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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.
IMPORTANT. Unjess otherwise marked, the recejver s to
be operated from 110-125 volts of 50760 cycle ajternating
current A universal 110-220 voit model is obtainzble on
order, This model can be operated at either of those two
voltages with 30/60 cycle carrent 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, wil allow convenient 110-220
voltage change.

The standard model $X-28-A receiver comes equippcd
with a cabnet for table mounting. The standard 834" x
19" panel dimension with holes sutably spaced make it
possible for the chassis to be mounted in a standard relay
fack. Maximum overall chassis length 1s 173" and depth
1314". When the model 5X 28-A 15 s0 mounted the table
cabinet is replaced with a dust cover. The maximum
over-all length of the recejver will then allow it to be
mounted in 2 rack with apright channe| clearance of 1714"

TERMINALS AND CONNECTIONS ON
REAR OF RECEIVER

(1) SPEAKER

On the rear aprop of the recerver’s chassis appedr two
terminal stripa for connecring either a 500 or 5000 vhm
smcaker to the recepver Should  matching HALLIL-
CRAFTERS Bass-Reflex speaker be used with the re-
ceiver, 1t shouid be cannecred to the 5000 cohm termynals.
The 500 chm terminals can be connecred to 2 speaker or
ocher {oad of that impedance value.

23 ANTENNA

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

Very satisfactory results throughout the tuning range
of the SX-28-A wili he obtained with a conventiona] in-
verted "L" Marconi type of antenna 75 to 100 feet Jong
including {ead-in  This antenna shouid be erected as high
as possible and removed from surrounding abjects.  Be
sure that the antenna 15 insulated from the ground at il
points. When this type of anteana is used it 15 connected
to terminal A 1. The Jumper between A2 and G should
remain connected.

1o the event a doublet antanna is used with the model
§X.28-A SUPER SKYRIDER receiver, the two wites of the
doublet lead-in should be connected to terminals A1l and
A2. The Jumper between A2 and G can remaln 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 recerver to a
good ground (cold water pipe or 6 foot rod driven in
moist soil) might 1mprave receprion 2nd reduce nosse
Under noymal condinions no noriceable difference wnlf
exst so a ground 1s suggesced only of it aids reception

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

Leagth in feer =

frequency 10 megacycles

or, for example, 2 hajf wave 40 meter antenna would
'

be —4i—}= 66 14 feer Jong

The antenna should preferably be of sold soft drawn
enzmeied coppet wire for ease in handjing. The ceater of
the wire 1s cat and an nsulator userted at that poat
The twisted pair, or open Wire transmission line, 15 then
soldered to cach 33 foot length, after the enamel has
been scraped off, directly on cither side of this center
insulator The ocher ead of the transmission line should
be connected to Al and A2 vn the receiver. It should he
remembered thar such an antenna has directional prop-
erties broadside to 1t5 lengch #nd should be so orienred
of maximum pchup from a certatn direction g3 to be

cxr\:ctcd‘

0 designing t1ansmission [Ing svstems tor 2 more -
rate mateh of the line to rthe anrenna nput circuit, it
wili be helplal to know chat the approximate aarennd
wput tmpedance of the recenver s 400 ohms

(3) PHONO-JACK

The Phono-Jack enables you to use the high hdelicy
audio amplifier of the recerver for phonograph record or
transcoprion play-back purposss A high iipedancs Crys-
tal or magnetic prck-up arm should be used for this pur-
pose and connected to a standard headphone plug. This
plug s then inserced 1a the PHONO-JACK wﬁcn record
plaving 15 desired. The receiyer is 100peranve 0 radto
signals, wher the plug 1s (o the phono-jack

The volume of the audio amplifier1s varied by rotating
the AF Gain control una! the proper level is obrained
Remova| of the plug from the Phono-Jack once more
places the RF and IF portions of the receiver in operation

(4) DC POWER SOCKET

The octal socket on the reay of the chassis is used when
it is necessary 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. The shorting plug is removed for battery or
vibrapack operation. A similar plug to the shorting plug
is then wired, as shown in Fig. 13, and tnserted in the
octal socket,

A VB” supply capable of deljvering 270 volts at 150
mill{amperes is necessary for successfui operation Refer
to the section on recejver specifications for the total bat-
tery drain for DC operation.

In addition to its function as connector for a2 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 #35 on the shorting
plug and the SEND-RECEIVE switch on the front pane!
of the receiver 1s sct at SEND, the remote switch or relay
will contro] the operation of the recerver in the same
marnner as the SEND-RECEIVE switch.

3 “§" METER ZERQ SET

"§” METER CONTROL s obtained bv varying the
kntled knob appearing on the lefr hand chassis apron
edge This control enables you to properly scr the "'87
Meter to zero In order ro make the adjustment correctly,
the RF GAIN CONTRQL must be advanced clockwise
as faras icwill go In addicton, the switch direcely below
the bandspread hand-wheel muse be (o che AVC--ON
Positjon When chese coanditions have been complied
with, remove the anteona from the Receyver and then
adjust the § meter control untt] the § meter reads zero.
Reconnecting the antenna to the receiver will then make
the meter indicate rhe relarive carrier screngrh of each
incorming signal as various signals are tuned 0.

B OPERATION

Each cantrol of the Made] SX-28-A SUPER SKYRIDER
receiver performs a definite function that contributes to
the outstanding reception capabilities of the uait.  Full
apprcciatinn af 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 frequencies
covered throughout the 6 band, 550 ke to 43 mc fre-
quency range of the reciever. They are as follows:

Band 1—550 o 1,600 kilocycles

Band 2-— 16 to 3.0 megacycles
Band 3~ 30t 58 megacvcles
Band 4— 5.8 to 110 megacycles

Band 5— 1100 21 0 megacycles
Band 6— 21. to 43. megacvcles

(1)The BAND SWITCH, direct]y below the maindial, wijl
glacc the proper set of coils 10 the circuit to cover the
esired frequency. The main dia) 1s turned by the large
handwhee! whuch is equipped with 4 micrometer scale
for maximuin accuracy il resetung or logging purposes
Of particular interest 1s the locking clutch which will be
found directly below the haadwhee] This feature waill
alow you to Jock the main dial after a desired signaj
has been tuned 1. Suhsequent movemenr of the hand-
whee! will mot detune the receiver because the control 1s
provided with a clurch which drsengages the handwheel
ance the dial lock has been ser
The Internationa! Shortwave broadcasc bands are indi-
cated on the main dral by heavier lines showing the
frequencies on which tHese rransmissions will be heard.
The Amareur hand serrng positions of the main diai
are indicated by a small 0 appeating over the red pumbers
which identify each amateur band. The hairline on the
main dial window should be ser so thar 1t intersects this
smal] circle when the maio diaj 1s placed 10 position for
the desired amatenr hand.

{2y The BANDSPREAD dial 15 calibrared for the 10-20-40
and 80 metet amatcur bands When tuning on the 180
meter band the main dial should be nsed.

Note: The calihration on the main dial wijl be accurare
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erdy of the bandspread condenser is set at mipimum capac-
1ty which 1s indicated by a setring of 100 on the band-
spread Jogging scale. It should be recogmized that if the
bandspread condenser (s left ar any other setting bur 100,
thatr smaji amount of bandspread condenmser capacity,
added ro the main tumng condenser capacity, would
throw off the mamn runing dial calibranon because the
teceiver 15 cafibrated with the Bandspread condenser set
at mimimum capacity The portions of the amareur bands
aon which tvpe A3, or telephone, transmissions will be
heard arc underscored with another dark line.

The numbered outer ¢dge of the bandspread dial will
prave to be of greac heip for logging or pre-scering pur-
poses wheo the bandspread tuning control 15 used for
casier tuniog on frequencies other than those covered by
the amareur bands

When "bandspreading” any frequency throughoot che
tuniag range of che receiver remember the marn djal must
then be ser to a slightiy higher frequeacy than the de-
sired signal. The difference depends on rhe amount of
bandspread condenser capacity used and the frequency
of the recerved signaj

When switching from one range to another, an indi-
cator moves verrically behind both rhe mam and band-
spread dials Tuning farigue 1s thereby greatly minimized
hy focusing atrearion on onjy the frequencies covered by
that particular secting of the bandswitch.

The rranslucent, (adirecely 1ighted dials are easiiy read
and so arranged thac parajlax 15 reduced ro an absojute
mingmoem.

To operate the recerver adjust the following controls
11 the order in which they are mentjoned:

(3)The TONE CONTROL turns the recerver oz and eoff
and 0 addition emphasizes either the base or treble fre-
uencies to the exrent required by various receiving con-
j:rions The effect the Toac Contro] has oa the fidelioy
of reproduction is shown in Fig 10
{4)Place the SEND-RECEIVE swtch in rhe RECEIVE
position—have the ANL conwrol off [turned to the left
until the switch operarcs)

Place the bandswitch 1o posinion 55 to 1 65 mc, which
wiil then cnabic vou to tun¢ 1o stayons on the standard
Broadeast Band

{5)Rotate the RE GAIN conrroj to rhe pight unn] #9 on
the skirt of che control appears under the panel marker
(‘The RF Gaio must be ful{ ON as above ndicared before
rhe § merer will indicate carrectiy ) So thar the S merer
wiil be properly connecred 1n the circuir, the AVC-BFO
switch appearing to the lower right of the bandspread
handwheei, must be 10 the AVC ON position

(6) Note: The Antenna Trimmer contro] 15 operared on ali
Bands Proper adjusement of thus contro| s indicared by
the maximum signal

(7)After complying with the above conditions, the AF
GAIN cantrol should be advanced to the right untd the
desired vojume is obtained. Tuning the receiver hy oper-
ating the main dial handwhee] will now aljow you to
pick up stanons throughour the 55 to 1635 mc runing
range of the Broadcast hand. Max mum deflection of the
S Merer wil] indicate when each stanion s accurarely
tuned ia.

When covering the short-wave or higher frequency
bands the above procedure should be followed —except
that grearer care should be used because 1t (s 50 easy to
complctely pass over a stanion

The other cotitrols on the mode] 5X-28-A SUPER SKY-
RIDER receiver will gnabie you to obtam the best results



from the receiver onee you have become used to their

cffcces on the receprion of varjous types of signals.
(8)The SELECTIVITY contro] acrs a5 a shutrer or gare

and varies the widch of the path on which signals reach

the second derecrer of the recciver $;x different selectiv-

1tv steps are provided so chat you can saccessfully cope

with different degrees of interference Reference to Fig 1
and Fig 4 wil show,
the widch of the signal so that whar interference might
be present 10 the signal’s skirts or sidebands js effecrively
chipped off Should an interfering signal lap over inco the
desired signal, adjustmene of the SELECTIVITY control,
will reduce that jocerference

FIG. 1—I. F. SELECTIVITY
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KILOCYCLES OFF RESONANCE

3 er to Fig 1 and Fig. 4 and recogmze the
fact that with the contral ser 10 the BROAD IF posiuon,
the signal proper and all its parts, which ate combined 1n
the side bands, or skires, will be passed to che 2ad decector,
audio amplifier, and then Speaker As the selectivity of the
receiver s increased from BROAD.IF 1o XTALSHARP,
the gate, or admjwance path, 5 50 nagrowed thar only the
main portion of the signal ;s allowed 0 pass through This
face and its effect on the quality of reproduction 5 readily
appreciared by listening to a signai 20d neang the reduction
10 higher frequency response 1n the more selective settings
of the swich (See Fig 10 and Fig. 11}

e more peiel

{

At this poiwnt, 1t is suggested thar the CRYSTAL
SHARP sctring be used only tn cases of extreme (nrer-
ference—the receiver must then be tuned exacely to the
signal. Onlv then will the signal be intelligible hecavse
vou have c]mpcd off 1ts sydebands 1n which che sibilanes
and overtones are embodied

The CRYSTAL SHARP position of the selecavity
swirch ;s £o be used principally for che receprion of cade,
or CW, signals By proper associared operapon of the
CRYSTAL PHASING control true single signal opera-
ron and rhe maximum jn selectiviey can be obtained
Cerystzl crrcwit discussed 1o derail 1n the summars of
relared civcuyes). See Fig. 3

(9}  CRYSTAL PHASING CONTROL

The Phasing Central 15 in the ¢irouir on chree posiroas
of the selectivicy contrel namely— XTAL Sharp, XTAL
Pv{ﬁdﬂiﬁi E.ﬁd XTAL Broad

The conrtral 15 used to remove heterodyne jrerfercace
as well as 1o munimize other forms of interfercace having
a predomnance of high frequency components— such a8
static and socerference from elecerically operated devices

(10)The A N L | ot Awrematsc Noire Limsiter, materially con-
tribures ta the satisfacrory opecation of che receiver by
limieing objectionable inrerference caused by igninion
systems or other man made causes of electrica] disturb-
dnces Wich the AN L concro] recarded to the lefr as
fat as 1t wiil go, ot varil che AN L switch ss heard @
Enrperate—rhc noise }ymiter circmit 15 not fupcrioning
utning the contro] to the ighr cioses the swicch which
is mounted on the conrrof The noise limiter s now op-
crating Progressively turnng che conrrol clockwise
varies the threshold ar which che nose Limjeer srarts to
rake hold The serring ac which the coarrol will be left
dcpcnds entirely on the type and amoune of interference
vesent as well as the sjgnal steength The nogse lunjeer
shauid be judiciously adjusted because through its opera-
tion the desired signal can even be ehminated or badly
distorred which destroys s usefuiness Only after vou
have become fam:liar with the operation of this control
by actual practice can you determ;ae how far it shounld
be advanced before the best compromise between poise
and signal 1s obrained (See Fig 6}
1) The AVC-BFO OFF-ON swirch performs a dual func-
tion. The AVC circuir should be eperating for the recep-
ton of telephone, or modulared, s;grals i order to
reduce fading to a minymum  As previously mentioned,
the functioning of the S Merer 15 dependent upon AVC
acrion so the switch mus: be tn the AVC ON position
when the § meter s used 1o measure relative carrier
|nrensiry

Tnasmuch as the AVC ciramt levels all sgoals to a
predetetmined value (See Fig. 7) no one signal <an
overload the receiver and cause distortion At tumes, n
searching  for distant or weak signals, it mught be
desivous to use the full senstivity of the Mode] SX 28 A.
In that eage place the AVC switch in the AVC OFF posy:
tion. Remember that with the recerver operaniag with
no AVEC actjon, strong sigoals will overload the mnpur
ctcugt with resultant distortion. Under such a condition
of operanian the sensitivity of the sct must be then con-
trolled, manually, by properly retatding the RF (min
control unesl you have reached the poiot below which
overloading takes place.

The other fuaction of chis switch 15 10 turn on rhe
Beat Frequency oscillator. When receiving code signais,
a bear note is absoluzely essential. With che BFO swirch
10 the ON position, cach signal runed m will be accom-
panied with a beat nore or whisde For proper adjust-

—
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ment of the BFO contrel which appears direcrlv under
the TONE CONTROL the following procedure 15 sug-
gested. Ser the BEQ control to zero, now tune 1o a signal
cither voice or code. If a code signal 1s recerved, only
the carrier ov thump of the signal will be audible because
nc beat nore (s present Be sure that you have the signa)
accuratelv resonated. Now, withour retuning the re-
cejver, rocare the BFO contrel untd a beat nowe of the
desired picch 15 obtained  You now have iatroduced 4
bear note which differs from the IF frequency of the
recetver, namely 455 ke, by the frequency of the zudible
signal Variacion of the BFO contro] will allow you to
change the pirch, or frequency, of the oscillatot which
wiil prove to be of help under various conditicns of
interference

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

IN-QUT Switch Witk chus switch i the BASS IN pos:-
ton you wili have normal audio Adelity. Placing the
swirch 11 the BASS OUT positien, the audio hleer CH,
1s inserted The effect of this filter on the band of fre-
quencies passed s shown Fig 11 Thys filter will (ontribute
greatly o the intelliptbility of che received signal when
the recerver 1s operated in rhe advamed positions of
selecLivicy

{ 13)The Hezd Phone Jack 15 connected 0 a rap on the out-
put transformer. The signal 1o the headphones 1s of the
proper volume for satsfactory communicanons recep-
tion Since no direct current 15 preseak in che headphone
cuirengt crystal type phones can be used.

— CliAd AA A DV
O JWUIMIiMIiARNI]D

(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 tequired
image ratjo and reduction of spurious interference. With
two RF stages using three pre selection circujts, the band
width would be narrowed to such an extent that even
expanding the IF Amplifier to its utmost would still not
provide high fdelity teception. The modern commun;.
cations receiver requires two stages of preselection on the
higher frequencies to accomplish only one primary cbject
—satisfactory 1mage rejection.

The Mode] $X-28.A has an {mage ration of 20 to I at 28
me—350 to 1 at 14 mc and a proportionately ncreasing
ratio 2s the frequency 15 loweted  While the two RF
stages are peincipally needed to obtajn such image ratios
they also perform two other useful functions—more fav-
orable signal to noise ratio and shghtly increased selec.
tivaty.

Examinng the cod assembly will immediately show
how ngidly it s constructed and whac care has been
taken to completely shicld cach secrion from the orher,
The manner 0 which the RF and antenna coils are runed
on bands 3, 4, 5, and 6 will be inceresting. Rather than
push turns to compensare for variations in inducrance,
cach coil is permeability runed This results 0 exact

sdmerment of indocrance wirth mornved tracksne and
adjustment of indudtance with mproved traginng and

gain as the resuit On Bands 1 and 2 the jnduceance of
the ancenna coils 1s sufficiently Jarge so thar lead Jength
differences do not canse any notceable inducrance change,

(2) THE QOSCILLATOR AND CONVERTER

A separate GSA7 tbe 15 used as the Migh Frequency
Oscillator in the Model SX-28 A SUPER SKYRIDER
This tube proves desicable in this function because of its
very high wvalue of transconductance which enables the
oscillator to operate with very little coupling to the coll.
This feature reduces the unfavorable effects of tube wvar.
ations and voltage fluctuations on the tuned ciecnt. The
HF Oscillator 15 coupled to the GSA7 converter tube at
the Cathode Tap—a point where variations of operating
arameters of S—m converter tube will least affect the
SA7 Oscillator A 6SA7 tube 1s used in the Mixer Circuit
because tests ndicated thar changes 1n operaung voltages
caused less reflection in the injector grid [oading than
would accue 1n most converter tubes.  Another feature 1n

tmbe negative loading is

™E
W

i thar 2
iz faab o

aEphcd to the tuned circutt feeding its coneroi grid. This
characeeristic improves the gain and seiecriviey of the
tuncd circuit which 1o turn tmproves che 1mage and sig-
nal to noisc ratio

33 THE IF AMPLIFIER

The IF Amplifier of the Mode] SX-28.A was designed
with a view towards permanency of adjustment onder
conditions of extreme changes o temperature and humid-
ity as well as vnusual mechanical vibrat,on.

The lirst two 1F Transformers ave permeabilicy tupcd.
Iu comparing thys type of trapsformer wich one having
LOMpPression mica tuning condepsers, 1t wmusc be remem-
bered chat it takes many more turns of the adjusting
screw to cause the equivaient change o tunng of the
permeabilary tuned type. Hence a slight change 1n the
position of the screw will have negligible effecr upan the
tumng The adjusting screw 15 ender spring temsion
thereby making ic tmpossible to turn under vibracion.

The diode transformer s ar-tuned with two vanable
condensers cach wich a lump capacity of 50 mmf and
vartable of 50 mmf, These atr terminers are alse under
spring tension so that chey can wirhstand considerable
vibration Being of the air runed type, their capacicy
change is negligible with wide changes in humidity.
Reference to che Schemaric will show thac the IF trans-
formers are expanded in two steps—thereby enabling
medium or full reproduction of the higher frequencies
to be obrained

(4) VARJIABLE SELECTIVITY
S1x ranges of selectivity are provided in the model
5X.-28-A recejver. They are
1—Broad IF—(for hugh hdelity receprion)
2—Medium IF—more sclcctw:ty—chs highs)
}—Sharpth—(rcduccs annoying incerference—far less
highs
4—Crys§a! )Broad——(S!m;!ar to Sharp IF bur cleaner
cul:tm%llof side bands)
5—Crystal Medrum—(next selectivity step to #d4—
greatly ncreased sideband cutting—maore pro-
nounced crystal “'Siot” for incerference—very
fite}e highs present)
6—Crystal Sharp—(position of exrreme selectiviey—
pracrically no sideband corcent—very pro-
nounced crystal Vsloc’ )
The graphic effeces of the different steps of selectiviey

mnoa gigral are chemn m g 1 oaed W A
Wil d SIELAL d1E MIUWIL il L'J.b‘ i dId l'lg =+
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FIG. 2—CRYSTAL FILTER SCHEMATIC
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(52)
SINGLE SIGNAL ADJUSTMENT

It is extremely simple to attain single
signal reception with the SX-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 rcial is likely to stay on
long enough for you to complete the phas-
ing adjustment for single signal reception.

You will ind 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
appears on the right the above procedure
still holds.) Then tune to stronger of the
two amplitudes and adjust the BFO con-

control

trol to a tone most pleasing
adjustment for single signal selectivity will
hold with no further adjustment unless you
change the phasing control. {See Fig. 3.)

o
to you.

(5) CRYSTAL FILTER CIRCUIT

In positions 1, 2, 3 the crystal is short circuited. 1n 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 this point is
accurately tuned to the crystal frequency. Due to the close coupling
of the secondary to the crystal, the sharply rising resonance curve of
the crystal causes, in contrast, a sharply fPalling resonance curve in the
secondary. The combined action of these two characteristics resulgs in
arelatively broad resonance curve for the CRYSTAL BROAD sciectivity
setting. In the MEDIUM CRYSTAL No. 5 position, Cs 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 SP}:Oarpcst, crystal action, Under this condition, the Sccondagy is
siightly detuned from the resonant crystal frequency sufficicatly so
that its resonance curve is not greatly affected by the crystal buc still
coupled tightly enough so that it can transfer cnergy to the crystal
circuit. When this point is reached it is indicated by a risc in the output

reached itis indicated DY & risc in tnc guiput.
Two such points of increased output will normally occur—onc for cach

adjustment of the secondary on cither side of the resonant frequency

AT
Or tne

crystal.

FIG. 3—SINGLE SIGNAL OPERATION

)
.
)

)

0

%

)
)
)

%
AV mf% o

With Selective Switch in XTAL
Sharp position identify the

Tiooo o -
aulpluuuc*’run; Re-

weaker

fei e

ceiver to the weaker.

Retune Receiver to the
stronger amplitude and then
adjust pitch coacrol uatil
you get note most pleasing
to Copy-

Adjust phasing control carefully
uncil this weaker amplitude is

reduced to 2 minimum,

FIG. 4—CRYSTAL SELECTIVITY

T (5b)

0o

|

CRYSTAL

The CRYSTAL FILTER and

XTAL

BROAD

XTAL

[ | meoium

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

XTAL

SHARP

capacity and losses of 2 socket. So mount-

irfg the crystal prevents possible change in

DEGIBELS

polarity which would occur if the crystal
were improperly inscrted in the circuit.

The size of the crystal has been carefully
p so 2llae she BROAD CRVYS

K} io A
aeterminea

to allow the BROAD CRYS-

TAL position to tunc as broadly as pos-

"
a4

U

N

sible. The capacity of the crystal holder
has been reduced to 2 minimum through

\

AN

the use of 2 specially designed polystyrenc
hoider.
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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 issuc 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 noisc amplifier. A broadly tuned IF
transformer is used in the plate of the 6B8 with its
primary and sccondary 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 secon-
dary feeding into the 6H6 noisc rectifier. A 455 ke wave
trap (CH4 and C55) is used which allows the passage
of the higher audio frequencies without attenuation. In
the form of further explanation of our apptoach 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

heine raduced in value Transients

such as ienirion inrar-
DCing requcea in vaiue, lransients,

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 ncgative polarity because of the
6HG6 noise rectifier. By varying the ANL control, we
raisc or lower the ncgative 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.

FIG. 5—NOISE LIMITER SCHEMATIC
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FIG. 6—NOCISE LIMITER ACTION

A

Constanr tone Sl‘gﬂl[ ne lnrer
pea

vond range af screen Signal nor

readable

If the noise limiter adjusgment periiiits tO0 gredt a
valne of transienc voltage to be applied to the 81.7 injec-
tor god, detection will take place and recrifted compo-
nents of chis modulated cartiec will appear 0 the &L7
plate crrcuit, This effect will appear as distortion in che
oncput of the receiver 1f, on the other hand, not enough

Same Signal ANL OFF [Nore

fercnce ANL OFF irangiear peaks exrand well be.

Same signal Same nowse. ANL-
OM adjusted for most favorsble
signal (0 nNose rano

notse voleage 15 applied, then the momenzaty decreasc in
seasitiviey will not be great cnoagh to stop the noise
from getnng through and some of 1t will appear 1o the
plate circute of the 617 tube and coansequent|v 1n the out-
puc of che receiver As 4 resuit the nose fimieer must be
caccfully adjusted ta the particular carrier and noee

level being recerved (See Fig 0)

FIG. 7—A.V.C. CURVE—AT 3 MC.

+8

+4

DECIBELS
o]

10 100 1600

10,000 100,000 1,000,000

MICROVOLTS INPUT
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(%) AVC ACTION

A double AVC syseem 1s used The BF and muxer rubes
ate operated by the broadly runed carrier comung through
only three taned IF circuris The final signal heowever
passes through six-wuned IF ¢ircaes As @ resule, when
the signal 15 shightly deruned, the receiver ouiput has
drupped consuderably while the AVC action bas dropped
but very lictle This resalts 1o a reduction of berween-
stacion noise and 4 more sherplv defined aural cuning
action

(8) "8 OR SIGNAL INTENSITY METER

The apprpxtnate DB per § umt equivalent 15 6 DB's
As 15 known, 4 DB, or decibel, 15 a unit of change n
signal level and (s defined as beng the least decectable
change the avetage edr can appreciate when Listening o
1 single pueched tone 3DB 15 the least chapge the ear
deteces when listeawng to sounds varving w both ampti-
rusle and prrch By comparison, @ variation of ang § unig
on the meeer will indicace a change of two detectable
sgeps 10 siguat level Quanticacinelyv, a DB gan or foss

E
15 equal te 20 log ..(Ei)whcrc E; = wput voltage 4ol
[F, = ourpuc voluage ’

(9} THE SECOND DETECTOR

As will be noted, a diode type of second detector is
used n the Model SX-28-A. Its choice was prompted by
the fact that such a detector is capable of handhing large
peccentages of modulation with  very little distortion
This 15 due to the cutput of the disde being easily fltered
(IF Removed) In addition, the rectified output contains
a DC component which can be used for AVC putposes.

<10y THE BEAT FREQUENCY OSCILLATOR

The BF(} s turned on with the swicch below che band-
spread handwheel and adjusted by the skirred knob
direcelv below che tone contral The BFQ errcu, as will
be seen by retecring « Fig 13, 35 the well known
Hartlev oscllacer e will be noriced that a plage drop-
ping resstor s used o compensate for plae voluge
VAELAELONS Al’.l tnéredse 0 receh er Loitﬂgc Causes ufn
wncrease 1 che plate currenr of the oscillacor This (o-
crease in turn causes the voliage drop across the resistor
to increase, thus mantainng 4 more conswant voltage
at rhe place of the bear osctllitor tube A favorable ano
of capacitv toinducrance 1 used The ixed wnk capacizy
has been arvifically aged bv alternately exposing u to
very high end then low temperacures In this manner
any residual strains of the component pares are removed
and the capacitv of the condenser remauts constant
The BFQ coul s permeablicv tuped which further ee-
moves che possibiliey of doift which would occur should
+ compression variable be used o resonate the crcuie,

Proper location of the Beat Oscillacor tube and ics
associaced components ptus excellent shielding and me-
chanical rigidicy do much o keep strav helds from being
cstablished  Lirtle BFO leakage 1s to be expeceed o the
Mode! 8X-28-A so “tweets” ar BFQ harmonics will nat
prave to be bothersome

{11} THE AUDIO AMPLIFIER

The second or output stage of the awdio amplifier in
the Mode] SX-28-A recever uses twa 6V6GT tubes conties-
ted in push-pull These tubes are driven by the 63C7
double triode. One of the triode sections of the 65C7
tube {s used as the inverter to the 6V6GT tubes A por-
ircuit of the frst 68C7

tion of the sipnal from the nmlate ¢
ton of the signal from the nlate ¢

trwde 15 fed ro che grid of the other 68C7 triode Section,
thereby giving two output volrages in oJFposltc phase

surtable for excitng che push-pull 6VEGT ourput am-
plifiecr -
M2} THE POWER SUPPLY

The power supply m the Madel SX-28-A s qute normal
except that jt suppltes voltage for the 6V6GT output
tubes dicectly from the tectifier vr befare the filter system.
Voltage fluctuations in the tecever are greatly reduced—
increasing the audia oatput of the recerver and stabilizing
the operation of all circuyts.

The hlter circore consistng of a racal of 60 mids of
capacity plus an addirinnal Bleer yn che 63C7 place supply
and 4 12 heary choke keep the hum level of the recever
n excess of 60 DB below max;mum outpur The power
transformer 15 buile to withstand continuous operauon
at 25¢ degrees F bue hus been designed to run e approxi-
mately 160 degrees F uuder nocmal comd nions

(13) SPECIFICATIONS
Tuhes:
1 6AB7 st RF Ampliirer
1 68K7  2ud RF Ampliter
1 65A7  Mixer
1 65A7  HF Oscillator
1 6L7 Ist IF Amplitier Nojse Lonier
1 ¢SK7  2nd IF Amplifer
1 &Ry 2nd Derecror and S merer e
1 -6B8 AVC Amplifier
1 6AB7 Nowse Amphher
1 G&H6 N()Lsc RCCt]hCr
1-6]5 Bear Gseullacor
1 -65C7  lst Audio Ampliber
21— 6V6GT Push-Putl Guepur Amphiliers
1--523 Rect her
Power Consumprian —at 117 voles—60 cveles -138 waers
Power Consumprion DC operat.on-—18 amp ac 6 voles
or 108 wacrs
Pawer Cutpuc —R wares undistoreed
Sensitivity—(for 500 milliwatts output) varies betwesn
the limits of 6 to 20 microvolts over the entite frequency
range of the receiver,

2x 1000 x
Setecyviey—IF broad (high fidelitv) 12 ke 36 ke
F Sharp 41 ke 22 kc

Frequency Range RF—Nore These are che acouwl fre-
guencies covered corresponding to namenal figutes -
Jicared on che frouc panel

550 to 1,620 kilocvcies
I5 o 31 megacvcles
29 w59 megacycles
575w 115 megacvcles
133 to 21 5 megacvcles
04 w 43 megacycles
Frequency response AF taude nler our—broad |F—one
control high)-70 uy 3000 cycles = 2L; DB
Speaker Quepuer Impedances—3000 and 500 ghms
Inrermediare Froquency —455 ke
Table cabines dimensions—2004" long « 10" high x 1437
deep
Relav Rack dust cover dumensions
long x 83" high
Panel dimenstons—19" x 834"
Chassis dymensions—17% " x 1314”
Weight—C(unpackadl -78 Ihs pucked 47 1hy

Cigiat—iunpatx

144 Y deep x 17707
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(1

—

D

Equipment Needed for Aligning:

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

2—CQutpuc ndicating mecer connected to 5000 obm
output cerminals.

3—Non-metallic screw driver

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

Setting of controls prior to abignmenc—IF and RF

Tone control at maximum high frequency position
(#9y—BFO ar 0~—Bass swuch at Bass IN—AF Gam at
#9—RF Gam at #9—Band switch—IF zlignmenc pos-
tion .55 to 1 6 band—RF alignment depending on hand
ahigned.

Sclecuvity control at sharp I[F—S8end-Receive swicch
in Receyve—Crystal phasing at #3 on left side—ANL—
OFF at 0—AVC OFF.

Important: Have bandspread control so lo
reads 100,

Antenna trimmer adjusted for Masximum gain at each

RF alignment point on ali bands

scale

455 KC—IF Alignmeng Tune main dial to 1400 kc on
-55 10 1.6 m¢ band. Connect the hot lead from the signal
generator to 6SA7 mxer rerminal #8—Ground to chassis
Roughly adjust the aligmng screws of T1, the fower
screw of which is accessible rhrough hole in right mount-
ing bracket, for maximum ga\n, Now adjust lower screw
on T2 (do not adjust upper screw), Also adjust C31 and
the air rrimmer condensers at the top of T3 for maximum
gain. (See Fig. 8 for locagion of IF adjustments)

Switch to Cryseal Broad Position—Turn op BFO and
adjust to a tone of about 1000 cycles. Vary the frequency
of the signal generator while adjusting the rop screw on
T2 until the sutput goes through a maximum, dips down
and stares going up again. Adjust the phasing control
for maximum selecuviry and then back off the top screw
on T2 until the gurpur reaches 2 minimum value between
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 t0 the usual sharp crystal tone will be ap-

{4)

RECEIVER ALIGNMENT

parent when the correct adjustment has been reached.

Swicch to "Xtal Sharp’ and adjust C-y, for maximum
output while varying signal generator frequency Two
poines of maximum carpac will be nored corresponding
to two adjustments of -y Either one of these poincs
may be used at which ro leave C-yy a sharply peaked
tone will result at che correct adjustment.

Swich ro " Xral Medium™ and adjust C-gy ull the
ourput 15 nudway between the ourputs reached whyle
ahigning the “Xeal Sharp™™ and "Xtal Broad™' posiuons.
The apparenc sharpaess of tone should be midwav be-
tween the “'Sharp” and ""Broad”” posiuons

Switch again o **Xral Sharp " and set the signal gen-
crator to exact crvseal frequency Ser BFO fronr panel
conteol o 2 tone of appraximarclv 1000 cycles Swirch
again to "Sharp IF'” and carefully realign rhe IF crans-
formers as earlier deseribed 1n the firse paragraph of these
instructions,

(2) BFO Adjustment: Set fronc panel control ro zero—BFO

swirch ON—S,gnal Generaror runed to crystal frequency
—sclectivity switch 1n IF Sharp position—now, adjust
screw on top of T4 afrer looseming lock nur, to zero best,
(See Fig. 8)

(3) Noise Limiter and AVC Amplifier Adjostment: Have

the controls set as before except thar the AVC swatch is
now 10 the ON posinion Connect a high resistance type
volumeter across R4¥ which is connected between termi-
nal #5 nof the GL7 rube and chasus Connecr a 50,000
ohm resistOr across ﬁnma:y of T5 (Red and Blue leads).
Set generator ac 455 k< as for IF alignment Connect gen-
erator 10 grid uf GAB7 cube (pin #4) Romace ANL control
21! the way to che righe, or position #9. Adjust screws
on tog of T5 for maxumum dication on DC meter con-
nected across K47, Reconnect generator, as for |F al gn-
ment, to mixer grid of 68A7 tube Remove 50,000 o-ﬁm
resistor which was inserced across primary of TS during
afignment. Remove grid ¢clip off top of 6{7 tube Wich
geneeator set at 455 ke and ANL contro] arextreme righy
adjust wave trap trimmer C55 for minimum signal as
indicated on ourpur meter. (See Fig 8 and Fig 12 for
locarion of adjusrments).

With generator connected to 63A7 muixer grid as above,
replace 6L7 gr:d and wurn ANL contro] to extreme lefc
unti] switch clicks. Connect high resistance DC meter
across 6B8 diode filter condenser C84. Adjust screw on
top of T6 for maxmum indication on DC meter across
[

Foc RF and oscillator adjusement location and align-
ment procedure see Fig. 12.
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FIG. 8—5SX28-A—TOP VIEW

no meren’

TUNING METER \—TUNING MECHANISM

FIG. 9—SX28-A—REAR VIEW

PEAKER
VTERMINALS

£ *s* METER ANTENNA-GROUND PHONQ./ g
CONTROL TERMINALS JACK \\M' sggEEQT'ON
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FIG. 10—AUDIO FIDELITY CURVE
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FIG. 12—RF AND OSC ADJUSTMENT LOCATION AND ALIGNMENT PROCEDURE

ISTDET.

Co4 C95C9¢ IR Cg7 Co3 Co2
e < e : s _ 8. S,
Y6 Y9 ¥Ii2 o 15 74 r4
0sc. osc.
%00 Ci01 %102 £C103C99C 98
S5 Sg Sy S14 S3 Sy

FP FP FP

RF & OSC. ALIGNMENT PROCEDURE
Connect hot lead of signal generator to Ar—through dummy antenna shown in table. Leave jumper connected
berween A: and G. Grounc? of Generator to Chassis. "FP” indicates fixed pad—do not adjust.
) ) HIGH FREQUENCY END | LOW FREQUENCY END
Band Rscgétg;ll' S'%‘rg?n' E:tr:;?‘}; Adjust Osc. | Adjust Trimmers || Adjust Osc. | Permeability
< * With for Max. Gain With | Tuned By
1 1.5 mc 1.5 mc 200 mmf Cos Coo W o
1 6 .6 200 mmf R S S,
2 3.0 3.0 400 ohms Cos Cos T RO
2 1.8 1.8 400 ohms T T S3 S
3 5.4 5.4 400 ohms Cioo Cos Css ceee e
3 |30 3.0 400ochms | o | Ss Se S;
4 10.0 10.0 400 ohms C101 Cg, ng P SR
4 7.0 7.0 400 ohms T Ss Sy S1o
5 20.0 20.0 400 ohms Cinz Cog Cao P T
5 12.0 12.0 400 ohms e | Su Si S
6 36.0 36.0 400 ohms Ciog Cor Cos T IRy
6 |7 240 240 400 ohms | .... | ..., Su S1s St




The following measurements made with a 20,000 ohms per volt meter and taken from the socket terminal indicated
to ground or receiver chassis. Antenna and %round were disconnected from the receiver when these measurements
o

were taken and the RF and AF gain contr

s set at maximum. DL’ means Dead Lug but will indicate voltage

when used as a tic. Notmal tolerance zllows a variation of = 10, from the indicated values.

TUBE FUNCTION SOCKET TERMINALS
1 2 3 4 5 6 7 08 Cap.

V,-6AB7 | RF Amp. () o1 | a15] 170 | 63 |27 |
Va6sK7 | RF Amp. () 435 01 | 435| 105 63 1 279
V.GsA7 | Mixer 250|100 012 a4t 63
v,o6sA7 | HF O 116 | 116 03 63 | t16
VLT | Notse Dimiter 25 {102 63 | 4 ~ 075
ve6sKy | \FAmP.2 4 4 w75 ] 63 |23 o
V1-6B8 §“§1£§5Tubc 17.2 1 -.255| —.255 | 108 6.3 —.17
vo6B8 | AYC Amp. ns.s 02 | 02 07 | 63 2 L
v,-6AB7 | Noise Amp. 1 o7] 11 150 | 63 | 235
V1-6HG Noise Recrifier 3 1 17.6DL| 63 | —.1
v,-6]5 | Beat Osc. 140 ~7.4 6.3 ONL%‘F(F)O%I\"} cor
V,5-65C7 ist Audio Amp. 140 137 . 14| 63
v,5-6v6GT| P.P. Audio Amp,ﬁ__ 310 1290 198 DL 6.3 | 17
V14-6V6GT| P.P. Audio Amp-ﬁ 310|290 6.3 7
v,e5Z3 | Recrifier © 320 340 ACP340 AC) 320

*5 V. AC berween Terminals 1 & 4

This receiver is guaranteed to be frec from any defect
in workmanship and material 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
Radic Manufacturers Association. Any part of parts that
prove defective within this period will be replaced with-
out charge when subjected to examination ar our factory,
providing such defect, in our opinion, is due to fanley
matetial or workmanship, and not caused by tampering,

ahirea nr mmcinal Cana A Tiro T sem i Eo Lo rmoda
AUpuse O GOridr WGCArT. [y jusincnis 10 po Ladc

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

1 gk o]
11 Sudii aa

[

2]

GUARANTEE

formation, or the facrory 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 Marerial 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 Hallicrafrers Company reserve the right to make
changes in design or add improvements to instrumcnts
manufactured by them, without incurring any obliga-
tion to instal i i
purchased.

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

1 shhce corma ix otrex 34 e e PR T |
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