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INSTRUCTION BOOK FOR MODEL 5X.28-A
SUPER SKYRIDER

A INSTALLATION

It is recommended that, upoen receipt, the carton and
then the recciver be catefully examined for any damage
which might have occurred in transit Should any sign
of damage be apparent immedaately file claim with the
carrier statiag the extent of the damage
IMPORTANT: Unless otherwise marked, the receiver is to
be operated from 110-125 volts of 50/60 cycle aiternating
current, A waiversal 110-220 volt model {s obtainable on
order This model can be operated at either of those two
voltages with 56/60 cycle curcent. If the 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 convenienr 110-220
voltage change

The standard model $X.28.A receiver comes equi
with a cabinet for table mounting, The standard 834" x
19" pane| dimension with holes suitably spaced make it
possible for the chassis to be mounted 1n 2 standard relay
rack. Maximum overall chassis length is 173" and depth
1315". When the model §X.28-A is so mounted the table
cabinet is replaced with a dust caover. The maximum
aver-al| length of the receiver will then allow it to be
mouated in a rack with upright channe( clearance of 17L5",

TERMINALS AND CONNECTIONS ON
REAR OF RECEIVER

(1) SPEAKER

U che resr apron of the recerver’s chassts appear two
terminal scrips for connecrting either 4 500 or 5000 ohm
speaker to the recoiver. Should 2 matching HALLI-
(?RCAFTERS Bass-Reflex speaker be used with the re-
cewver, it shouid be connecred to the 5000 ohm rermnals
The 500 obhm terounals can be connected to 2 speaker or
orher load of that impedance value.

() ANTENNA

Fo the terminals 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 througheut the tuning range
of the SX.28-A will be obtained wuh a conventional in-

WAy momme e anmkanna 75 rn 100 feak T o

L tvoe of
Marcom ty to 100 feet long

varted T : o anignna

mcludmg lead-in, This antenna should be erected s high
as possible and removed from surrounding ebjects  Be
sure that the antenna (5 nsulated from the ground at all
~points. When this type of antenna is used it is connected
te termunal A-1. The ]umpcr between A 2 and G should
remain connected

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

A ground can be used if desired and spould be con-
nected 0 the G erminal Connccrm% the receiver ta 4
goed ground (cold water pipe or § foot rod driven 1o
moist soi|) might improve receprion and reduce noise
Under normal condiucns no noticeable difference wi(l
exist $0 a ground 15 suggested only (f (t aids reception

Should you wish to have 4 separatc antennd for some
one shore wave frequency or band, a half-wave anrenna
cut ru the proper lengeh for the destred frequency wudl

rove very clfecrive. The following formula wil give the
fengeh of the 14 wavelengeh antenna depending on the
desired frequency 463

Length o feer = frequency \n megacyeles

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

bcg4£3-= 66.14 feet long

7

The antenna should preferably be of solid soft drawn
enameled copper wire for ease in handling, The center of
the wire s cur and an ipsulator (nserte ar that point.
The twisted patr, or open wire traasmission line, (s then
seldered to cach 33 foor lengeh, after the enamel has
been scraped off, directiy on erther side of this center
insularor. The ocher end of the transmission line should
be connected to Al and A2 on the rececver. It should be
remembered thar such an antennz has directional prop-
erues broadside o i¢s length and should be so orjenred
tf maximum pichup from 4 cerran dirscrron 0 o he

expecred.
I designing eansmussion line syatems for 2 mitrs agu-
ralc math of the [ine t the antenna input <lecurr, 11

will be helptal o know that the approgimate antonna
mput impedance ol the recejver 15 400 ohms.

%) PHONO-JACK

The Phono-Jack cnables you o use the high fideluy
audio amplifier of the receiver for phonograph record or
transcrypron play-back purposes A hygh impedance crys-
tal or magnetic pick-up arm shouid be used for this par-
pose and conaccted ro a standard headphone plug This
plug s then inserted 10 the PHONQ-JACK when record
playing 15 desired The receuver 15 1noperative to radic
signals, when the Elug 5 11 che phono-jack.

The volume of the audio amplifier 15 varied by rotarin,
the AF Gain control until the proper level s obt.um:dg
Removal of the plug from the Phono-Jack once more
places the RF and IF portions of che rece (ver 1n operirion

(4) DC POWER SOCKET

The actal socket on the rear of the chassis 15 used when
it (s 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 1s removed for battery or
vibrapack operation. A similar plug to the shorting plug
is then wired, as shown in Fig 13, and serted in the

octal socko:

SOCKST,

A "B” supply capable of delivering 270 volts ar 150
milllamperes is necessary for successful cperation  Refer
to the secticn oa receiver specifications for the total bat-
tery drain for DC operation.

o addition to its fuaction as connector for 2 DC
supply, this socket also serves as an outlet for a remote



stand-by switch. If the remote stand-by switch or relay
is connected berween pins #t1 and #35 on the shorting
plug and the SEND-RECEIVE switch on the front panel
of the recewver 15 set at SEND, the remote switch or relay
will control the operation of the receiver in the same
manaer as the SEND-RECEIVE switch.

B “§* METER ZERO SET

8" METER CONTROL 15 obtained by varying the
kourled knob appearing vn the lefe hind chassis apron
edge This conral enables you to properly ser the 57
Meter to zero. In order to make the adjusement coreectly,
the RF GAIN CONTROL must be advanced cleckwise
as far as it will go In addirion, the switch directly below
the bandsprzad hand-wheel must be 1o the AVC—-ON
Position When these condinions have been complied
with, remove che anrenna from the Receiver and then
adjust the § merer coneral until the $ nmerer reads zero.
Reconnecting the antenna to rhe recetver will chen make
the meter wdicate the relative carrier strengeh of cach
incoming signal as vanous signals are runed in

B QPERATION

Each contmol of the Model SX 28 A SUPER SKYRIDER
recever performs a definite function that contributes to
the outstanding reception capabilities of the unit.  Full
appreciation of the receiver 15 to be expected only after
you have become familtar with each of the conrrals and
the cffect their operation has on the receiver’s perform
ance

The lacge calibrated main dial shows the frequencies
covered throughour the 6 band, 550 ke ro 43 mc fre-
quency range of the reciever Thev are as follows

Band 1—550 o 1,600 k:locveles

Band 2— 167t0 30 megacycles
Band 3— 30t 58 megacycles
Band 4— 58w 11 0 megacycles
Band 5- 11 0to 21 0 megacvcles

Band & 21 to 43 megacvcles

11 The BANDSWITCH, directly below themawndial,will
place the proper set of coils in the circuic to cover the
desired frequency The main dial s rurned by the iagge
handwhee! which 1s equipped with a micrometer scale
for maximum accuracy 10 resctnng of logging purposes
Ot parcicuiar 1necrest g5 the locking clutch which wiil be
found direcely below the handwheel This fearure will
dlow vou to lock the main dia] afrer a desired signal
has been tuned (0 Subsequent movement of the hand-
whee| will nor detupe the receiver because the cortrol 15
provided with a ciucch which disengages the bandwheel
onee the dial lock has been sec

The Ineernational Shortwave hroadeast bands are jndt-
cared on the main dial by heavier lines showing the
frequencies on which these transmissions will be heard.

The Amateur band secting positions of the main dial
are jndicated by 4 small Qappearing over the red numbers
which dentify each amareur band The haicline on the
main dial window should be ser so that o 1neersects rhys
smull ciecle when the masn dial 1s placed in position for
the desired amateur band
{2 The BANDSPREAD dyul s calibrated for the 10-20-40
and 80 meter amareur bands When tuming on the 160
merer band the mam dial shoutd be used
Note: The calibration on the majn dral will be accurace

only if the bandspread condenser (s set at minimum capac-
1ty which 1s inc!jlcnr:d by a setting of 100 on the band-
spread logging scale. It should be recognized that if the
bﬂndsprcafcondcnscr is lefr ar any orher serning but 100,
that small amounr of bandspread condenser capacity,
added to the main tuming condenser capacity, would
throw off the main rumng dial calibranion because the
recerver 15 calibrared wich the Bandspread condenser sct
at mynymum capacity The porions ofrhc amateur bands
on which type A3, or telephone, transmissions will be
heard are underscored with another dark line.

The numbered outer edge of the bandspread dial will
prove to be of grear help for logging or pre-setning put-
poses when the bandspread runing control 15 used for
easjer ruring on frequencies orher than those covered by
the amateur bands

When ' bandspreading’’ any frequency throughour the
runing range of the recesver remember the maun dial must
then be ser to 1 slightly hugher frequency than the de-
sired signal The difference depends on the amount of
bandspread condenser capacity used and the frequency
of the received signal.

When switching from one range to another, an :ndt-
Carr maves vertically behind both the main and band-
spread dials. Tuning fatigue 1s thereby greaely muninyzed
by focusing atrentjon on only the frequencies covered by
that particular secring of the bandswitch

The translucent, indirectly highted dials are easily read
and so arranged that parallax 15 reduced to an ahsolute

T
minimum

To operate the recerver adjust the follewing contrals
10 the order 1n whych they are mentioned
(3;The TONE CONTROL turns the recejver on and off
and 10 addtrion emphasizes eicher the base or teeble fre-
uencies to the extent required by various recetsing con-
jﬂions The effect the Tone Conerol has on the hdelsry
of reproducrion 15 shown n Fig 10

{4 Place the SEND-RELCFIVE switch 1n rhe RECEIVE
position—have the AMNL control off (turned to the lefe
un;l the switch operares).

Place the bandswarch 1a position 55 to 1 €5 me, which
will then enable you to tmpe 1o stanons oo the standacd
Broadcast Band

(5 )Rotate the RT GALN control to the righr uatil #9 on
the skirr of the control appears under the panel marker
(The RF Gain muse he full ON as above indicated before
the S meter will indicate correctls ) So that the 8 meter
will ke properlv connected 1n the circuie, the AVC-BFO
switch appearing to the lower nght of the handspread
handswheel, muse be & the AVO ON position

(6) Note: The Amtenna Trommer conriol s operated on zll
Bands Proper adjustment of this «nntrol 15 indicured by
the maximum signal

(71 After complying with the above conditions, che AF
GAIN control should be advanced to the right unnl che
desired volume g3 obrained Tamng the receiver by oper-
ating the main dial handwheel will nuw allow vou to

aick srations throushour che

ick up stations throughoue the 55 1o 1 685 mc ruming

range of the Broadcast band Maximum detlecrion of the
S Merer will indicare when each starton s accurate]v
tuned 1o

When covering the short-wave or higher frequency
bands the above procedure should be foliowed —excepr
that greater care should be used because 1t 18 s0 casy to
complerelv pass over a sration

The other conrols on the model SX-28-A SUPER SKY-
RIDER recerver will enable you to obrain the best results



from the receiver once you have become used ro cheir
effects on the reception of various types of signals
(8)The SELECTIVITY centrol acrs as a shureer or gate
and varies the width of the path on which signals reach
the second derector of the ceceiver Six different selectiv-
ity steps are provided so that you can snccessfully cope
with different degrees of interference Reference 1o Fig 1
and Fig. 4 will show, graphically, how the control trims
the widch of the signal so thar what ineecference mighe
be present in the signals skirts or sidebands 15 effecrively
chpped off. Should an mterfering signal lap over inw the
desited signal, adjustment of the SELECTIVITY control,
will reduce thar interference

FIG. T—I. F. SELECTIVITY
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Onte more refer to Fig 1 and Fig 4 and recognize the
fact thar wich che conerol ser in the BROAD [F posinon,
the signal proper and alf ws pargs, which are combined in
the s.de bands, or skires, will be passed ro the 2nd derecror,
audio amplifier, and then Speaker As the selecrivity of the
receiver 15 increased from BROAD-IF 1o XTALSHARP,
the gate, or admicrance parh. 15 so narrowed chat only the
matn porcion of dhe signai 15 allowed (o pass throngh Ths
facr and us effect on che quality of reproduction 1s readily
appteciated by Liscening to a signal and nonng the reducnion
i highet frequency response in the more selective serrings
of the swicch (See Fig 10 and Fig 11

At this ponr, it is suggested that the CRYSTAL
SHARP setting be used only in cases of extreme intes-
ference—the receiver must then be runed exactly to the
signal Ounly chen will the signal be intelligible because
you have clipped off 1¢s sidebands in which the sibilants
and evertones are embaodied.

The CRYSTAL SHARP position of the selecoiviry
switch 15 to be used prmupagy for the receprion of cade,
or CW, signals By proper associated operarion of the
CRYSTAL PHASING conerol trne 51115.@: signal opera-
tion and the maximum 1a selectivity can be ahtamed
Ccrvstal circut discussed 1n derad m the summuary of
related ciecuits) See Fig 3.

(9)  CRYSTAL PHASING CONTROL

The Phasing Conttol s 1n the circust on chree posirions
of the sclecrivity control namely—XTAL Sharp, XTAL
Medium and XTAL Broad

The conrral 15 used o remave heterodvne intecference
as well as to mimymize ocher forms of incecference having
a predominance of hugh frequency componengs—sich as
static and inrerference from elecrrically operated devices

(103 The A N L , or Automatse Naise Limiter, marepaliv con-

eribuces to che sansfactors operanion of the recerver by
Limiting objecuionable nterferznce caused bv gninion
systems or other man made causes ol electrical disturh-
ances With the A N L conerol retarded o the lele as
far as it will go, or unul the A N L swirch 15 heard 1o
operate -the noise Lumiter cyreate 13 0ot funcrioning
Turning the control 10 che righe closes the switch which
3s monnted on the congrol The nowse limicer 1s now op-
erating  Progressively curmng che control Llockwise
varies the threshold at which the noise limicer stares o
take hold. The scrring ac which the conrral wiil be lefe
Jdepends entirely oy the type and imounc of mrecterence

resent as well as the signal scceageh The popse Lmiter
should be judicinusly adjusted because through its opera-
tion rhe desieed signak cap even be elimipnarey or badly
distorted which destroys scs nsefulness Onlv afrer voa
have become familiar with the operatiou af this controi
by actual practice can you Jerermine how fur it should
he advanced before the best compromise becwein nolse
and signal s obtained {See Fig 6

{11) The AVC-BFQ OFF.ON switch performs a dua func-

rion The AVC circuit should be operating for ¢he recep-
non of relephone, or modulated signals n order to
eeduce fading to 2 mimmum. As previousle mentroned,
the funceloning of the § Merer 1s dependent npon AVC
acrian so the switch must be o che AVC ON pesinion
when the § meeer 5 used to measure felacve catmer
\ntensity.

lgasmuch as the AV arout levels all signas to o
predetermined valpe (See Fig 7, no onc slgna] an
overload the receiver and cause diseortion At fimes n
searching  for d.seant or weak signals, .roomegle b
desirous ‘o ase the ful! sepsitivity of the Mocel X284
ln that case piace the AVC switch o the AVC OFF cosi
tion  Remember -hat with rhe recerer operaung with
ne AVC action, strong signals wll ovedoad the mour
oreait with cesaitant distortion Under socb a condition
of operation the seasitivity af the ser mast be then .en-
trofled, manually, by proedy retarding che RE Gan
contro]l until you have reached the poine helpgwe which
pverloading takes place.

The orher function of this swrech 15 o ture on the
Bea: Frequency oscillator When receiving code signals,
a beat note 15 absolutely essencial Wich che BFO switch
in the ON position, cach signal runed (n wyl[ be accom-

2f

¢ or whistle For proper adjusc-
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ment of the BEO control which ppears directly under
the TONF CONTROL the following procedure 15 sag-
gested. Ser the BFO concrol 10 zero, now tune m a sigoal
cither vowce or code If a code signal 15 receyved, only
the carrter or thump of chic signal will be aud;ble because
no beit note 1s presenr Be sure that you have the signal
accuratelv resonared MNow, without cetuning the re.
ceiver, rotace the BFO control unti] a bear note of the
desired pureh 1s obrajned  You now have inttoduced a
bear note which differs from the IF frequency of the
recelver, namelv 455 ko, by the frequency of the aud;ble
signal. Varation of the BFO control will allow you to
change the pitch, or frequency, of the oscillator which
will prove o be of help under various conditions of
nterterence

{12) Dyrectlv under the BFO concrol will be seen the BASS
[N-OUT Swirch. With this switch in che BASS IN posi-
cton you wil| have motmal audio fidelicy Placing the
swiceh in che BASS QUT position, the audio fileer CH,
15 mnseried  The effect of chis Rlter on rhe band of fre-
quenties pussed 15 shown Fig 11 This filtec will contribute
greathv w rhe (ocelligibiliey of che received signal when
the recewver 1s opersted m the advanced positions of
selecyivity

{13 )The Head Phone Jack 1s connected 10 a tap on the out-
put transformer. The signal 1n the headphones 15 of the
proper volume for satsfactory commumicarzons recep-
tion Since no direct current 1s present m the headphone
circuit crystal type phones can be nsed

c SUMMARY OF
) THE 2.STAGE PRESELECTOR

The RF AMPLIFIER, or preselector, of the Madel
€X.28-A SUPER SKYRIDER has 1.GAB7, 1 65K7 tubes in
cascade on Bands 3, 4, 5, and 6 On Bands 1 2nd 2 more
than one stage (5 uauecsssaty to obtan the required
image ratio 2nd teduction of spuricus interference. With
two RF stages using three pre selection circuits, the band
width would be narrowed to such an extent that even
expandming the [F Amplifier to its uomost would shill not
provide high-fidelty reception.  The modern communi-
cations recerver requires two stages of preselection on the
higher frequencies to zccomgplish only one pumary object
—satisfactory unage rejection.

The Model SX 28-A has an unage ration of 20 to 1 at 28
me—350 to 1 ac 14 mc and a proportionately increasing
vato as the froquency ts lowered  While the two RF
stagss are prncipally needed to obtan such image ratios
they also perform two other useful functions—more fav-
orable signal fo noise ryo and slightly \ncreased  selec
tyity.

Examining the call assembiy will immediately show
how rigidly 1t 1s constructed and what care has been
tzken to complerelv shicld each secrion from the other
The manner 10 whych the RE and anrenna coils are tuned
pu bands 3. 4, 5, and 6 will be inecresung Rather than
push turns to compensate for varjations o jnductdnge,
cach coil 15 permeabiltey runed  This resules in exact
«dmstment of inducrance wich improved teacking and
gain 45 the result On Bands 1 and 2 the raductance of
the antenna couls 1s sufficiently latge so chac lead length
diffcrences do not cause anv noticeable inductance change

(27 THE QSCILLATOR AND CONVERTER
A separate GSA7 tube 13 used 25 the High Frequency
Oseiliacor in the Model SX-28-A SUPER SKYRIDER
This tube proves desrable o this function because of us
very high value of transcotidactance which enables the
tor to operate with very lictle couplng to the coil
This fearupe reduces the unfavorable effects of tube vari-
ations and volage fucruztions on the tuned circmt The
HF Oscillator is coupled to the 63A7 converter tube at
the Cathode Tap—a pomt where vagations of operatng
parameters of the converter tube will [east affect the
GSAT Oscillator. A 65A7 tube 15 used in the Mixer Circuit
because tests indrcated that changes n operating voltages
caused less reflection n the injector grid leading than
would occur in most convepter tubes  Another feature in

the 68A7 tube 15 that a negative loading s

"~
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aﬁplicd te the tuned circure feeding (o5 conzeol grid  Thas
characieristic improves che gain and selectivicy of the
tuned cireuit which in turn improves the image and sig-
nal to noise rapo.

(3) THE IF AMPLIFIER

The 1F Amphﬁer of the Model $X.28-4 was desjgned
with a view towards permanency of adjustmenr under
conditions of extreme changes in tempecature and humid-
ity as well as unusual mechanical wih-atzon.

1he hirst two IF Transformers sre permeabihey tuned
In comparag shis type of transtormer with one having
compression mica tumng condensers, (o moust be remem-
bered that 1 takes many mors turns of the adjusting
scrow to cause che equivalent change in tunung of the
permeability tuned type Hence a shight change 1 the
postrion of the screw wall have neghigible effect upon the
tuning The adjusning screw s under spring tcasion
thereby making 1 unpossible o wurn under ~ibration

The diode transformer 15 an-tuncd wirh cwo variable
condensers each with a [ump capacity of 50 mmf and
vartable of 50 mmf. These air rrummers acc also under
spting tensma so that rhev can withstand considersble
vibranon Being ot the air cuned type, cheie capactoy
change ts negligible with wide changes 10 humidier
Reference (o the Schematie wall show chat the IF teans
formers are cxpanded 10 two steps - chereby enabling
medjum or full reproduction of the higher trequencies
10 be obtained

14 VARIABLE SELECTIVITY
Six ranges of selecivity are provided 1 che model
SX 28 A receiver. Thev are
L—Broad IF—{fer high fidelity receprinn’
2—Medjum [F—more selectivity —less bighs)
3—Sh;rp H;—[rcduccs annoying nterference—far less
18hs
4—Crysial Broad—(Similar o Sharp IF buc cleaner
cuteing of side bands)
5—LCrystal Medim—{next selecerviey step o #4—
greatly 1ncreased sideband cutang—mote pro-
nounced crystal “'Sfot’’ for inrerference—very
little highs present
6—Crystal Sharp—(position of extreme selectivity-—-
practically no sideband conrent—very pro-
nounced crystal “slor’”)
The graphic ¢ffeces of the differcat steps of selecriviey

op 2 sienal are shown in Fig 1 and Fig 4
f=] ) (=]



FIG. 2—CRYSTAL FILTER SCHEMATIC
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SINGLE SIGNAL ADJUSTMENT

It is extremely simple to attain single
signal reception with the S5X-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 ind 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
apoears on the right the above
still holds.) Then tune to stronger of the
two amplitudes and adjust the BFO con-
trol to a tone most pleasing to you. This
adjustment for single signal selectivity will

nrocedure
precegure

ceiver to the weaker.

0
)
D
o)

A U
DV WAy, N .

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

(5) CRYSTAL FILTER CIRCUIT

Inpositions 1, 2, 3 the cryseal is short circuited. In position 4 the short
across the crystal is opened and the iron core in the secondary of the
transformer ts adjusted for Broad Crystal Action and ac this point is
accurately tuned to the crystal frequency. Duc to the close coupling
of the secondary to the crystal, the sharply rising resonance curve ot
the crystal causes, in contrast, a sharply falling resonance curve in the
secondary. The combined action of these two characteristics results in
arelatively broad resonance curve for the CRYSTAL BROAD selectivity
sctting. In the MEDIUM CRYSTAL No. 5 position, Cy is adjusted for
selecuvity midway between the BROAD and CRYSTAL SHARP
settings. (See Fig. 2 and Fig. 4)

in position 6, or CRYSTAL SHARP, the trimmer Cyq is adjusted for
the S};Oarpcsg crystal action. Under this condition, the Secondagy is
slightly detuned from the resonant cryscal frequency sufficiently so
that its resonance curve is not greacly affected by the cryseal but 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.
Two such points of increased output will normally occur—one for cach
adjustment of the secondary on cither side of the resonant frequency
of the crystal.

3—SINGLE SIGNAL OPERATION
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Retune Recciver to the
stronger amplitude and then
adjust pitch control until
vou get note most pleasing

Adjust phasing contro] carefully
until this weaker amplitude is
reduced to a2 minimum.

hold with no further adjustment unless you o copy.
change the phasing control. (See Fig. 3.)
FIG. 4—CRYSTAL SELECTIVITY
V-4 "
100 —’ L)
) CRYSTAL
0 T
{ The CRYSTAL FILTER and
0 ( holder are wired directly into the receiver
XTAL XTAL J ——J XTAL and do not plug 1n as heretofore. In this
7 ] BROAD | meorum T SHARP manner exceptional crystal fileer action is
arion of rha
L ! | tion of the
3.0 7 ]7 So mount-
. I ing the crystal prevents possible change in
S polarity which would occur if the crystal
% i were improperly inserted in cthe circuit,
, \L \.// The size of the crystal has been carefully
0 determined to allow the BROAD CRYS-
\ | | TAL position to tune as broadly as pos-
0 \ \ £ A sible. The capacity of the crystal holder
N\ MV N has been reduced. to 2 minimum through
A A\ the use of a specially designed polystyrene
B holder.
P e R
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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 OST. The carrier of the rcCci\t«'cd
signal is first converted over to thc_mtcrmedlaic 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
primary and secondary closely coupled. The s'ccondavry
teeds 1nto the 6B8 diode where rectihicatton of the carrier
furnishes AVC volrage for the RF and mixer tube as well
er. 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 passage
of the higher audio frequencies without attenuation. 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
6H6 noise rectitier. 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-

the form of further explanation of our appioach roward ing the modulation peaks of the carrier to become badly
noise eliminaction, it must be rcmcmbcrccf that noise in distorted.
FiG. 5—NOISE LIMITER SCHEMATIC
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AIG, 6—NOISE LIMITER ACTION

//\

Same Sigs

ference ANL OF

ceadabje

If the notse limiter adjustmient permits toQ gredl a
value of transient voltage ta he applied ca the 617 njec-

and recetfied compo-

tor grd, detecnon will take place
nenes of this modulated carrier will appear (n the 6L7
place circur Thas effect will appear a8 distortion n che

autpuie of the receyver [E, ou che ather hand, not enowgh

AT TN

Same Stgnal ANL OFF (Note
ansient peaks extend well be-
yond range of screen Signal nor

7N

Samic signal Same nomuse. ANL-
ON adjusted for most favotable
sIRNA| 10 NOise rand

notse volrage ts 4pphcd, then the momentary decredse in
sensitivity will not be great enough to stop the noise
fram geting through and some of 1t will appear 10 the
plare curcuit of che L7 rube and consequently (n the our-

ur of che recerver As a resule the aotse limiter most be
carefully adjusted o the parniculur carner and nose
level being tecewved, {See Fig G)

FIG. 7—A.V.C. CURVE—AT 3 MC.

+8

+4

DECIBELS

10 100 1000

10,000 100,000 1,800,000

MICROVOLTS INPUT
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(7 AVC ACTION

A double AVC system 15 used The RF and mixer cubes
are operated by the broadlv tuned catrier cormng through
only three runed IF circuizs The fnal signal however
passes through six-tuned IF curcuits As a result, when
the signal 1s shghtly deruned, the receiver oucfut has
dropped considerably while the AVC action has dropped
but veev uele This results i a reduction of berween-
station noise and a more sharply dehned sural tuning
action

{8 'S OR SIGNAL INTENSITY METER
The upprpximite DB per § unit equivalent s 6 DB
As 15 known, 2 DB, or dectbel, 1s 4 unie of change 1n
signal level and is defiued as being the least detectable
chunge the average ear can appreciate when listening to
 single puched tone 3DB s the lease change the car
derects when Listening to sounds varving i both ampli-
cude and prrch By comparison, o vicnanon of one S une
on the meter will ndicate a change of two detecrable
seeps 10 sigral level Quawnicanvelv, o DB gaun ot loss

E, )
s oequul to 20 log . = where £, = wnpur volrage and
E, = ourpur voluage

(0 THE SECOND DETECTOR

As will be noted, a diede type of second detector 13
used 1n the Model 8X-28 A Its choice was prompted by
the fact that such a detector is capable of handhng large
percentages of modulabion  with  very little distortion
This is due to the output of the diode being easily filtered
(IF Removed). In addion, the rectified output contains
a DC component which can be used for AVC pucposes

(10) THE BEAT FREQUENCY OSCILLATOR

The BEC 15 1urned on with che switch below the band-
spread handwhee! and adjusced by che skirred knob
Jireccls below the tone coneral The BFO circunt, as will
be seen by reterning w Fig 13, s the well known
Huartlev oscillator 1o will be noticed chat o plate drop-
ptog resistor 15 used to compensace tor plate voltage
virtations  An incpease in recenver voltage causes an
incgease pn the plate Current ot che oscillator This ao-
Credse in turn Causes the soluee drop seross che resisror
to -norease, thus Mammoaning 4 more conscane voltage
at the plare of the beart oscillatar tube A Lavorable ranie
of capaciey tenductance 1s wsed The fxed tank capaciey
his been arrihcalls aged by alternarels exposing 1@ o
very high and chen low emperstuces In che maonner
anv residual serauns of the component pares are removed
and the capacres of the condenser remains constane
The BFO cotl a5 permeabrliey runcd which further re
uos es che possibiliey of drifo which would oecur should
A compression variable be used to resamare the cuecuic

Proper locanion of the Bear Oscrllator rube and gy
assocpated componencs plus excellene shiclding and nie-
chanical rigid ity do much to keep scrav helds from berng
sstihlished  Liccle BFO leakage 15 to be expecred w the
Model §X-78-A so "tweets” or BFO hammonws will not
prosve o be bothersome

(L) THE AUDIO AMPLIFIER

The second or output stage of the audio amplfier mn
the Model 5X-28-A receiver uses two 6VGGT tubes connec:
ted in push-pull, These tubes are drven by the 63C7
double tnode Omne of the triode sections of the 65C7
tube is used as the wverter to the 6VSGT tubes. A por-
tion of the signal from the plate ciccut of the frst 65C7

triode 1s fed o the grid of the orhee 68C7T tode Section,
thereby giving two onepur valrages 1n opposite phase

suitable for exciting the push-pull 6V&GT ourput am-
plifier
{12} THE POWER SUPPLY

The powet supply in the Model 8X-28-A is quite normal
except that it supplies veltage for the 6V6GT output
tubes directly from the rectifier ot befate the filter system.
Voltage fluctuations in the receiver are greatly reduced—
increasing the audic output of the receiver and stabilizing
the operation of all circnits

The fleer circuic consisting of a toral of 60 mfds of
capacriy ptus an additional hlter in che 63C7 plare supply
and a 12 henry choke keep the hum level of che receiver
in excess of 60 DB below maximum cutput The power
transformer 1 butlt 1o wirthstand continuous operanon
at 250 degrees F but hag been designed o cun ac apprux-
warely 160 degeees T under normal conditions

(1) SPECIFICATIONS
Tubas:
1-6AB7  [st RF Amphter
1--68K7  2nd RF Amplier
1 65AT  Mixer
1 6547 HF Oscillacor
1 ¢L7 st IF Ampliker MNorse Limicer
1 GSK7 Ind IF Amphier
1 aBR 2i9d Dececror and 5 mecer tulw
1 6BR AVC Amphifier
1 6ABT  Nowse Amplibe-
1 6H6 Noise Recrifer
1 635 Bear Oscillator
1 65C7  1sc Audio Ampliber
N

2—6VHGT Push-Pull Ourpur Ampliliers
1-573 Recrifier
Power Copsumption— at 117 voles 60cvcles 138 vares
Pawer Consumpoion DO operarron 18 amp ac 6 velts
or 108 waris

Pawer Ourpu —8 warrs ugdiseortzd
Sensitivicy—(for 500 milliwatrs ovtput) varies between
the limirs of 6 to 20 microvolts nver the enetre frequency

range of the recerver. 1000 «

x
Selectivity- IF broad high ndelin) 12 ke 36 ke
IF Sharp 1 kc 22 ke
Frequency Range RF—Nore These are che acraal fre-
guencies covered corresponsing (o numngd rgures n-
drcired on the frout panel

e

552 o 1620 kilooycles
135 w31 imepacscles
29 o 59 urgacicles
575 15 megacicles

123 o 215 megacycles
204 o a3 megacveles

Frequency tesponse AF (audio hlter our—broad IF—one
caoreal high-70 o 3000 cycles = 243 DB

Speaker Quepur Impedances—3000 and 500 obens

Intermediate Frequency —455 ke

Tabie cabiaer dimensions—2004" long < 10" high x 144,
dee

R::I.n'PRJck dusi cover dumensions - 149 (7 deep x 1707
fong x 83" hugh

Punel dimensions 19" x 8%,"

Chussis dimensions—-17% & x 13447

Weighe—"unpwcked - 75 thy pucked 87 11w

- 11 -



(1

D

Equipment Needed for Aligning:

1—An all wave signa] geperator which will provide
an accurarelv calibrated signel ar che tesr frequencies
indicated

2—0uzpur (ndicating meter connecred ro 5000 ohm
ourpor erminals.
3—Non-metallic screw driver

4—Dummy ancenna of 200 mmf and z|so 400 ohm
carbon resistor

Scrtunig of controls prior to ahignmene—IF and RF

Tone conerol at maxymum high frequency position
(#9)—BFQ ar 0—Bass switch at Bass IN—AF Gamn ar
#9—RF Gan at #9-Band swirch— 1F alignment posi-
tton 55 to 1 6 band—RF alignment dcpcndmg on hand
aligned.

Selectiviey control at sharp IF—Send-Receive swirch
in Recerve—Crystal phasing 4t #3 on left side—ANL-
QFF ar 0—AVC OFF

Important: Have bendspread control so logging scale
reads 100.

Antenna trimmer adjusted for Maximum gain ac cach
RF alignment potne oo all bands.

455 KC—IF Alignment: Tune main dial 1o 1400 ke on
.55 to 1 6 mc band. Connect che hot lead from rhe signa|
generator to 68A7 mixer rermynal #8 —Ground to chassis
Roughly adjust che ahigning screws of T1, the lower
screw of which s accessible through hofe in righe moune-
ing bracker, for maximum garin Now adjusclower screw
on T2 7do not 4djust upper screw]) Also adjust C31 and
the air tmmec condensers at the top of T3 for maximum
gain (See Fig 8 for locanon of 1F adjusiments)

Swizch o Cryseal Broad Posizion—Turn on BFO and
adjust ro a tone of abour 1000 cycles Vary the frequency
of the signa| generator while adjustung the top screw on
T2 unuil the output goes through a maximum, dips down
and stares going up agan. Adjusc the phasing eontrol
for maximum selecuvity and rhen back off the rop screw
on T2 unty] the ourpuc reaches a mummum value berween
the two maximum values firsz nored. The frequency of
che signal generaror should be varied over a small range
while adjustung the top screw of T2 A swishing note,
i congcease ro the usual sharp crysial rone will be ap-

- 12 -

RECEIVER

ALIGNMENT

parent when the correct adjustmene has been reached

Switch ro Xtal Sharp™ and adjust C-5p for maxymum
output whyle vatying signal generator frequency Two
points of maximum ourput will be noted currcspond:ng
to two adjusements of C-,y Eirher one of these points
may he used at which o leave C-yy a sharply peaked
tone wil| resulc ar the correcr adjusement

Swicth ro0 Xl Medium™ and adjust C-y tail the
output 5 mudway berween the outpurs reached while

..... "and "X cal Broad | posiuons

The apparens shacpness of cone should be midwav be-
tween the Sharp’ and  Broad™ positions

Swirch agan ro Xreal Sharp  and ser che signal gen-
crator w exact crvstal frequency  Set BFO front panel
control o a tone of approximately 1000 ¢cvcles Swirch
again ro ‘Sharp IF° and carefullv realign the IF trans-
formers as carlier desctibed in che first paragraph of chese
1Nstructons

{2) BFO Adjustment See front panel conttrol to eero -BFQ

switch ON —Signal Generaror uned 1o eryseal frequency

selecciviey swirch in [F Sharp posirion -now, adjust
screw on top of T4, afrer loosening lock nur, o zero bese
{See Figp 81

(31 Noise Limiter and AVC Amplifier Adjustmenr: Have

rhe controls set us before except thar che A VC switch s
now 1a the ON posinion Connecr a high resistance tvpe
across R49 which s conneceed berween reemy-
ndl #5 of che 6L7 wbe and chassis. Connect a 30,000
ohm tesistor across primary of T5 {Red and Blue lcads”
Ser generator at 453 Ec as for IF alignmenr Connece gea-
ecitor o grid of GABS wibe «pii #4) Rotare ANL conerol
all the way co the right, or position #5. Adjust screws
on mg of TS for maximum indwation on DO meter con-
neceed across Ra9 Reconnecr generarae, as for I align-
ment, to mixer grnid of 6SAT tube Remove 5¢,000 ohm
resistor which was nserted 2cross primary of TS during
2lignmene Remove grid clip off top of 617 tybe With
generaror set at 455 ke and ANL conteol ar exteeme nighe
adjust wave trap remmer C355 for mymimuem sigual as
indwated on output mewr 1 See Fig 8 ina Fiyg 12 tor
location ot adjustments )

With generator connected to 8847 muxer grud as above,
eeplace 817 grid and turn ANL control to extreme left
unti! swirch clicks Connecr high resiscance DC meter
across 6B8 diode hlter condenser T84, Adjust screw on
top of T6 for maxymum mdicarion on DC meter across
o4

(4) For RE and osctllaror adjasgment locanon and aljgn-

ment procedure see Fig 12



TUNING MECHANISM
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DECIBELS

DECIBELS

FIG. 10—AUDIO FIDELITY CURVE
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FIG. 12—RF AND OSC ADJUSTMENT LOCATION AND ALIGNMENT PROCEDURE

|~ Py
A S c

IST DET. : | ST DET.
Coq csscsem Cg7 Co3 Cg2
S¢ Sg S o Sis Sa S2

0sc B osc.
00101 '3 C103C99C9s
S1a S3 S

RF & OSC. ALIGNMENT PROCEDURE
Connect hot lead of si§nal generator to Ai—through dummy antenna shown in table. Leave jumper connected
between A: and G. Ground of Generator to Chassis "FP” indicates fixed pad—do not adjusi.
. ] HIGH FREQUENCY END LOW FREQUENCY END
Band RSCC' Dial Sl%_-‘ Gen. Eummy Adjust Osc. | Adjust Trimmers || Adjust Osc. | Permeabiliry
ctung req- nrenna With for Max. Gain ith Tuned By
1 1.5 mc 1.5 mc 200 mmf Cos Co2 e b
1 6 .6 200 mmf P T S: S,
2 3.0 3.0 400 ohms Cao Coa T R
2 1.8 1.8 400 ohms T S3 S4
3 5.4 5.4 400 ohms Cioo Cos Cas R
3 3.0 3.0 400 ohms T PP Ss | Se S»
4 10.0 10.0 400 ohms Cinn Cos Cso T Ty
4 7.0 7.0 400 ohms N Ty Ss Ss S1
5 20.0 20.0 400 ohms Cino Cos Coo N
5 12.0 12.0 400 ohms J N Sy Si2 Sis
6 36.0 36.0 400 ohms Cros Cor Cox T BT
6 24.0 24.0 400 ohms _ T Su S1s Sie




The following measurements made wirh a 20,000 ohms per volt

meter and taken frem the socker terminal indicated

to ground or receiver chassis Antenna and ground were disconnecred from che receiver when these measurements

were taken and the RF and AF gain controls set at maxamum * DL™ means Dead Lug
when uscd as a tie Normal toierance aljows & varaton of =10%, from the mndy

buc wil! indicare voliage

cated val

TUBE FUNCTION SOCKET TERM|NALS
1|2 | s 4 s | 6 7 8 Cap
V,-6AB7 | BF Amp. 01 415 | 170 63 227
v.6sK7 | RF Amp 4350 01 | 435105 63 | 2719
v_.65A7 | Muoxer 250 100 012 411 6.3
vi6sa7 | HF Osc. 116|116 03 63 | 116
V5-6L7 go?s;n imcer ; 245 102 63 4 —.075
ve.csk7 | 1F Amp- 4 L4 075 63 | 235
ViOBS | Fhiceer Tube 172 | —255| = 255] 108 | 63 Y
V. 6BS AVC Amp 1255 , 02 , 02 | 107 63 2
v, 6AB7 | Noise Amp. 07] 11 150 | 63 1 225 )
¥, o-GHG Noise Recr fier 1 176 i:)L 63 —1
v,-6]5 | Bear Osc 140 [ 63 | BFO ON
ONLY FOR TEST
V,,65C7 | lsr Audio Amp 140 137 14 Ili_é 3 B
v veor PP Audo Amp. | - | |30 |m0 |  jissDL 63 , 17 a
v, 6v6GT| PP Audio Amp. 310 | 250 6.3 17
vi.sz3 | Recufier” 320 340 ACpa0 AC| 320 )

*5 v AC berween Termunals 1 & 4

GUARANTEE

F

This recerver 15 guaranteed ta be free from any defect
i workmanship 2znd material that may develop withun
2 period of minety (90) days from date of purchase, under
the termbs 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 examinabion at our factery,
providing such defect, m our opinon, s due ta faulty
materal or workmanship, and not caused by tampenng,
abuse or normal wear Al such adjustments to be made
F.O.B the factory.

Should this recewver require any adjustmeats, your
dealer or distributor has complete technical service in

formation, or the factory will be glad to assiit you an
any problem direct

Should t be necessary to rcturn any parct er parts to
the faccory, a ~Retuma Material Permut
taned n advance by frst wnung the Adjustment De
partment, who will wsue due authorzation under the
tetms of the guaraniee

The Hallicrafters Co  teserves the rght to make
changes 10 design or add (mprovements to instruments
manufactured by them, without wcurring any abliga
tion to nstall the same 1 any nstrument peeviously
purchased

All Hallcrafters ceceivers are bult under patents of
Radio Cotpotation of Ameryz and Hazeltine Corporaton

must hbe ob
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H. INDEX TO PARTS MANUFACTURERS

MANUFACTURER

Aerovox Corp.
New Bedford, Mass.

American Phenolie Corp.
Cicero, Illinois

Any manufacturer

mesting the applicable
American Standard Associa-
tion specificaticn

Beede Electricel Inst.
Penacook, Ne H.

Coe

T2V ayr T am
is Sy Lfu&d
i

i.iE
rie, P

kg td

Cutler-Hammer Inc.
Milwaukee, Wis.

Chicago Molding Co.
Chicago, Illinois

Centralab
Milwaukee, Wis.

Clarcstat Mfg. Co.
Brooklyn, N, Y.

Chicago Telephone Supply Co.
Elkhart, Ind.

Essex Wire Co.
Chicago, Illinois

General Flectric Co.
Schenectady, N, Y,

General Transformer Corp.
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SYMBOL
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LF

oM

RC

RCA

SI

SWI

MANUFACTURER

The Hallicrafters Co.
Chigago, Illinois
Hart & Hegeman Elec. Co.
Hartford, Conn.

ternati
i

hiladelphi

b

Littlefuee Ine.
Chicago, Illimois

Oak Mfgo Co.
Chicago, Illincis

Radio Condenser
Cemden, N. J.

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

F,W., Sickles Co,
Springfield, Mass.

Sprague SBpecialties Co.
North Adams, Mass.

Standard Transformer Corp.
Chicago, Illinois

S.W. Induetor
Chieago, Illinois

Utah Radic Products Co,
Chicago, Illinois

Underwood Elee. Co.
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GANGED WITH BAND Sw.

SWs-m?

SWITCHES —

Beaons,

OPERATED BY BFO-AVC SW

“ »  TONE CONTROL
BASS "

» n

FREQUENCY RANGES

0.55MC. TO 1.6 MC.
LLeMC. TO 3.0MC .
3.0MC. TO 5.8 MC
58MC TO tlL,OMC
1LOMC. TO  21.0MC

2LOMC. TO 43.0MC

AVC - BFO SWITCH

LEFT
Swlt OPEN
SW6 OPEN
Sw7 OPEN
SW2  OPEN

CENTER
CLOSED
CLOSED
CLOSED
OPEN

RIGHT
CLOSED
CLOSED
GLOSED
CLOSED
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