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INSTRUCTION BOOK FOR MODEL $X-28-A
SUPER SKYRIDER

A INSTALLATION

It 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 immedately file claim with the
carrier stating the extent of the damage.
IMPORT ANT. Unjess otherwise marked, the recejver (s to
be opesated from 110-125 volts of 50/60 cycle ajternating
current A universal 110-220 volt model 15 obtainable on
order. This model can be operated at either of those two
voltages with 50/60 cycle current If the voltages are
higher than indicated an external stepdown transformer
must be used. A switch. mounted on the top of the um-
versal transformer case, wili allow coavenieat 110-220
voltage change.

The standard model SX-28-A receiver comes equipped
with a cabmet for table mouating. The standard 833" x
19" panel dimension with holes suitably spaced make it

sible for the chassis to be mounted in a standard relay
rack. Maximum overall chassis length 1s 173" and depth
1314", When the mode] X 28-A 15 s0 mounted the table
cabinet is replaced with a dust cover. The maximum
over-all ]engtﬁ of the receiver will then allow it to be
mounted 1o a rack with upright channe| clearance of 17145"

TERMINALS AND CONNECTIONS ON
REAR OF RECEIVER

(1) SPEAKER

On the rear aprop of the recerver’s chassis appedr two
terminal stripa for connecrng cither a 300 or 5000 ohm
smeaker ta rhe recepver Showld a2 marching HALLL-
(fﬁAFTERS Bass-Reflex speaker be used with the re-
ceiver, 1t shouid be conneceed to the 5000 ohm termnals.
The 500 ohm tepminals can be connected to a speaker or
ocher foad of that impedance value.

2) ANTENNA

To the teyminals marked A1-A2 and G should be con-
nected the antenna you have chosen to use with the model
SX.28.A receiver.

Very sausfactory results throughout the tuning range
of the §X-28-A wilj be obtained with a conventiona| in-
verted “L" Marconi type of antenna 75 to 100 feet long
including fead-n  This antenna shouid be erected as high
as possible and removed from surrounding objects.  Be
sure that the antenna s insulated from the ground at all
points. When this type of anteana is vsed it 15 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
§¥-28-A SUPER SKYRIDER receiver, the two wites of the
doubjet lead-in should be connected to terminals A1 and
A2. The Jumper between A2 and G can remain connected
or removed, depending upon its effect on favorable re-
ception,

A pround can be nsed 1f desired and should be con-
nected to the G termunal. Conncctm% the receiver to a
good ground (cold water pipe or 6 foor rod driven in
mosst sotl) might 1mprave reception and reduce noise
Under normal condinions no norceabie difference wilj
exist 50 a grouad 1s suggeseed only of it aids reception

Shouid you wish to have a separate antenna for some
one short wave frequency or band, 2 half-wave antennd
cut 1o the proper length for the desired frequency will
prove very effecyive The followng formula will give the
length of the 14 wavelength antenna depending on the
desired frequency 463

Length in feet =

frequency 1a megacycles
or, for example, 2 hajf wave 40 meter anreana would
L}

be —4§—3= 66 14 feer long

The antenna shouid preferabiy be of solid soft drawn
enamejed coppet wire for ease in hand{iag. The center of
the wire 15 cut and azn jasulator juserted at that poat
The twisced patr, or open wire transmission line, 1s then
soldered to each 33 foot length, after rthe cnamel has
been scraped off, directly oa either side of this center
insulator The ocher end of the transmission line shouid
be connected to Al and A2 on the receiver. It should be
remembered thar such an ancenna has directional prop-
erties broadside to 1ts lengeh #nd shoujd be so oricored
of maximum pichup from a certaw direcuion s o be

cxrcctcd.

0 designing [ansmisston [ine svsrels tor 2 more dii-
rate mateht of the linc w the 4nrenns nput circut, 11
will be helplai to kaow chat the appruximate aatenna
BT impedaace of the recetver s 400 ohas

(M PHONO-JACK

The Phono-Jack enables you to use the high hdelity

audio amplifier of the rece ver for phonograph record ar

transcriprion piay-back purposes A high impedance crys-

ra! or magnetic prck-up arm shouid be used for this pur-
pose and connected to a standard headphone plug. This
plug 1s then inserred 12 the PHONOJACK wﬁcn record
plaving 1s desired, The recerver s inoperanve to radwo
signals, when the plug s 1o the phono-jack

The volume of the audio amplifier1s varied by rorating
the AF Gain control unn! the proper level 15 obrained
Remeovaj of the plug from che Phono-fack once more
places the RF and IF portions of the receiver in operation

(4) DC POWER SOCKET

The octal socket on the rear of the chassis is used when
it is necessary to furnish power to the receiver from a
direct current source. For conventjonal AC operation, the
shorting plug must remain in the DC OPERATION
SOCKET. The shorting plug is removed for battery or
vibrapack operation. A similar plug te the shorting plug
is then wired, as shown in Fig. 13, and inserted in the
octal socket,

A "B" supply capable of deljvering 270 wvolts at 150
milljamperes is necessary for successful operation Refer
to the section on receiver specifications for the total bat-
tery drain for DC operation.

In addition to its function as connector for a DC
supply, this socket also serves as an outiet for a remote
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stand-by switch. If the remote stand-by switch or relay
is connected between pins #£1 and #5 on the shorting
plug and the SEND-RECEIVE switch on the front panel
of the receiver 1s set at SEND, the remaote switch or relay
will contro] the operation of the recewver in the same
manner as the SEND-RECEIVE switch.

(5} “S" METER ZERO SET

8" METER CONTROL 1s obtamned bv varying the
knurled knob appearing on the left hand chassis apron
edge Ths control enables you to properly set the "'87
Meter to zero In order ro make the adjustmenr correctly,
the RF GAIN CONTROL must be advanced clockwise
as farasitwill go In additron, the swirch directly below
the bandspread hand-wheel muse be 1o che AVC--ON
Posttjon  When cthese conditions have been complied
with, remove the antenna from rhe Recejver and then
adjust the § meter control unt: the S meter reads zero.
Reconnecting the antenna to the recerver will then make
the meter indicate rhe relative carrier screngrh of each
incorming signal as various signals are tuned n.

B OPERATION

Each control of the Made] SX-28-A SUPER SKYRIDER
receiver performs a definite function that contributes to
the outstanding reception capabilities of the unit.  Fulf
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 the receiver's perform-
ance.

The large calibrated main dial shows the frequencics
covered throughout the 6 band, 550 kc to 43 mc fre-
quency tange of the reciever. They are as follows:

Band 1—550 to 1,600 kilocycles

Band 2-— 1 6te 3.0 megacyces
Band 3~ 30t0 58 megacvcles
Band 4— 5.8 to 11 0 megacycles

Band 5— 11 0 te 21 O megacycles
Band 6— 21. to 43. megacvcles

( 1)The BAND SWITCH, direct]y below the maio dial, wijl
glacc the proper set of coils 10 the circmit o cover the
esired frequency. The maiwn dial s turned by the large
handwhee! which is equipped with a micrometer scale
for maximum accuracy in resetring or logging purposes
Of particular interest 1s the locking clurch which will be
found directly below the handwheel This feature wil
allow you to lock the main dial after a desired signaj
has becn tuned in. Suhsequent movemenr of the hand-
whee! wil] not detune rhe receiver because the conerol 15
provided with a clurch which disengages the handw heel
onge the dia] lock has been ser
The Intecnational Shortwave brozdcase bands are (od:-
cated on the main dra] by heavier lines showing the
frequencies on which tHese transmissjions will be heard.
The Amareur hand s¢ceing posteions of the main dial
are indicated by a small 0 appearing over the red numbers
which identify each amaceur band. The hairline on the
main dial window should be ser so thar 1t intersects this
small circle when the majn diaf 1s placed 1n position for
the desired amateur hand.

{2)The BANDSPREAD dial 1s calibrared for the 10-20-40
and 80 metet amateur bands When tuning on the 180
meeer band the main dial should be vsed.

Note: The calihration on the main dial wiil be accurate

-5

endy if the bandspread condenser is set ar mipimum capac-
1ty which s indicated by a serting of 100 on the band-
spread logging scale. It shouid be recognized that of the
bandspread condenser s left ar any other serting bur 100,
that sma{l amount of bandspread condenser capacity,
added to the main tumng condenser capacity, would
throw off che marn tumng dial calibration because the
teceiver 1s cajibrated with the Bandspread condenser set
at mintmum capacity The portions of the amateur bands
an which type A3, or telephone, transmissions will be
heard are underscored with another dark line.

The numbered outer edge of the bandspread dial will
prave to be of great’heip for logging or pre-setring pur-
poses when the bandspread tuning control is used for
casier tuning on frequencies other than those covered by
the amareur bands

When “bandspreading” any frequency throughount the
tuniag range of che recerver remember the main djal must
then be set to a slightiy hugher frequency than the de-
sired signal. The difference depends on the amount of
bandspread condenser capacity used and the frequency
of the recejved signaf

When switching from one raage to another, an ndi-
cator moves verncally behind both the mam and band-
spread dials Tuning farigue is thereby greacly minimized
hy focusing atrention on oniy the frequencies covered by
that particular secting of the bandswitch.

The translucenr, indirectly lighted dials are easily read
and so arranged thar parajiax 15 reduced to an absojute
mingmum.

To operate the recerver adjust the following controls
1a the order 1n which they are mentioned:

(3)The TONE CONTROL turns the recerver oz and off
and (n addition emphasizes either the base or treble fre-
uencies to the extent required by various receiving con-
gsrions The effect the Tone Conrrol has on the fidelicy
of reproduction is shown 1n Fig 10
(4)Place the SEND-RECEIVE switch 1n cthe RECEIV
position—have the ANL controf off (turned to the le
until the switch operates)

Place the bandswitch 1n posizion §5 to 1 65 mc, which
wil! then enabie vou to tune o starons on the standard
Broadcast Band

{5)Rotate the RF GAIN controf ro rhe pight von] 49 on
the skirt of the control appears under the panel marker
(The RF Gaio must be fu}i ON as above ndicared before
the $ merer will indicace carrecely ) So char the S merer
wiil be properly connected 1n the circurr, the AVC-BFO
switch appearing to the lower right of the bandspread
handwheei, must be 10 the AVC ON position

(61 Note: The Antenna Trimmer control s operated on alf
Bands Proper adjustment of this controf (s indicared by
the maximurn signal

(7 }After complying with the above conditions, the AF
GAIN conrrol should be advanced to the ¢ight untid the
desired volume 15 obtained. Tuning the receiver hy oper-
aring the main dial handwhee] will now allow you to
pick up stations throughoutr cthe 35 to 1 65 mc¢ tuning
range of the Broadcast hand. Max mum defleccion of the
S Meter will indicate when each starion s accurarely
tuned ia.

When covering the short-wave or higher frequency
bands the above procedure should be followed —except
that grearter care should be used because 1t 5 s0 easy to
completely pass over a starion

The ather controls on the mode] $X-28-A SUPER SKY.-
RIDER receiver will enable you to obtain the best results

E
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from the receiver once you have become used ro their
cffects on the receprion of various types of signals.

(83 The SELECTIVITY contro] aces 25 a shutrer or gare
and varies the widch of the path on which signals reach
the second derecror of the recciver Syx different selectiv-
1tv steps arc provided so that you can saccessfully cope
with different degrees of interfetence Reference to Fig 1
and Fig 4 wiil show, graphjcally, how the control crims
the widcth of the signal so char whar interference might
be present 10 the signal's skirts or sidebands is effectively
clipped off Should an interfering signal lap over inco the
desired signal, adjustmene of the SELECTIVITY control,
will reduce that jaterference

FIG. 1—I. F. SELECTIVITY
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Once more efer wo Fig | and Fig. 4 and recogmze the
fact that with the control ser 1n the BROAD IF posiuon,
the signal proper and all its parts, which ate combined 1n
the side bands, or skices, wil] be passed to che 2nd derector,
audio amplifier, and then Speaker As the selecrivity of che
receiver (s jncreased from BROAD.IF 10 XTALSHARP,
the gare, or admttance path, is so narrowed thar only the
main portion of the signal is ajlowed to pass through Thus
fact and its effect on che guality of reproduction (s readily
appreciared by Listening to a signaf and noung the reduction
10 higher frequency response 1n the more selective sertings
of the switch (See Fig 10 and Fig. 11}

At this poinc, 1t 1s suggested chatr the CRYSTAL
SHARP sctung be used only in cases of extreme inrer-
ference—che receiver muse then be tuned exactly to the
signal. Only then will the signa) be inteliigible hecause
you have cljoped off s sidebands ip which che sibilanes
and overtones are embodied

The CRYSTAL SHARP position of the selecavity
switch ;5 to be used principaily for che reception of code,
or CW, s;gnals By proper associated operagion of the
CRYSTAL PHASING control true single signal opera-
tion and the maxymum jn selectiviey can be obtained
Cerystal crrcuyt dyscussed 1n derail 1n the summars of
relared ciccuges). See Fig 3

(9}  CRYSTAL PHASING CONTROL

The Phasing Control 15 in the circuit on three posiroas
of the select;vity coatro) namely— XTAL Sharp, XTAL
Medjum and XTAL Broad

The conrreol 15 used to remove heterodyne intesference
as well as 1o mumimize other forms of interference having
a predomnance of high frequency componears— such as
staric and incerference from elecerically operated devices

(103The A N L | ot Aurematsc Neire Limstier, materially con-
tribures to the sarisfacrory opetation of che receiver by
limiing objectionable interference caused by igniuon
systems or other man made causes of electrical disturh-
ances With the AN L concro] recarded to the lefr as
far as 1t will go, or uai! the AN L swirch s heaed 10
%pemtc—-rhc noise lymiter ciremat s not fupcrioning
utning the contro] to che righr cioses the swicch which
is mounted on the conrrof The noise limiter s now op-
erating  Progressively turnng che conrrol clockwise
varies the threshold ar which che nowse [imyter starts to
rake hold The serring at which the control will be lefr
depends entirely on the type tnd amoune of aterference
reseat as well as che signal strengrh The noise lumgter
shouid be judiciously adjusted because through its opera-
tion the desired signal can even be eliminated or badiy
distorted which destroys 1s usefuiness Only after vou
have become familiar with che operation of this control
by actual practice can you determine how far 1t shounld
be advanced before the best compromise berween poise
and signal s obrained (See Fig 6)
1) The AVC-BFQO OFF-ON switch pecforms a dual func-
tion. The AVC circuir should be operating for the recep-
tion of telephone, or modulared, signals m order to
reduce fading ro a minymum  As previously mentioned,
the functioning of the $ Meter 1s dependent upor AVC
acrion s0 the switch must be 1n the AVC ON position
when the § meter 15 used 1o measure relative carrier
| NEensity

Inasmuch a5 the AVC cqrowmt levels all signals to a
predetetmined value (See Fig. 7) no onme signal <an
overload the receiver and cause distortion At times, in
searching for distant or weak signals, it might be
desivous to use the full senmtivity of the Model 8X 28 A
In that case place the AVC switch 1n the AVC OFF posi-
non. Remember that with the recerver opetatiag with
nn AVC action, strong signals wili overload the npar
cecut with resultant distortion. Under such a condition
of opetaion the sensitivity of the set must be then coo-
trolled, manually, by properly retatding the RF Gain
contral until you have reached the point below which
overloading takes place.

The other function of this switch 15 to turn on the
Beat Frequency oscillaror. When recejving code signals,
a2 heze note is ahsolurely essential. With che BFO swirch
in the ON postrion, cach signal tuaed n will be accom-
panjed with a beat note or whisdle For proper adjust-

—

{
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ment of the BFO control which appears directlv under
the TONE CONTROL the following procedure 15 sug-
gested. Ser the BFO control to zero, now tunc 1o a signal
ercher voice or code. If a code signal 1s received, only
the carrier ov thump of the signal will be audible because
no beat nore (s present  Be sure that you have the signa)
accuratelv resonated. Now, withour retuning the re-
cejver, rotate the BFO control uneid a beat nore of the
desired piech s obtained You now have intraduced a
beat note which differs from the [F frequency of the
recerver, namely 455 ke, by the frequency of the audible
signal Variarion of the Bi;O contro] wil| allow you to
change the puech, or frequency, of the osciliator which
will prove to be of help under various conditions of
inrerterence

{12} Direcely under the BFO concro] will be secen the BASS

(1

IN-OUT Switch With chus switch tn the BASS IN posi-
ton you will have aormal audio fidelity. Placing the
swirch 1n the BASS OUT position, the zudio fileer CH,
1s mnscreed The effect of this Alter on the band of fre-
quendies passed (s shown Fig Il Thys flter will contnibute
greacly to the ineelligtbility of the received signal when
the receiver 15 operated n the advamced positions of
selectivizy

3)The Head Phone Jack 1s connected (0 a rap on che out-
put transformer. The signal o the headphones 1s of the
proper volume for satisfacrory communicanons recep-
tjon Since no direct current 15 preseat tn the headphone
circut crystal type phones can be used.

C

(1) THE 2-STAGE PRESELECTOR

The RF AMPLIFIER, or preselector, of the Mode
$X.28-A SUPER SKYRIDER has 1.6AB7, 1 65K7 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 circuits, the band
width would be narrowed te such an extent that even
expanding the IF Amplifier to its utmost would still not
provide high fidelity teception. The modern commuo;.
cations receiver requires two stages of preselection on the
higher frequencies to accomplish only one primary object
—satisfactory 1mage rejection.

The Model SX-28-A has an image ration of 20 to [ at 28
mc—>3350 to 1 at 14 mc and a proportionately mncreasing
ratio as the frequency 15 Joweted  While the two RF
stages are peincipally needed to obtain such image ratjos
they also perform two other useful functions—more fav.
orable signal to noise ratjo and siightly increased selec.
tiviey.

Examumng the coil assembly will immediately show
how rigidly it s constructed and whac care has been
taken to completely shicld cach secrion from the ocher.
The manner o which the RF and antenna coils are tuned
on bands 3, 4, 5, and 6 wili be interesting. Rather than
push turns to compensatc for variations n inducrance,
cach coil is tpcrmcabduy runed Thys results n exact
adjustment of indnctance with mproved tracking and
gain as the resuit On Bands 1 and 2 the jnductance of
the antenna coils 1s sufficiently Jarge so thar Jead Jengrh
differences do not cause any noticeable inductance change,

(2) THE OSCILLATOR AND CONVERTER

A separate 6SA7 tube 15 used as the High Frequency
Oscillator in the Model SX-28 A SUPER SKYRIDER
This tube proves desicable in this function because of its
very high value of transconductance which enables the
osciilator to operate with very little coupling to the coyl.
This feature reduces the unfavorable effects of tube var.
ations and voltage fluctuations on the tuned ciccmt, The
HF Oscillator 15 coupled to the 6SA7 converter tube at
the Cathode Tap—a poiat where variations of operating
garameters of S—m converter tube will ieast affect the
SA7 Oscillator A 63A7 tube 1s used in the Mixer Circust
because tests indjcated that changes 1 operatung voltages
caused less reflection in the injector grid loading than
would occue 1n most converter tubes.  Another feature in

&SA7 ¢ e rive Ipadismo

13 ihar a4 famgs
thung aegarive suadiilg

favne af +#ha ie i
Yavol oOr s i3 taat 2 15

SUMMARY OF RELATED CIRCUITS

aﬁphcd to the tuned circutt feeding its conrrol grid. This
characteristic improves the gain and seiectivity of the
tuncd circuit which 1o turn tmproves che 1mage and sig-
nal to noise ratio

{3} THE IF AMPLJFIER

The IF Amplifier of the Mode] SX-28.A was designed
with a view towards permanency of adjustment under
conditions of extreme changes (o temperature and humid-
ity as well as unusual mechanical vibratjon.

The first two 1F Transformers are permeabifity tupcd.
1n comparing chys type of trapsformer wich one having
LOIMPression mica tunimg condensers, 1t wmuse be remem-
bered chac ir rakes many more turns of the adjusting
screw to cause the equivalent change o tunng of the
permeabilicy tuned type. Hence a slight change in the
position of the screw w1l have negligible effecr upon the
tumng The adjusting screw 1s under spring temsion
thereby making ic impossible to tuen under vibracion.

The dijode rransformer (s ajr-tuned with two vanable
condensers ecach wicth a lump capacity of 50 mmf and
vartable of 50 mmf, These aty trummers are also under
spring tension so that they can withstand considerable
vibration Being of che air tuned type, their capacicy
change is ncgligible wicth wide changes in humidity.
Reference to the Schematic will show thac the IF trans-
formers arc expanded in two steps—thereby enabling
medium or ful] reproduction of the higher frequencies
o be obrained

(4) VARIABLE SELECTIVITY
S1x ranges of selectivity are peovided in the modei
5X-28-A recejver. They are
1—Broad IF—(for hugh fdelity reception)
2—Medium [F—more sclccnvxty—chs highs}
3—Sharph11;—(rcduccs annoving incerference—far less
highs
4—Cryscal Broad—(Simjlar to Sharp IF but cleaner
cul:tmiiof side bands)
5—Crystal Medrum—nexr sclectivity step to #4—
greatly ncreased sideband cutting—more pro-
nounced crystal “'Slot” for incerference—very
little highs present)
6—Crysta] Sharp—(position of extreme selectivity—
pracrically no sideband concent—very pro-
nounced crystal “'sloc’”
The graphic effects of the different steps of selectrviey
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FIG. 2—CRYSTAL FILTER SCHEMATIC
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SINGLE SIGNAL ADJUSTMENT

It is extremely simple to attain single
signal reception with the 5X-28-A. First,
turn 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
because a commercial is likely to stay on
long enough for you to complete the phas-
ing 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 until this

weaker of the two amplitudes is reduced
to a minimum. (If the weaker amplitude

control

conirod

7
VA

FIG.

)\

(5) CRYSTAL FILTER CIRCUIT

In positions 1, 2, 3 the crystal is short circuited. In position 4 the short
across the crystal is opencd and the iron core in the secondary of the
transformer 1s adjusted for Broad Crystal Action and at this point is
accurately tuned to the crystal frequency. Due to the close coupling
of the sccondary to the crystal, the sharfpiy rising resonance curve of
the crystal causes, in contrast, a sharply falling resonance curve in the
secondary. The combined action of these two characteristics results in
a relatively broad resonance curve for the CRYSTAL BROAD sclectivity
setting. In' the MEDIUM CRYSTAL No. 5 position, Cas is adjusted for
selectivity midway berween the BROAD and CRYSTAL SHARP
settings. (See Fig. 2 and Fig. 4)

In position 6, or CRYSTAL SHARP, the trimmer Cyo is adjusted for
the Sharpest, crystal action, Under this condition, the Sccondagy is
slightly detuned from the resonant crystal frequency sufficiently so
that its resonance curve is not greatly affected by the crystal buc still
coupled tightly enough so that it can cransfer cnergy to the crystal
circuit. When this point is reached it is indicated by a rise in the output.
Two such points o?(i)ncrczscd output will normally occur—onc for cach
adjustment of the secondary on cither side of the resonant frequency
of the crystal.

3—SINGLE SIGNAL OPERATION

A Y
]
HER
HER

i
I
S 1

ook Y 70M

.~

o JIA

appears on the right the above procedure
still holds.) Then tune to stronger of the
two amplitudes and adjust the BFO con-
trol to a tone most pleasing to you. This

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

Retune Receiver to the
stronger am}glirudc and then
adjust pitch control until

Adjust phasing control carefully
until this weaker amplitude is
reduced to a minimum,

adjustment for single signal selectivity will  cejver to the weaker: you get note most pleasing
hold with no further adjustment unless you to copy.
change the phasing control. {See Fig. 1)
FIG. 4—CRYSTAL SELECTIVITY
o (5b)
CRYSTAL
0
The CRYSTAL FILTER and
o holder are wired directly into the receiver
XTAL XTAL XTAL and do not plug in as herctofore. In this
™ snoad MEDIUM | sHare manner exceptional crystal fileer action is
obtained because of the elimination of the
- capacity and losses of a socket. So mount-
".5,‘” irfg the crystal prevents possible change in
8 polarity which would occur if the crystal
® . were improperly imserted in the circuit.
Vv < v The size of the crystal has been carefully
w 7 // ™ determined to allow the BROAD CRYS-
/ / TAL position to tunc as broadly as pos-
o L\ . \\ A sible. The capacity of the crystal holder
\\ \v/ N \ has been reduced to a minimum through
10 N N \ the use of a specially designed polystyrenc
holder.
°—4 “3 =2 = M8 M +2 43 4 45 6 5 4 =3 -f =i 453 # 42 43 4 o3 -4 =3 -2 -t 485 1 *2 43 e
KILDGYGLES OFF RESONANCE

-8 -
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(6) NOISE LIMITER

The principle of operation of the limiter is very similar
to that of the Lamb limiter which has been described in
detail in past issue of QST. The carrier of the received
signal is first converted over to the intermediate fre-
quency and then fed into the 6L7 amplifier and 6B8 AVC
amplifier and 6AB7 noise amplifier. A broadly tuned IF
transformer is used in the plate of the 6B8 with its
Frimary and secondary closely coupled. The secondary
ceds into the 6B8 diode where rectification of the carrier
furnishes AVC voltage for the RF and mixer tube as well
as for the 6AB7 noisc amplifier. A broadly tuned IF
transformer is used in the plate of the 6AB7, the sccon-
dary feeding into the 6H6 noise rectifier. A 455 kc wave
trap (CH4 and CS55) is used which allows the passage
of the higher audio frequencies without attenuation. In
the form of further explanation of our appioach toward
noise elimination, it must be remembered that noise in

general is composed of a random mixture of high and
low frequencies. Of this mixture the predominating
higher frequencies are the most objectionable. It is to
our advantage to retain the high frequency components.
Thus, these transients will be allowed to rise to a point
far above the carrier level with the result that they will
be applied to the injector grid of the 6L7 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
6HG6 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 modulacion peaks of the carrier to become badly
distorted.

FIG. 5—NOISE LIMITER SCHEMATIC

Al T
r—g > >
Gofe ©
=§ ok, E ;!c e
1 2 E Req t =
W/ *r0
// [ _Hl o~
1 L] ¥
nnI:u// Iczs - \
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Lo __ T
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AVC —h—
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Ces I Ris
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FIG. 6—NOISE LIMITER ACTION

Consranr tane signal no wnrer
farence ANL OF

readable

If che noise limiter adjusgment permits 10O gredt a
value of transient voltage co be applied to the 617 1njec-
tor grid, detection will take place and recrifed compo-
nencs of chis modulated cartier will appear 1 the 6L7
plate crreuit. Thas effect will appear as distortion n the
oucput of the receiver 1f, on the other hund, not encugh

Same Signal ANL OFF “Nore
ransient peaks cxrend well be-
vond range of screen Signal nor

Same signal Same noise. ANL-
ON zadjusted for most favorable
signal to nose rano

noise voleage 15 applied, then the momentaty decrease in
sensitivicey will not be great cnough to stop the noise
from getting through and some of 1t will appear 1o the
plate circuic of the 6L7 tube and consequently 1o the out-
wic of che receiver As 4 result the norse limseer must he
carefully adjusted ca the purticular carrier amd nose
level heing recerved (See Fig 6)

FIG. 7—A.Y.C. CURVE—AT 3 MC.

+8

+4

DECIBELS
o

[La] 100 1200

10,000 100,000 1,000,000

MICROVOLTS INPUT
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(7 AVC ACTION

A double AVC sysrem is used The RF and muxer rubes
ate operated by the broadly tuned carrier coming through
only three runed IF circunits The final signal hawever
passes through six-tuned IF circuies As o resule, when
the signal 1s shighty detuned, the recciver outpur has
drapped considerably while the AVC action has dropped
but very hitele This results 1 a reduction of between-
stztion noise and 4 more sharplv defined aural cuming
aCTION

(8) "8 OR SIGNAL INTENSITY METER

The apprpxinate DB per § wime equivalent 15 6 DB's
As 15 known, a4 DB, or decibel, 15 u unit of change n
signal level and s dehned a5 bemng the least decectable
change the avetage ear can appreciace when Lisiening to
£ single puched tone 3DB s the least chauge the ear
teteces when listeniag to sounds varving w both ampte-
rudde and piech By comparison, 4 variation of one 8 unic
on the meeer will indicare 2 change of two detectable
seeps 1 s1gial level Quanticacinely, a DB gayn or foss

E
15 eyual ta 20 log (E—') where By = input voltige ,od
[, = aurpuc voliage ’

(9} THE SECOND DETECTOR

As will be noted, a diode type of second detector is
used n the Madel 5X-28-A_ ts choice was prompted by
the fact that such a detectar (s capable of handling large
petcentages of modulation with very little distortion
This is due to the vutput of the diode being easily filtered
(IF Removed) In addition, the rectified autput contains
a DC component which can be used far AVC puatposes.

(10} THE BEAT FREQUENCY OSCILLATOR

The BFO 1s turned on with the switch below che band-
spread handwheel and adjusted by che skirted knob
direcelv below the tone contral The BFO curcuye, as will
be seen by retecring w Fig 13, 15 the well konown
Hartlev oscdlacor Ie will be noticed that a place drop-
[ng resistor s used o compensuce for plaie volrage
varldgons  An ncérease (0 orecener codtuge causes u(n
increase 1 che plate currenr of the oscillacor This (-
crease in turn causes the voltage drop across the resistor
to (ncrease, thus maintaining a4 more conswane voltage
ar the place of the bear osciltator tube A favorable tato
of capacity to inducrance 15 used The fixed cunk capacity
hes been artihcally aged bv alternarely exposing o to
very high and then low temperacares In chis manner
any residudl seeains of che component pares are removed
and the capaciev of the condenser remans constane
The BFO coill s permeabs ey taned which further re-
meoves che possibiiey of doifr which would occur should
4 compression varjable be used to resonate the circuie,

Proper locition of the Beat Oscillacor tube and fes
associated components ptus excellent shielding and me-
chanical aigidiey do much o keep strav helds from being
established Lirtle BFQ leakage 15 to be expeceed n che
Mode! SX-28-A so "tweets” ar BFO harmomics will not
prave to be bothersome

(11} THE AUDIO AMPLIFIER

The second or output stage of the audio amplifier in
the Model SX-28-A receyver uses twa 6V6GT tubes connec-
ted m push-pull These tubes are driven by the &5C7
double triode. One of the triode sections of the &SC7
tube is used as the inverter to the 6VAGT tubes A par-

tion af the c:gnal from the nlate circuit of the Arst &8C7

ing 5t adg Iror e pudid i of I s

trwde 15 fed ro rhe grid of the other 68C7 triode Section,
thereby giving two output volrages 1 opposite phase
swtable for exciting che push-pull 6VE6GT ourput am-
plitier -

12} THE POWER SUPPLY

The power supply in the Model 8X-28-A is quite normal
except that it supplies voltage for the 6VOGT output
tubes directly from the rectifier or before the filter system.
Voltage fluctuations in the ceceiver are greatly reduced—
wncreasing the audio output of the recerver and stabilizing
the operation of all circuyts.

The hlter circune consisang of a toral of 60 mids of
cepacity plus an addirional Bleer 1o che 65C7 place supply
and a 12 henry choke keep the hum levet of the recesver
in excess of 60 DB below maxymum outpur The power
transformer 15 bule to withstand continuous operaton
at 250 degrees F bur has been designed o run ay approxi-
matelv 160 degeees F under normal copd oions

(13) SPECIFICATIONS
Tuhes:
1 6AB7 st RF Amplilier
1 68K7  2ad RF Amplifer
1 65A7 Mixer
1 65A7  HF Oscillacor
1 6L7 Ist IF Amplihier Nopse Lonicer
1 68K7 2nd IF Ampliber
1 &B8 2nd Pereceor and 8§ mecer e
1 -6B8 AVC Amplifier
1 6AB7  Nowse Amphher
1 6HG Naowse Recoher
1-- §]5 Beat Oscullacor
1 -65C7  lst Audio Ampliber
21— 6V6GT Push-Putl Quepur Ampliliers
1--523 Rece hier
Power Consumprian -at 117 volis—60 cveles -138 waiees
Power Consumprion DO opecat.on-—18 amp ac 6 voles
or 108 warts
Pawer Queput —B warrs undiscoreed
Sensitivity—(for 500 milliwatts output) varies between
the limits of & co 20 microvolts over the entite frequency
range of the receiver, 5
X 1000 x

Setectyviey—IF broad [high fidelity) 12 ke 36 ke

IF Sharp 41 ke 22 ke

Frequency Range RF—Nore These are cthe acoudd fre-

guenctes covered corresponding to nanunal figutes (n-
Jiciced on che frouc panel

550 o 1,620 kilocvcles
15 to 3] megacvcles
29 w59 megacycles
$75 0 115 megacycles

133 o 21 5 megacvcles
204 w 43 megacycles

Frequency response AF faudo nleer out—broad |F—tone

control high)-70 w 3000 cycles = 2L; DB

Speaker Oueput Impedances—35000 and 500 ohms

lnrermediate Frequency—435 ke

Table cabinet dimensions—2044" long © 10" high x 143"
deep

Relay Rack dust cover dumensions
long x 83" high

Panel dimenstons—197 x 834"

Chassis dymensions—173 §* x 1314

Weche—Cunnpacked -78 ths packed 87 Mhs

(SRR AMOTRILKSL , L |

145 7 ddeep x 17707

- 11 -
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(1)

RECEIVER ALIGNMENT

D

Equipment Needed for Aligning:

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

2—Qutpuc ndwcating meter connected to 5000 obhm
output cerminals.

3—Non-mecrallic screw driver

4—Dummy antrenna of 200 mmf and also 400 chm
carbon resistor,

Setting of controls prior to abignmenc—IF and RF

Tone control at maximum high frequency position
(#9>—BFQ ar 0—Bass swyich at Bass IN—AF Gan ac
#3—RF Gam at #9-—Band switch—IF 21igamenc pos,-
tion .55 to 1 6 band—RF alignment depending or band
aligned.

Sclectivity control atr sharp [F—S8end-Receive swiech
in Rece\ve--Crystal phasing at #3 on left side—ANL—
OFF at 0—AV(C OFF.

Important: Have bandspread control so logging scale
reads 100.

Antenna grimmer adjusted for Maximum gain at each
RF alignment point on all bands

455 KC—IF Alignment: Tune main dial to 1400 kc on
.55 t0 1.6 m¢ band. Connect the hot lead from the signal
generator to 65A7 myxer rerminal #8—Ground to chassis
Roughly adjust the aligning screws of T1, the fower
screw of which is accessible rhrongh holc in right mourt-
ing bracket, for maximum ga;n, Now adjust lower screw

on T2 (do not adjust upper screw), Also adjust C31 and
the air trimmer condensers at rhe top of T3 for maximum

gain. (Sze Fig. 8 for locarion of TF adjustments)

Switch to Crystal Broad Position—Turn on BFQ and
adjust to a tone of about 1000 cycles. Vary the frequency
of the signal generator while adjusting rhe top screw on
T2 until che output goes through a maximum, dips down
and starts going up agan. Adjust the phasing concrol
for maximum selecuviry and then back off the top screw
on T2 until the ourpur reaches 2 minimum valus becween
the rwo maximum values first noted. The frequency of
the signal generator should be varied over 2 small range
while adjusting the top screw of T2, A swishing note,
(h contrasc to the usual sharp crystal tone will be ap-

parent when che correct adjustment has been reached.

Switch to "' Xtal Sharp’ and adjust C-qq for maximum
ourput while varying signal generator frequency Two
potnes of maxumum cacput will be noted corresponding
to two adjustments of C-;¢ Either one of chese pounts
may be used at which to leave C-y a sharply peaked
tone will result at cthe correct adjustment.

Swich to " Xtal Mediwum” and adjust C-p, ull the
output s midway between che outpurs reached whyle
aligning the "Keal Sharp™ and 'Xtal Broad'’ pesitions.
The apparenc sharpness of tone shbuld be midwav be-
tween the “"Sharp” and "“Broad™ positions

Switch again to **Xral Sharp ' and sct rhe signal gen-
erator o exacr crvseal frequency Ser BFO front panel
control o a4 tone of approximatelv 1000 cycles Swatch
again to ""Sharp IF' and carefully realign rhe IF crans-
formers as earlier described 1n the first paragraph of these
tastructions,

{2) BFO Adjusmment: Set fronc panel control to zero—BFQ

swirch ON—Signal Genecator runed to cryseal frequency
—selectivity swiech 10 IF Sharp posicion—now, adjust
screw on top of T4, afrer loosen ng lock nue, to zero best,
{See Fig. 8)

(3) Noise Limiter and AVC Amplifier Adjustment: Have

the concrols set as before except thae the AVC swatch is
now 10 the ON pasition Connect 2 high resistance type
voltmeter across R49 which is connected between termi-
nal #5 nf the GL7 rube and chassis Connecr a 50,000
OhIN resistOr across Enmaty of T5 (Red and Blue leads).
Set generator at 455 ke as for IF alignment Connect gen-
erator 10 grid uf GAB7 tube (pin #4) Romate ANL control
2ll the way to che right, or position #9. Adjust screws
en tog of T5 for maxumum ndication on DC meter con-
nected across R47, Reconnect generator, as for [F align-
ment, to mixer grid of 68A7 tube Remove 50,000 o-ﬁm
resistor which was jnserced across primary of TS during
alignment. Remove grid clip off top of 6L7 cube Wich
generator set at 455 kc and ANL concrol at extreme right
adpust wave trap trmmer CS5 for minimum signal as
indicated on ourpur meter. (See Fig 8 and Fig 12 for
lecarion of adjusrments).

With generator connceted to 6SA7 mixer grid as above,
replace 6L7 grid and curn ANL control to extreme left
unri] switch clicks. Connect high resistance DC meter
across 6B8 diode filrer condenser C64. Adjust screw on
top of T6 for maxymum indication orn DC meter across
.

(4) Foc RF and oscillator adjusement locacion and align-

ment procedure see Fig. 12.

.12 =
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FIG. 8—SX28-A—TOP VIEW
onsreldy

TUNING MECHANISM

FIG. 9—-SX28-A—REAR VIEW

TUNING METER

PEAKER
TERMINALS

£ *s* METER ANTENNA-GROUND PHONQ/ g
CONTROL TERMINALS JACK \M-Sggﬁgérm"
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FIG. 10—AUDIO FIDELITY CURVE

+10 "BASS IN"
o _ __-_--\h-‘*h- W
~ N "-..._‘\ T (/J
-1{y P ‘\\f
2 AP
b
@ -20 \Y P \‘
O Ay N\
] E N
0_30 \‘ M\
- \ \
a0 (1) .F. BROAD-TONE CONTROL OUT NN
(2} LLF. SHARP-TONE CONTROL OUT b
-50 {3} ILF. SHARP-TONE CONTROL IN
30 00 1000 10,000
CYCLES PER SECOND
FIG. 11—~AUDIO FILTER CURVE
s o BN [ [ [ ]
[~ FREQUENCY RESPONSE WITH
10 M, BASS SWITCH IN & OUT —
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FIG. 12—RF

AND OSC ADJUSTMENT LOCATION AND ALIGNMENT PROCEDURE

R-F AMP.

Cas Ca9C90 |

S7 Sio Si3
ST DET.

Cg4 C95C96 |
S S9 Si2F

0SG.

C00%101 G102
S5 Sg Sy

FP FP FP

B

! | STDET.
Cg7 Co3 C92
Sis Sa S2

| osc.

C103€99C08

S1a S3 S

iFp FP FP

RF & OSC. ALIGNMENT PROCEDURE
Connect hot lead of signal generator to Ai—through dummy antenna shown in table. Leave jumper connected
between Az and G. Grounf of Generator to Chassis. “FP” indicates fixed pad—do not adjust.
‘ ‘ HIGH FREQUENCY END LOW FREQUENCY END
Band Rsc;.til?lmlf S'%{rchn' Eutmmy Adjust Osc. | Adjust Trimmers || Adjust Osc. | Permeability
& 4 prennd With for Max. Gain With Tuned By
1 1.5 mc 1.5 mc 200 mmf Cos Coo P BT
1 6 .6 200 mmf T TR Sy Se
2 3.0 3.0 400 ohms Cos Cos coee L
2 1.8 1.8 400 ohms T T, Ss Sy
3 5.4 5.4 400 ohms Cieo Coy Css P
3 3.0 3.0 400 chms T BT Ss Se S;
4 10.0 10.0 400 ohms Cin Cos Css T IR
4 7.0 7.0 400 ohms P Ss Ss S1
5 20.0 20.0 400 ohms Cioe Cag Coo A
5 12.0 12.0 400 ohms T T Sy S Sis
6 36.0 36.0 400 ohms Cios Cs: Co: T P
6 24.0 24.0 4000hms || 0 [ L Su Sis S1s
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The following measurements made with a 20,000 chms per volt meter and taken from the socket terminal indicated
to ground or receiver chassis. Antenna and ground were disconnected from the receiver when these measurements
were taken and the RF and AF gain controls set at maximum. “'DL’’ means Dead Lug buc will indicate voltage
when used as a tic. Normal tolerance allows a variation of =109, from the indicated values,

TUBE FUNCTION SOCKET TERMINALS
1 2 3 4 5 6 7 | 8 ; Cap.

v,-6AR7 | RF Amp. (1) o1 | 415|170 | 3 | 27 |
v.-65k7 | RF Amp. (D) 435! 01 | 435|105 63 1 279
V4-GSAT7 Mixer 250 100 0.12 4.1 63
V,-GSA7 HF Osc. 116 116 0.3 6.3 116
VL7 | Notse Limiter 245 | 102 63 | 4 —.075
ve6sky | [FAmP 2 4 4 1075 | 63 | 235 |
VrOB8 énlc\ifiggrnTubc 17.2 | ~.2551 —.255| 108 | 63 .17
Vs-6B8 AVC Amp. 225.5 | 02 | 0.2 | 107 63 | 2 |
Vo-6AB7 | Noise Amp. B o7 11 150 | 63 | 225
V.p-6HG Noise Rectifier ) 1 17.6DL: 63 | —.1
vi6]5 | Beat Osc. 140 —~7.4 63 ONL%F%)O%% Eor
V12-65C7 1st Audio Amp. 140 137 . 1.4 6.3
v,4-6v6GT| P.P. Audio Amp. S 310 |29 198 DL| 6.3 | 17
v,.-6v6GT| PP Audio Amp.ﬁ 310 290 6.3 17
vie575 | Rectifir * 320 40 AC340 AC) 320

* 5 V. AC berween Terminals 1 & 4

F

This receiver is guaranteed to be free from any defect
in workmanship and materizl that may develop within
a period of ninety (90) days from date of purchase, under
the terms of the standard guarantee, as designated by the

Rodina Maonnfartneare Aconriatinn Any mart ar satrc thar
NAGLO MADULACTUrers Associalion. Any part Or parts tnat

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

[
[er]

GUARANTEE

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 wricing the Adjustment De-
partment, who will issue due authorization under the
terms of the guarantee,

The Hallicrafters Company reserve the right to make
changes in design or add improvements to instrumcnts
manufactured by them, without incurring any obliga-
tion to insta]l the same in any instrument previously
purchased.

All Hallicrafters receivers are built under patenes of
RadioCorporation of America and Hazeltine Corporation
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SYMBOL

ASA

ERE

BL

CRL

Cc3

CcT

GE

GT

i, INDEX TQ PARTS MANUFACTLURERS

MANUFACTURER

Aercvox Corp.
New Bedfora, Mass.

American Phenolie Corp.
Cicero, Jllinois

Any manufacturer

meet ing the applicable
American Standard Associa-
tion specification

Beede Electrical Just.
Penacock, N,H,

CO.
Bliley Electric Ce.
Erie, Pa.

Chieago Molding Co.
Chicago, Illincis

Centralab
Milwaukee, Wis.

Clarostat Mfg. Co.
BrQle}’ni N.Y.

Chicago Telephone Supply Co.
Elkhart, Ind.

Essex Wire Co.
Chicago, Illinois

General Electric Co.
Schenect ady, N.Y.

General Transformer Corp.
Chicago, Illincis

- 30 -

SYMBOL

H

HH

IRC

LF

oM

RC

RCA

oI

SF

SWI

MANUFACTURER

The Hallicrafters Co.
Chicago, Illinocis

Hart & Hegemsan Elec. Co.
Hartford, Conn.

Internat ional Resistance
Philadelphia, Pa.

Littlefuse Ine.
Chicago, Illinois

Oak Mfg.
Chicago,

Co.
Illinois

Radio Condenser
Camden, N.J.

R.C. A, Mfg. Co.
Harrison, N.J.

F.W. Sickles Co.
Springfield, Mass.

Sprague Specialties Co.
North Adams, Masgs.

Co.

St andard Transformer Corp.

Chicageo, Illinois

S.W. Inductor
Chicago, Jllinocis

Utah Radio Products Co.
Chicago, Illincis

Underwood Elec.
Chicago,

Coe.
JIllinois
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100_VOLTS

.|“._

LERT

GANGED WITH BAND SW

Swsws?

b swe
S Rgg

SW7

WWA-

Rsg

SWITGHES ~
2} OPERATED 8Y BFO-AVC SW
7
“ w TONE GONTROL
io . n BASS

FREQUENCY RANGES

0.55MC, TO 1.6 MC
L6 MC. TO  30MC
3.0MC. TO 5.8MC
5.8 MC. TO {1.0MC
11LOMC. TO 21.0MC.
2.0 MC. TO 43.0M7

P o=

Swi
SWE
SW7
Sw2

AVC - BFO SWITCH

LETT
OPEN
OPEN
OPEN
OPEN

CENTER
CLOSED
CLOSED
CLOSED
OPEN

RIGHT

CLOSED
CLOSED
CLOSED
CLOSED
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100_VOLTS

.“ o
g
9

280 VOLTS

CATHODE RETURNS

AAAAA

o] N "

GANGED WITH BAND SW.

L

Chy

7

Rey

AAAAA,

YWW-

SWB’ISL

SWITCHES ~
!
2} OPERATED BY BFO-AVG SW
7
kK u "

FREQUENCY RANGES

DB N -

Q.55MC. TO 1.6 MC
1.6 MC. TO 30 MG
3.0MC. TO 5.8 MC
5.8MC. TO [1,0MC
I1LOMC. TO 21,0MC
2l.OMC, TO 43.0Mm7

'-'!-:‘067 Re|
M
1——:035 3
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SELECTIVITY SWITCH POSITIONS
I, i{F. 8ROAD.
2. LF. MEDUM BRCAD.
3. LF. SHARP.
4. XTAL BROAD
5 XTal MEDIM
8. XTAL SHARP
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