, after loosening lock nue, to zero best.
Noise Limiter and AVC Amplifier Adjustment: Have
the controls set as before excepe that the AVC switch is
pow in the ON position. Connect a high resistance type
voltmeter across R47 which is connected between termi-
nal #5 of the 6L7 tube and chassis.

ANL & AVC Amplifiler Adjustment. Connect a 50,000
ohm resistor across Erimary of TS (Red and Blue leads).
Set generator at 455 ke as for IF alignment. Connece gen-
erator to grip of SAB7 tube (pin#4). Rotate ANL control
all the way rto the right, or position #9. Adjust screws
on tog of TS for maximum indication on DC meter con-
nected across R47. Reconnect generator, as for IF align-
ment, to mixer grid of 68A7 tube. Remove 50,000 ohm
resistor which was inserted across primary of TS during
alignment. Remove grid clip off top of 6L7 cube. With
generaror set at 455 kc and ANL control at extreme right
adjust wave trap crimmer C55 for minimum signal as
indicated on output meter.

With generator connected to 6SA7 mixer grid as above,
replace 6L7 grid and curn ANL control to extreme left
until switch clicks. Connect high resistance DC meter
across 6138 diode fiteer condenser Co4, Adjuse screw on
top of Ta for maximuns indication on 1XC meter avross
Co4.



.4 SPEAKER
TERMINALS

S METER ANTENNA-GROUND PHONO D.C. OPERATION STAND-BY
CONTROL TERMINALS JACK SOCKET SOCKET



DECIBELS

DECIBELS

+10

-0

-50

+15

+10

+5

-10

—15

—-20

AUDIO FIDELITY CURVE

"BASS IN"

-

MODEL SX-28

(1) I.F. BROAD-TONE CONTROL OUT N
(2) ILF. SHARP-TONE CONTROL OUT

| (3) LF. SHARP-TONE CONTROL IN

pd|

30

100

1000

CYCLES PER SECOND

AUDIO FILTER CURVE

10,000

|

[ [T} [ T 11

FREQUENCY RESPONSE WITH
BASS SWITCH N & QUT —

SELECTIVITY—"CRYSTAL SHARP"

MODEL SX

30

100

1000

CYCLES PER SECOND

12

10000



—ANTENNA-

B3 4 6 5
=1 ST. RF.— —1ST. RF.—
Cy S
B3-
B4-Sg

3" B"-BAND COILS
"C"-TRIM 8 PAD CONDS.
4" S"—ADJ. IRON CORE

| B3|FP3| ck| B6| cy| cplB5 | B2
83 Si2 SglS2
B4 Cg FPy FRg Gg Cp FPp Bl FPg
Se S
“FP" INDICATES FIXED PADS WHICH
SHOULD NOT BE ADJUSTED.
—OSGCILLATOR —

RF ALIGNMENT
Connect hot lead of signal generator to Ai—through dummy antenna shown in table. Leave jumper connected
between Az and G. Ground of Generator to Chassis.
Rec. Dial Sie. G Dusmm HIGH FREQUENCY END LOW FREQUENCY END
Band S(:ccftin;l 1 %rcqt.m. Antcnn):l Ad]\\{?ictfcl)sc. Af(i ]ruls\:[ Lr.inéTi:s Ad .)\LXI;it[ }(l)sc. P(':Ifnt::ﬁlbil;iyty
1 1.4 mc 1.4mc | 200 mmf Ca Cs Cc R A
1 .6 .6 200 mmf P St
2 2.8 2.8 400 ohms Co Ce Cr T
2 1.6 1.6 400 ohms R S
3 5.6 T 5.6 400 ohms || Ca | Cn T N
3 3.2 3.2 400 ohms N Ss S4 Ss
4 11 11 400 ohms Ck Cu Cm U
4 6 6 400 ohms R Se S7 Ss
5 20 20 400 ohms Cn Co Cr D
5 11 11 400 ohms T Se Sio Sn
6 736 36 400 ohms Cq Cr Cs B
6 22 22 ] 400 ohms R Sz Sis Sis

13



The following measarements made with a 20,000 ochms per volt meter and taken from the socket rerminal indicated
to ground or receiver chassis. Antenna and ground were disconnected from the receiver when these measurements
werc taken and the RF and AF gzin cootrols set at maximum, DL means Dead Lug but will indicate voltage
when used as a tic. Normal tolerance allows a variation of =107, from the indicated values.

TUBE FUNCTION SQCKET TERMINALS
S 2 3 4 5 6 7 | s Cap.

6AB7 RF Amp. (1) B 0.1 4.15| 170 ) 6.3 227 |
65K7 | RF Amp. (2) 435| 01 | 435|105 | 63 | 279
6SA7 Mixer 250 100 0.12 4.1 63 | ... |
6SA7 HF Osc. 116 116 0.3 e 6.3 i6 | ... .
6L7 | IF Amp. (1) P

Notse Limiter 245 102 6.3 4 —.07%
6SK7 | IF Amp. 2 . . 4 4 107.5 6.3_ 235 L
6B8 | 2nd Dec. a

§ Meter Tube i7.2 1 —.255| —.255| 108 6.3 —.17
6B8 AVC Amp. o T s 2255 0.2 0.2 107 6.3 2
GAB7 Noise Amp. 07] 1.1 150 6.3 7-—'21;” .......
6H6 Noise Rectifier 1 ... 17.6DLl 63 | —1 | ... ...,
6J5 Beat Osc. 140 —7.4 6.3 ()NL%’F?O%NTEST
65C7 1st Audio Amp. “140 137 14 63 | ... | ...
6V6GT | P.P, Audio Amp. o 310 290 198 DL| 6.3 7 7
6VEGT | P.P. Audio Amp._ 310 290 6.3 ] O
523 Rectifier 320 340 AC|340 AC|{320 | ... | ... | ..o | oA ol

GUARANTEE

This receiver is guaranteed to be free from any defect
in workmanship and .~aterial that may develop within
a period of nincty (90) days from date of purchase, 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 faulty
material or workmanship, and not caused by tampering,
abuse or normal wear. All such adjustments to be made
FOB the factory,

Should this receiver requirc any adjustmenrs, your
dealer or distributor has complete technical service in-

formation, or the factory will be glad to assist you in
any problem direct.

Should it be necessary to return any part or parts to
the factory, a "Return Material Permit’’ must be ob-
tained in advance by first writing the Adjustment De-
partment, who will issue due authorization vunder the
terms of the guarantee.

The Hallicrafters, Inc., reserve the righe to make
changes in design or add improvements to instruments
manufactured by them, without incurring any obliga-
tion to install the same in any instrument previously
purchased.

All Hallicrafters receivers arc built under patents of
Radio Corporation of America and Hazeltine Corporation.

14



MODEL $X28 SUPER SKYRIDER CONDENSERS

) Voltage ; Voltage or
No. Value or Purp%)sc Type Ne. Value Purpose Type
C 1 Band No. I Tuning Condenser  ...... Ca4 10. mfd 300 Electrolytic
Ccz2 Mazin Tuning Condenser S C45 .05 mfd 400 Tubular
C3 3 Plate Bandspread Condenser C46 .05 mfd 400 Tubular.
C 4 4 Plate Bandspread Condenser ... ... ... C47 40 mfd 25 Electrolytic
C 5 5 Platc Bandspread Condenser ..., . - C48 30 mfd 400 Electrolytic
Cc6 50 mmf S Variable Air C49 30 mfd 450 Electrolytic
Cc7 2,160 mmf Band No. 6 Pad Mica Cs0 .02 mfd 400 Tubular
Ccs8 2,962 mmf 5 Pad Mica C51 .01 mfd 600 Tubular
Cc9 2,276 mmf 4 Pad Mica Cs2 .01 mfd 600 Tubular
ci0 1,600 mmi 3 Pad Mica Cs3 .05 mmf 200 Mica
(@) 876 mmf 2 Pad Mica Cs4 .05 mfd . 400 Tubular
Cl12 515 mmf 1Pad Mica (;55 Trimming Cond.
C13 Temperature Compensated Condenser Csé .02 mid 400 Tubular
Cl4 .02 mf 400 Tubular Cs7 .02 mid 400 Tubular
Cis .02 mid 400 Tubular Cs8 .05 mfd 200 Tubular
Cl6 .02 mfd 400 Tubular Cs9 .05 mfd 200 Tubular
c17 .05 mfd 200 Tubudar C60 50 mmf Mica
ci8 .02 mid 400 Tubular Cel 250 mmf R Mica in T,
C19 .02 mfd 400 Tubular C62 .02 mfd 400 Tubular
C20 .02 mfd 400 Tubuiar C63 .05 mfd 200 Tubular
C21 .05 mfd 200 Tubular Cod 100 mmf Mica
c2 .02 mfd 400 Tubular C65 .02 mfd 400 Tubular
C23 .02 m{d 400 Tubular C66 .05 mfd 200 Tubular
C24 .02 mfd 400 Tubular Ce7 .02 mfd 400 Tubular
C25 .02 mfd 400 Tubular C68 50  mmf Mica
C26 .05 mid 200 Tubular C69 50 mmf ... .. Mica
C27 .02 mfd 400 Tubular Cc70 2000  mmf Mica
C28 .02 mfd 400 Tubular C71 100 mmf I Mica
C29 20 mmf Trimming Condenser cy2 25 mmf BFO Control Air
30 20 mmf Trimming Condcnser 73 500 mmf .. . Micain T,
3t 20 mmd Trimming Condenser €74 01 mid 600 ( Braided Leads)
[V 20 mmt Crystal Phasing A 7y ? mmdd R Twisted Leads
(SRR} [ A Tubular e D000 mmld Mica
UV 05 mid 200 Tubula €77 0% mid 200 Tabula
€35 02 mid AX) Totalar 78 O pmnkd Carami
(36 02 mtd 400 Tabuiar €79 5 mmtd Ceramig
37 50 mmi Mica (.80 5 mmid Ceramic
3R 5 mmf . Ceramic C8Y 2 mmtd Twisted Leads
€39 .02 mid 400 Tnh‘ufar 82 10 mmfd Ceramic
C40 500 mmt A Mica C83 S  mmifd Ceramic
C41 10. mfd 25 Electrotytic CR4 5  mmifd Ceramic
C42 .02 mfd 400 Tubular CBS 2 mmid Twisted Leads
C43 5000 mmf L Mica
MODEL §X28 SUPER SKYRIDER RESISTORS
, :

No Value in Ohms “l:;‘r;i:cm No. Value in Ohms “l;‘;:;i::m
R 1 100.000 14 R36 100,000 1

'y 7 1
R 2 10,000 RF Gain /Conlrol g;g ]gg:% i/g
R3 300 18 R39 200,000 1
R 4 25,000 i2 R40 250,000 %
Rs 3,000 ' R41 250,000 ig
R 6 7,000 2, R42 200 Y
R 7 100,000 i3 R43 20,000 1
R 8 300 i3 R44 5,000 10
glg ;% i §45 20,000 L

Y H 6
RIl 100,000 1 ReY 31000 N

17 ' -

R12 400 ;,\1 R48 100,000 13
R13 1,000 38 R49 1,000,000 4
R14 3,000 “8 R50 5,000 14
RIS 100,000 {3 RS1 20,000 3
R16 2% i3 RS2 50,000 14
R17 1,000 313 RS3 50,000 ANL Control
R18 3,000 ié R54 4 T4
R19 100,000 {3 Rs5 500,000 ;é
R20 500,000 %1 R56 1,000 13
R21 400 13 R57 100 000 55
R22 1,000 i5 R38 500 o
R23 3,000 i R59 250,000 '
R24 100,000 v R&0 250,000 by
R2s 250,000 :g R61 500,000 5

g : R62 X L4 Insid
R27 500,000 3 Re3 ey 78 Ingide T,
R28 100 g R64 500,000 15
R29 500 S"" Meter Control R6S 50,000 ;/3
R30 30,000 o R66 50,000 i
R31 11,000 14 Candohm R67 500 10
R32 4,00 7 Re8 600 14
R33 500,000 AF Gain Control R69 100.000 5
R34 1,000 ] R70 1,000,000 17
R3s 500,000 Tone Control M 73
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