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INSTRUCTION BOOK FOR MODEL SX-28-A
SUPER SKYRIDER

A INSTALLATION

It is recommended that, upon rcceipt, the carton and
then the receiver be catefully examined for any damage
which might have occurred {n transit Should any sign
of damage be apparent immediately file claim with the
carrier stating the extent of the damage
IMPORTANT: Utnless otherwise marked, che recetver is to
be operated from 110-125 volts of $0/60 cycle aiternating
current, A uaiversal 110-220 volt model {s obtainable on
order This medel 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 uni-
versal transformer case, will allow convenienr 110.220
voltage change

The standard model SX-28-A receiver comes equipped
with 2 cabinet for table mounting. The standard 83/5" X
19~ |gnanel dimension with holes suitably spaced make it
possiole for the chassis to be mounted n a standard relay
rack. Maximum overall chassis length is 1735" and depth
1315, When the model $X.28-A is so mounted the table
cabinet is replaced with a dust cover. The maxumum
over-all length of the receiver will then allow it to be
mounted in a rack with upright channe| clearance of 171",

TERMINALS AND CONNECTIONS ON
REAR OF RECEIVER

{1 SPEAKER

QOu che rear apron of the recever’s chassis appear two
terminal strips for connecring either 4 500 or 5000 ohm
speaker to the reccrver. Should 2 macching HALLI-
é)RCAFTERS Bass-Reflex speaker be used with the re-
ccver, e should be connected to the 5000 ohm rermunals
The 500 ohm ternunals can be connected (o 2 speaker or
other [0ad of that impedance value.

(2) ANTENNA

‘Fo rhe 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 throughout the tuming range
of the SX.28-A will be obtained wih a conventional in-
verted "L’ Marconi type of antenna 75 to 100 feet long
mcludimg lead-in. This antenna should be etected as high
as possible and removed from surrounding objects Be
sure that the antenna s (nsulated from the grouad at all
points. When this type of antenna is used it is connected
to terminaj A-1. The Jumper between A 2 and G should
remain connected

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

A ground cac be used if desired and spould be con-
nected to the G erminal Connccrm% the receiver to 4
good ground (cold water pipe or 6 foot rod driven 1n
moist sotl) mighr improve recepron and reduce notse
Under normal condiuons no noticeable difference will
exist 50 a ground s suggested only «f (t aids reception

Should you wish to have 4 separate antennd for some
one shorr wave frequency or band, 2 half-wave anrenna
cut ro the proper [engeh for the destred frequency will
j)rovc very cffective. The following formula will give the
ength of the 14 wavelengrh antenna depending on the
desired frequency 453

Length (n feer =

frequency n megacycles

or, for cxample, a half wave 40 meter anrenna would
463

be— - = 66.14 feer long

The antenna should preferably be of solid soft drawn
cnameled copper wire for case in handling. The center of
the wire (s cur and 20 insutator inserted ar that point.
The twisted par, of open wire traasmission line, s then
seldered to cach 33 foor length, after the enamel has
been scraped off, directly on erther side of this center
insularor. The other end of the transmissjon line should
be connected to Al and A2 oa the recewver. Tt should be
remembered that such an anarennz has direcuional prop-
erues broadside ro 1¢s lengeh and should be so orienred
f maxumum pichup from o cerrain direcern 1k o he
expecred.

[ desigmng 1eansmussion line sy stems for 4 mure accu-
catle match ot the [ine to the antenna input Clrewe, 1t
will be helptul to know chat the approximate <ntenna
input impedance ol the receiver (5 400 ohms.

R PHONO-JACK

The Phono-Jack enables you to use the high fideluy
audio amplifier of rhe receiver for phonograph record or
transcripuon play-back purposes A high impedance crys-
tal or magnetic pick-up arm should be used for this pur-
posc and connected to a standard headphone plug This
plug 1s then inserted 10 the PHONOJACK when record
Playing 1s desired The recewver 15 1noperative to radio
signals, when the plug s 1n the phoeno-jack.

The volume of the audio amplifier 15 varied by rotarin
the AF Gain control until the proper [evel (s ol:»w.n'n:dg
Removal of the plug from the PhonoJack once more
places the RF and IF portions of the rece(ver 1n 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 conventonal 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 (serted in the
octal socket,

A "B” supply capable of delivering 270 volts ar 150
milllamperes is necessary for successful operatton  Refer
to the section on receiver specifications for the tota| bat-
tery drain for DC operation.

Io addition to its function as connector for 2 DC
supply, this socket also serves as an outlet 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 oo the shorting
plug and the SEND-RECEIVE switch on the front panel
of the receiver 1s set at SEND, the remote switch nr relay
will control the operation of the receiver in the same
manner as the SEND-RECEIVE switch.

3 «§” METER ZERO SET

"§" METER CONTROL s cbtamned by varying the
knurled knob appearing on che lefc hand chassis apron
edge This conrrol enables you to properly ser the ° 37
Meter to zero. In order to make the adjusement correcely,
the RF GAIN CONTROL must be advanced clockwise
as far as it will go Inaddition, the switch directly below
the bandspread hand-wheel must be 1o the AVC—ON
Position When these condictons have been comphed
with, remove the antenna from the Recewver and then
adjust the S meter control until the § meter reads zero.
Reconnecting the antenna to the recesver will then make
the meter mdicate the relative carrier strengeh of each
incoming signal as various signals are runed 1o

B OPERATION

Each control of the Model SX 28 A SUPER SKYRIDER
recerver performs a definite fynction that contributes to
the outstanding reception capabilities of the unit.  Full
appreciation of the receiver 15 to be expected only after
you have become familiar with each of the conrrols and
the effect their operation has on the receiver's perform
ance

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

Band 1—550¢  rto 1,600 kilocveles

Band 2— 16to 30 megacycles
Band 3— 30t 58 megacycles
Band 4— 58t 11 0 megacycles
Band 5- 110w 21 0 megacveles

Band & 21 to 43 megacvcles

11 The BANDSWITCH, directly below the main dial, will
place the proper set of couls in the circuit to cover the
desired frequency The main dial 15 ruened by the large
handwhee! which s equipped with a micrometer scale
for maximum accuracy 1n resetrning ot logging purposes
Of parricular tneerest is the locking <lutch which will be
found direcely below the handwheel This fearure will
low vou to lnck the mawn dial afrer a desired signal
has been tuned n Subsequent movement of the hand-
whee] will nor detupe the receiver because rhe control 15
provided with a clurch which disengages the handwhee!
once the dial lock has been set

The Inrernational Shorrwave broadcast bamds are yndi-
cated on the main dual by heavier lines showing the
frequencies on which these transmissions will be heard.

The Amateur band secting positions of the main dial
are 1ndicared by 4 small 0 appearing over the red numbers
which dennfy each amareur band The haitline on the
main dial window should be set so thar wr 1neersecrs rhis
small circle when the main dial 1s placed in position for
the destred amateur band

7, The BANDSPREAD dyul 1s calibrated for the 10-20-40

and 80 merer amareur harndds When tuming on the 160
merer band che mam dial should be used
Norte: The calibration on the man dral will be accurate

enly if the bandspread condenser 1s ser at minimum capac-
ity which s inrflcarcd by a setting of 100 on the band-
spread logging scale. It should be recognized that 1f the
bandsprmfcondcnscr 15 left at any orher serung but 100,
that small amount of bandspread condenser capacity,
added to the man tuning condenser capaciry, would
throw off the main rumng dial calibrarion because the
recerver 15 calibrared with the Bandspread condenser set
at mynymum capacity The poroions 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-scrning pui-
poses when the bandspread rumng control s used for
easjer tuniing on frequencies ocher than those covered by
the amateur bands

When ' bandspreading’” any frequency throughout the
tuning range of the recetver remember the main dial must
then be ser to a shightly higher frequency than the de-
sired signal The difference depends on the amount of
handspread condenser capacity used and the frequency
of the received signal.

When switching from one range to another, an indi-
Cator maves vertically behjnd both the mamn and band-
spread dials. Tuning fatigue 1s thereby greatly munimzed
by focusing attention on only the frequencies covered by
thar particular setring of the bandswitch

The translucent, sndicectly lighted dials are easily read
and so arranged thar parallax 1s reduced to an absolute
minimum

To operate the recerver adjust the following contrals
1n the order 1n whych they are mentioned

{3;The TONE CONTROL turns the receyver on and of
and 10 addition emphasizes eicher the base or treble fre-
jucncits to the extent required by various reectying con-

itions The effect the Tone Control has on the hdeliry
of reproduceton 15 shown i Fig 10

{4 Place the SEND-RECEIVE switch 12 the RECEIVE
posinion—have the ANL control off {rurned to
ungyl the switch operares).

Place the bandswatch 1n position 55 to 1 65 me which
will then enable vou to e 1o stations on the scandard
Broadcast Band

(5 )Rotate the RF GAIN control to the right vatil 9 on
the skirr of the control appears under the panel marker
(The RF Gain must he full ON as above indicated betore
the S meter will (ndicate correctls 3 So that che S meter
will be properlv connected 1n the circutr, the AVC-BFO
switch appearing to the lower right of the handspread
handwheel, mus: be 1o the AVC ON position

(G) Note: The Antenna Trommer conro] s operated on zl]
Bands Proper adjustment of this «nntrol 15 wadicared by
the maximum signal

(71 After complying with the above conditions, the AF
GAIN conerol should be advanced to the right unnl the
desired volume 15 obtained Tuanming the receiver by oper-
ating the main dial handwheel will now allow vou to
pick up stations throughour the 55 to 1 65 mc tuning
range of the Broadceast band Maximum dedecrion of the
S Merer will 1odicate when each stitton s accuratels
tuned 1

When covering che short-wave or higher frequency
bands the above procedure should be followed —excepr
that greater care should be used because 1t 15 s0 easy to
complerelv pass over 4 sration

The other conrrols on the model $X-28-A SUPER SKY-
RIDER recetver will enable you to obrain the best results
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feom the receiver once you have become used to cheir
effects on the reception of various types of signals

(8)The SELECTIVITY control acts as a shutter or gate
and varies the width of the path on which signals reach
the second derector of the recciver Six different sclecnv-
ity steps are provided so that you can successfully cope
with different degrees of interference Reference o Fig 1
and Fig. 4 will show, graphically, how the control trims
the width of the signal so thar what inrerference mighe
be present in the signals skirts or sidebands 1s effecrively
clipped off. Should an imterfering signal lap over into the
desited signal, adjustment of the SELECTIVITY control,
will reduce rhar interference

FIG. 1—I. F. SELECTIVITY
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Once more refer to Fig 1 and Fig 4 and recognize the
fact that wich che conerol ser 1n che BROAD [F posinion,
the signal proper and all us pares, which are combined ia
the s.de bands, or skires, will be passed to the 2nd derector,
audio amplifier, and then Speaker As the selectivity of the
receiver 15 increased from BROAD-IF ro XTALSHARP,
the gate, or admittance path. 15 50 narrowed thar only the
marn portion of che signal 15 allowed o pass throngh Ths
fact and us effect on the qualicy of reproduction 1s readily
appeeciated by listening to a signal and noring che ceduction
10 highet frequency response in the more selecuve sercings
of the swirch (See Fig 10 and Fig 11}

—

At this poinr, it is suggested that the CRYSTAL
SHARP sctting be used only 1n cases of extreme inter-
ference—the rece1ver must then be tuned exactly to the
signa] Only then will the signal be intelligible because
vou have clipped off its sidebands in which che sibilants
and overtones are embodied.

The CRYSTAL SHARP lpos1rion of che selecorviry
switch 1s to be used principally for the receprion of code,
or CW, signals By proper assoctared operation of the
CRYSTAL PHASING control trne single signal opera-
tion and the maximum n selectivity can be obramed
(crvstal circmit discussed 1n detal m the summary of
related ciccuitsy See Fig 3.

(9) CRYSTAL PHASING CONTROL

The Phasing Control 15 1n the circust on three positions
of the selecriviey control namely —XTAL Sharp, XTAL
Medium and XTAL Broad

The concral 1s used to temave heterodvne intecterenice
as wel] as ta minymize ocher forms of 1neerference having
a predeminance of high frequency componengs—such as
staric and intecference from elecrrically operated desces

(103The A N L |, or Automatsc Neoise Limiter, matepallv con-

eribuges to the sansfactory operation of the receyver by
limiting objectionable interference caused bv 1gmnion
systems or other man made causes ol elecerical disturb-
ances With the A N L conrrol retarded to the lelt as
far as 1t will go.or unul the A N L swiech 1s heard to
operate -the noise limiter cyreuie 8 noT funcriomng
Tzinmg the control 10 che right closes the swicch which
35 monneed on the conerol The nomse limiger 15 noew op-
erating Progressively turmng the control clockwrse
varies the threshold at which the noise limiter stares ro
take hold. The setring ar which che conerol wiil be lefe
Jdepends entirely on the type and imounc of utecterence

resent as well as the signal scengeh The nopse Linyter
should be judiciously adjusted because through its opera-
tion che desieed sigoal can even be eliminaecyd or badly
distorted which destroys tes usefulness Onlv afrer voa
have become familiar with rhe operatiou of ths conerof
by acrual practice can you Jerermine how fur ic should
be advanced before the best compromise berwein nDise
and signal 15 obtained (See Fig @)

1)} The AVC-BFO OFF.ON switch performs 2 dua) func-

cion The AVC circuit should be operating for the recep-
non of eelephone, or modufated signals n order to
reduce fading to a mimmum. As previousle mentroned,
the funcrioning of the 3 Merer 1s dependent upon ANVC
acrion so the switch muse be 1o che AVC ON pesinion
when the 5 mecer 15 wsed to measvre relagive cats.er
\ntensity.

lgasmuch as the AVO crogr levels all signas oo
predeterm[ncd valpe (See Fig 7, no ane stgnal an
overload ¢he receiver and cause distortion At tirmes n
searching for duwant or wesk signals, .t might b
desirous "o ase the full sensitivity of the Mocel SX.28-A
[ that case pace the AVC switch an the AVC OFF nosi
nion Remember rhat with the recerer operating  with
no AVC action, strong signals will ovedoad the mpbut
crent with -esultant distortion Under soch a2 condition
of operatien the seasitivity af the ser mast be then .oa-
trolled, manually, by peooerly retarding che RE Gan
control until you have reached the poyne helpw  which
overloading takes place.

The orher function of chis switch 15 o thre on the
Bear Frequency oscillator When teceiving code signals,
a beat note 15 absolucely essencial Wich che BFO switch
in the ON position, cach signal wuned 1n will be accom-

panied with a bear nore or whistte For proper 2djuse-
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ment of the BFO control which appears diceetly under
the TONF CONTROL the following procedure 15 sug-
gested. Set the BFO con¢rol TO zero, now tune 1n a s1goal
cither voice or cade If a code signal 15 recerved, only
the carrter or thump of che signal will be aud;ble because
no beit noce 15 presenr Be sure that you have the signal
accuratelv resonated Now, without retuning the re.
ceiver, rotace the BFO conrtrol unti] a bear note of the
desired pirch 1s obrained You now have inttoduced a
beat note which differs from the 1F frequency of the
recerver, namelv 435 ke, by the frequency of the audible
signal. Varjation of rhe BFO control will allow you to
change the pitch, or frequency, of the oscillator which
will prove to be of help under various conditions of
interference

€12) Dyrecelv under the BEO concrol will be seen the BASS

IN-QUT Switch. With this switch 1p the BASS IN posi-
uon you will have normal audio fidelicy Placing the
swirch in che BASS OQUT position, the audio filter CH,
15 nsericd  The effect of this Glter on rhe band of fre-
quencies pussed 1 shown Fig 11 This filrec will contrbue
greatly 1o rhe ineelligibility of the received signal when
the recetver 1s operated in the advanced positions of
seleceivity

{131The Head Phone Jack 1s connected 1o a tap on the out-

put transformer. The signal 10 the headphones 1s of the
proper volume for satsfactory communicattons recep-
¢cion Since no direct curtene 1s present n the headphone
circunt crystal type phones can be used

c SUMMARY OF RELATED CIRCUITS

(1 THE 2.STAGE PRESELECTOR

The RF AMPLIFIER, or pre-selector, of the Model
$X.28-A SUPER SKYRIDER has 1.6AB7, 1 65K7 tubes in
cascade on Bands 3, 4, 5, and ¢ Oo Bands 1 and 2 more
than one stage 15 uanecessary to obtan the required
image ratwo and reducton of spucious interference. With
two RF stages using three pre selection circuits, the band
width would be narrowed to such an extent that even
expanding the IF Amplifier to its urmost would still not
provide high-fidelily reception. The modern communi-
cations recerver requires two stages of preselection on the
higher frequencies to accomplish only one pumary object
—satisfactory unage rejection.

The Model 5X 28-A has an image ration of 20 to 1 at 28
me—350 to 1 ac 14 mc and a peoportionately ncreasiag
ratio as the frequency s lowered  While the two RF
stages are principaily needed to obtam such image ratios
they also perform two other usefu] fanctions—more fav-
orable signal to noise rato and slightly increased selec
fvity.

Examining the coll assembly will immediately show
how rigidly 1t 1s construcred and what care has been
taken to completelv shield each section from the other
The maaner 10 which the RE and anrenna coils are cuned
oo bands 3. 4, 5. and 6 wiil be inceresting Rather than
push turns to compensate far variations in induciance,
each coil 15 permeability tuned This resules in exact
adjustment of nducrance wich improved tracking and
gain 4s the result On Bands 1 and 2 the 1aductance of
the antenna conls s sufficiently large so chat lead length
differences do not cause anv noticeable nductance change

(27 'THE QOSCILLATOR AND CONVERTER
A separate 6SA7 tube s used as the High Frequency
Oscillaror in the Mode] SX-28-A SUPER SKYRIDER
This tube proves desirable in this function because of s
very high value of transconductance which enables the
oscillator to operate with very little coupling to the coil
This feature reduces the unfavorable effects of tube vari-
ations and volage fluctuations oo the tuped circutt The
HF Oscillator is coupled to the 68A7 converter tube at
the Cathode Tap—a pomt where vagations of operating
arameters of the convecter tube will [east affect the
GSAT Oscillator. A 6SA7 tube 15 used in the Mixer Cyrcuit
because tests indrcated that changes tn operating voltages
caused less reflection i the injector grid loading than
would occur in most converter tubes  Another feature in
favor of the &SA7 tube 15 thar 2 negative loading s

tube s a

aﬁplicd to the tuned circuie feeding (os control grid  Thas
characteristic tmproves che gain and sclectivity of che
tuned circutt which 1n tuen umproves the image and sig-
nal to noise rayo.

(3) THE IF AMPLIFIER

fhe IF Amplifier of the Model 5X-28-A was desygned
with a view towards permaneacy of adjustment under
conditions of extreme changes in tempecature and humid-
ity as well as unusaal mechanical vib-at-on.

{he lipse two [F Transformers are permesbihiey tuncd
In comparing this type of transtotmer with ooe having
compression mics tucing condensers, 1t ust be remneom-
bered that 1c takes many more turs of the adjusting
screw 1o cause the equivalent change 1n tuning of the
permeability tuned rype Hence a slight change in the
postrion of the screw will have neghgible effect upon the
tuning The adjusring screw s under sPring tension
thereby making 1 umpossible to turn under «ibration

The diode transformer 15 an-tuned wich rwo variable
condensers each with a lump capacity of 50 mmf and
vartable of 50 mmf. These s1r trimmers acc also under
spting tensron so that rhev can withstand considerable
vibration Being ot the air runed type, thewe capactry
change s negligible with wide changes 1n humudies
Reference co the Schematic will show chat the 1F crans:
formers are expanded 10 two steps - chereby enabling
medjum or full reproduction of the higher frequencies
t¢ be obtained

vy VARIABLE SELECTIVITY
$x ranges of seletivity are peovided i he wodel
SX 28 A receiver. Thev are
I—Broad IF—{for high fideljry receprion’
2—Medium [F—more selectivity —less highs)
3—Sh;.rp H;—[:cduccs annoying interference—far Jess
1ghs
4—Crystal Broad—(Similar to Sharp TF buc cleaner
cuteing of side bands;
5—Crystal Medium—{next selecuvity step o #4—
greatly 1nceeased sideband cutang—more pro-
nounced crystal “'Sfot’’ for inrerference—very
little highs present}
6—Crystal Sharp—(poswton of extreme selectivity—-
practically no sidcband conrent—very pro-
nounced cryseal “slor’”)
The graphic effects of the differcat steps of selecivity
on a signal are shown 1n Fig 1 and Fig 4
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FIG. 2—CRYSTAL FILTER SCHEMATIC
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(5a)
SINGLE SIGNAL ADJUSTMENT

It is extremely simple to attain single
signal reception with the S$X-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 encugh 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 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
adjustment for single signal selectivity will
hold with no further adjustment unless you
change the phasing control. (See Fig. 3.)

FIG. 4—CRYSTAL SELECTIVITY

A Vi
NV

FIG.

D
o)

(5) CRYSTAL FILTER CIRCUIT

In positions 1, 2, 3 the crystal 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 closc coupling
of the secondary to the crystal, the sharply rising resonance curve ot
the crystal causes, in contrast, a sharply talling resonance curve in the
secondary. The combined action of these two characteristics results in
a relatively broad resonance curve for the CRYSTAL BROAD selectivity
sctting. In the MEDIUM CRYSTAL No. $ position, Cy is adjusted for
sclectivity midway between the BROAD and CRYSTAL SHARP
settings. (See Fig. 2 and Fig. 4)

in position 6, or CRYSTAL SHARP, che trimmer Cag is adjusted for
the S};Ozrp:st, crystal action. Under this condition, the Secondagy 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 transfer energy to the crystal
circuit, When this Foint isreached it is indicated by a rise in the output.
Two such points of increased output will normally occur—one for each
adjustment of che secondary on cither side of the resonant frequency
of the crystal.

3—SINGLE SIGNAL OPERATION

0 P
o
2y N ¢

7N

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

ceiver to the weaker,

Retune Recciver to the
stronger amplitude and then
adjust pitch control until
vou get note most pleasing
o copy.

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

—
LA
T

~

CRYSTAL

The CRYSTAL FILTER and

XTAL

BROAD

XTAL

MEDIUM

holder are wired direcely into the receiver
and do not plug 1n as herctofore. In this
manner exceptional crystal fileer action is
obtained because of the elimination of the

capaciry and losses of a socket. So mount-

DECIBELS
8

[ ing the crystal prevents possible change in
polarity which would occur if the crystal

were improperly inserted in the circuit,
The size of the crystal has been carefully

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

0

\f\

N

sible. The capacity of the crystal holder
has been reduced. 0 a minimum through

g \

the use of a specially designed polystyrene
holder.

°
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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 1n
detail in past issue of OST. The carrier of the received
signal 1s ficst 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 [F
transformer is used in the plate of the 6B8 with its
primary and secondary closely couglch The secondary
feeds into the 6B8 diode where rectification of the carrier
furnishes AVC voltage for the RF and mixer tube as well
as for the 6AB7 noise amplifier. A broadly tuned IF
transformer is used in the plate of the 6AB7, the secon-
dary feeding into the 6H6 noise rectifier. A 455 kc 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 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
6H6 noise rectitier. Bv varying the ANL control, we
raise or lower the negative voltage applied to the 6L7
tube until it is barely sufficient to overcome the noise
impulses applied to the grid of this tube without allow-
ing the modulation peaks of the carrier to become badly
distorted.

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

Canstant cone signai no incer-
ference ANL OF

ceadabije

1f the noise limiter ad[ustnient permits too gredt a
value of transient volrage to be applied co the 6L7 1ngec-
tor grid, detection will take place and rectified compo-
nenes of this modulated carrier will appear (n the 6L7
plate circure Thas effect will appear as distorrion 1n the
aeput of che receyver [f, ou che arher hand, vot enough

Same Signal ANL OFF (Note
teansient peaks extend well be-
yond range of screen Signal noc

Same signal Samc nowse. ANL-
ON adjusted foe most favorable
signal 10 noise rand

notse volrage s apphied, then the momentary decredse in
sensitiviey will not be great enough 1o Stop the noise
from gerting through and some of (¢ will appear 10 the
plate cureuic of che 6L7 rube and consequently n the out-

ur of che receyver As 4 resule the notse limueer most be
carefully adjusted o the particulur carrier and nowse
level bewng tecetved. (See Fig 6

FIG. 7—A.V.C. CURVE—AT 3 MC.

+5

+4

DECIBELS
o

8] 100 1000

10,000 106,000 1,000,000

MICROVOLTS INPUT
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{7 AVC ACTION

A double AVC system 1s used The RF and mixer rubes
are nperated by the broadly runed carrier coming chrough
only three runed IF circuizs The final signal however
passes through six-tuned IF cucuies As a resule, when
the signal 15 slhightly deruned, the receiver oucgut has
dropped considerably whife che AVC action has deopped
but verv lutle This results i a reduction of berween-
station notse and 2 more sharply Jehned aural tuning
action

(8)"'S” OR SIGNAL INTENSITY METER

The spprpximate DB per § unit equivalenc s 6 DB
As 15 known, a2 DB, or dectbel, 1s a4 umir of change in
signal level and 1s defined as being the least derectable
change the average ear can appreciate when listening to
¢ single puched tone 3DB s rhe lease change the e
detects when listening to sounds varving 1o both ampli-
tude and pitch By comnparison, a vicutiou of one S unte
on the mewer will indwcate a change of rwo detecrable
seeps 10 signal level Quauticanvelv, 1 DB gain oc loss

E .
v oequal o 20 log ‘(F_I) where £, = wnpur veleage and
E. = ourput volge

(M THE SECOND DETECTOR

As will be noted, a diode type of second detector 13
used in the Model §X-28 A Its choice was prompted by
the fact that such a detector is capable of handling large
percentages of modulation with very little distortion
This is due to the output of the diode being easily filtered
(IF Removed). In addwon, the rectified output contains
a DC compenent which can be used for AVC purposes

(10) THE BEAT FREQUENCY OSCILLATOR

The BF( 15 1urned on with che switch below che band-
spread handwhee! and adjusted by che skirred knob
Jiceccls below the tone congrol The BFO cireunt, as widl
be seen by reterning w Fig 13, s the well known
Hurtlev osallator 1o will be noticed that a plate drop-
ping resistor 1s ased o compensace for plate voltage
vartations  An increase In recetver voltage ¢auses an
inepedse pn the plate currenr ot the oscillator This o-
Credase o tuen causes the salcage drop across che cesistor
to sncredse, thus Mantaming 4 more constdne voltage
at the place of che beat oscillator tube A tavorable ratio
of capacipy o nductance 1s weed The hxed tank capaciey
his been artiheally aged by lternatefs exposing 1t o
very high and chen low remperatures In the maoner
anv residual serauns of che component paces are removed
and the capacrey of the condenser remains constant
The BFO coil 15 permeabrliey runed whreh further oo
moses the possibrlies of drifo which would vecur shoald
A compression variable be used to resanare the curcuit

Proper locanion of the Bear Oscrilator rube and 1eg
assocrated componencs plus exceilenr shielding and nie-
chamical rrgidrty do much to keep serav helds from berng
sstihlished  Ligele BFO deakage 15 to be expecred w the
Model S¥-28-A so "tweets” or BFQ hatmonwcs will not
prove to be bothersome

(1l THE AUDIO AMPLIFIER

The second or output stage of the audio amplifier 1n
the Model SX-2B-A receiver uses two 6V6GT tubes connec-
ted in push-pull, These tubes are deven by the 63C7
double triode One of the triode sections of the 68C7
tube s used as the wiverter to the 6VSGT tubes. A por-

tion of the signal from the plate ciccust of the Erst 83C7

triode s fed to the grid of the other 68C7 triode Section,
thereby giving two ourpuc valrages n opposite phase

sulitabic for exciting the push-pull 6V6GT ourput am-
plifier
{12) THE POWER SUPPLY

The power supply 1n the Model 8X-28-A is quite pormal
except that it supplies voltage for the 6VGGT output
tubes directly from the cectifier or before the filter system.
Voltage fluctuations in the receiver are greatly reduced—
increasing the audio output of the receiver and stabilizing
the operation of all cizcoits

The fileer circuic consisting of a toral of 60 mfds of
capacrey phus an addicional hleer 1n che 65C7 plage supply
and a 12 henry choke keep the hum level of che recesver
in excess of 60 DB below maximum output The power
transformer 1» butlt o wichstand confinuous operanon
at 250 Jdegrees F but has been designed o cun ae appruxi-
warelv 160 deprees T under nocmal condieions

(13) SPECIFICATIONS
Tubes:
1-68AB7  Isc RF Amphiher
1--65K7  2nd RF Ampliier
1 G5AT  Mixer
1 6547  HF (sallutor
1 6L7 ist iF Ameliker Nose Lonicer
1 6SKT  2nd IF Ampldyer
1 aBAR 2nd Derecror and & merer tubwe
1 BBR ANVC Amplifer
1 6ABT  Noise Amplike-
1 6Hs Noise Rectiher
1 6}s Bear Oscitlator
1 65C7  1st Audio Ampliber
-

2—6VHGT Push-Pull Ourpur Amplihers
1-5723 Recrifier
Power Consumption— ar 117 volts 60 civeles 138 vates
Powet Consumption  DC opeir-on 18 ansp e 6 volts
or 108 wars

Power Ourpue —& wearrs ugdistortad
Sensitivicy—(for 500 milliwatrs output] varies berween
rhe limits of & to 20 micravolts over the enctee frequency
range of the recerver. . 1000 x

Selectiviey- IF broad high ndelinv) 12 ke 36 ke

IF Shdrp 41 k¢ 22 ke

Frequency Runge RF—Note These are che acrasl fre-

guencigs CL)\’Cer gurrcspunsmg oy opanim ol HEUTEY 1)1
diciced on the frout panel

550 o 1620 kiloovcles
15 o 31 megacseles
29 ro 59 urgacivcles
75 ta 115 megadioles

101 ro 21 5imegacycles
204 43 megacycles

Frequency response AF audio hlter our—broad IFF—wne
cootrol high }-70 co 3000 cycles = 245 DB

Speaker Gurpur Impedances—5000 and 507 ohms

Intermediare Frequency —4355 ke

Tabie cabiner dimensions—2014" long x 10" lugh « 141"
dee

RELI\’PRJC}( dust cover dumensions - 147 " deep x 177
long x 83" hugh

Punel dimenstons 19" x 853"

Chuassis dymensions—-17% " x 13447

Werghe—unpcked’ =75 thy  pucked 87 1w

"

- 11 -
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(1}

D

Equipment Needed for Aligning:

1—An all wave signa] generaror which will provide
an accuratelv calibrated signal ac che tesr frequencics
indacated

2—Quzput indicating meter connected to 5000 ohm
ourput terminals.

3—Non-metallic sceew deiver
4 Dummy antenna of 200 mmf and z2lsc 400 ohm
carbon res;stor

Serting of conrtrols prior to ahignmenc—IF and RF

Tone conrrol at maxymum high frequency position
(#9)—BFQ ar 0—Bass switch at Bass IN—AF Gawmn ar
#9—RF Gan at #9—Band swirch— 1F alignment posi-
tion 55 ro 1 6 band—RF alignment depending on hand
aligned.

Selectivicy cantrol at sharp IF—Send-Recerve swirch
in Receive—Crystal phasing at #3 on left side—ANL-
OFF at 0—AVC OFF
Important: Have bandspread concrol so logging scale
reads 100.

Antennaa erimmer adjusted for Maximom gain ac cach
RF alignment potnr oo all bands.

455 KC—IF Alijgament: Tune main dial to 1400 ke on
.55 to 1 6 mc¢ band. Connect che hot lead from rhe signal
generator to 6SA7 mixer rerminal #8 —Ground to chassis
Roughly adjust che ahigmng screws of T1, the lower
screw of which s accessible through hote 1 raghe moune-
ing bracket, for maximum garno Now adjuse lower screw
on T2 {do not adjust upper sctew) Also adjust €31 and
the ajr tepmmer condensers ar the top of T3 for maximum
gain {See Fig 8 for locanon of 1F adjustments)

Switch co Cryseal Broad Posjsion—Turn on BFO and
adjuse 0 a tone of abour 1000 cycles Vary the frequency
of the signa| generator while adjusting the top screw on
T2 unti] the eutput goes through a maximum, dips down
and starts going up agaun. Adjuse the phasing control
for maxymum selectivity and chen back off the op screw
on T2 unty] the ourpur reaches a minimuom value becween
the two maximum values first noted. The frequency of
the signal generator should be varsed over a small range
while adjusung the top sceew of T2 A swishing note,
in concrast ro the usual sharp crystal rone will be ap-

-12 =

RECEIVER

(4)

ALIGNMENT

parent when the correet adjustmene has been reached

Switch ro Xral Sharp™” and adjust C-q far maxymum
output while varving signal generator frequency Two
points of maximum ourput will be noted corresponding
to two adjesements of C-,p Eirher one of chese poines
may he used &t which to leave C-yp a sharply peaked
tone will resulc ar the correcr adijusemenr

Swiech o Xra] Medium® and adjust Coyg pll the
output s midway berween the outpurs reached while
aligring che "Xeaf Sharp™ and "Xl Broad * posinions
The apparcns shacpness of tone should be midwav be-
tween the  Sharp’ and  Broad™ posinons

Switch again o Xea] Sharp  and ser che signal gen-
crator w exace crvstal frequency  Ser BFO front panel
control to a1 rone of approximately 1000 cvcles Swiech
again to ‘Sharp IF and carefully realign the IF rans-
formers as earlier described in che first paragraph of these
{Nsfruct;ons

(2) BFQ Adjusmmeng Ser front panel control to tero -BFO

switch ON—Sipnal Generaror euned 1o cryseal frequency

selecriviey swiech in IF Sharp posinion -now, adjust
screw on top of T4, afrer lovsening lock nur, to zero best
{See Fip 81

(1) Noise Limiter and AVC Amplifier Adjustmenn: Have

rhe conerols set as before except thar che AVC switch s
now 1a the ON position Connecr a bipgh resiseance cvpe

il P A an Iy
VOLETCEST 4Lr0sa R49 which

nd #9 of che 6L7 wihbe and chassts. Conoect a 30,000
ohm resistor across primary of T5 {Red and Blie Jcads®
Ser generator at 455 ke as for |F alignmenr Connece gea-
ecitor 0 god of GABS tube pin #4 Rotare ANL wontrol
all the way to the right, ot position #5. Adjuse screws
on mg of T5 for maximum wndwacion on DU meter con-
necced across R49 Reconnecr generary=, as foe 1F aljgn-
ment, to mixer gred of 65A7 tube Remove 50,000 ohm
resistor which was nserted across prifnary of TS durir-.g
alignment Remove grnid clip off top of 617 tube With
generator set at 455 ke and ANL conreol at exteeme righe
adjust wave trap reommer O35 for mumimum sigual as
indwared on gutpac meer 1 See Fig & ina Fig 11 tor
locarion ot adjustments)

is conneceed berween ceeny-

With generator connected to 8847 mixer grudas abone,
replace 8.7 grid and tuen ANL control to extreme left
until swytch clicks Connecr high resistance DC meter
across 6B8 diode filter condenser C64. Adjust scraw on
top of T6 for maxymum ndication on DC meter acruss
Co4

For RF and oscillaror adjusement |ocanion and aiign-
ment procedure see Fig 12
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TUNING MECHANISM
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FIG. 10—AUDIO FIDELITY CURVE
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FIG. 12-—RF AND OSC ADJUSTMENT LOCATION AND ALIGNMENT PROCEDURE

Cgs Cg9Coo iyl

S7 Sio Si3
IST DET.
Coq C95Co¢
Se S9 Si2

OSC.

| ST DET.
Cg7 Cg3 Co2

A S5 Sq4 S2

0scC.
C103C99C98

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. Ground of Generator to Chassis 'FP”" indicates fixed pad—do not adjust.
. , HIGH FREQUENCY END LOW FREQUENCY END
Band | Rec Dial Sig. Gen. Dummy Adjust Osc. | Adjust Trimmers || Adjust Osc. | Permeability
Setting Freg. Antenna Wich for Max. Gain With Tuned By
1 1.5 mc 1.5 mc 200 mmf Cos Co2 T R
1 .6 .6 200 mmf U Ty S, S2
2 3.0 3.0 400 ohms Cos Cos T
2 1.8 1.8 400 ohms P TRy Ss S4
3 5.4 5.4 400 ohms Cl()() C94 CSS O T,
3 3.0 3.0 400 ohms e L e Ss Se St
4 10.0 10.0 400 ohms Cinn Cos Cso T T
4 7.0 7.0 400 ohms T Ss So S1o
3 20.0 20.0 400 ohms Cino Cos Coo N
5 12.0 12.0 400 ohms RN e Su S Sis
6 36.0 36.0 400 ohms Cios Cor Co T I
6 24.0 24.0 400 ohms N Su Sis Sie
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The following measuremencs made wich a 20,000

ohms per volt meter and taken from the'socket teroiinalandicated

to ground or recerver chassis Antenna and ground were disconnected from che receiver when these Measurements

were taken and the RF and AF gain controls set at maximum
when used as 2 tie Narmal tolerance aljows a variation of =]10%,

~F

“DL" means Dead Lug bue will indicare volrage

——— -
1067, from the indicared values

TUBE FUNCTION SOCKET TERMINALS
1 2 3 ¢ s | s 7 8 Cap
v,-6AB7 | RF Amp. 01 ' 415|170 63 = 227
v.6sK7 | RF Amp 4350 01 | 435105 63 | 279
V_.-65A7 Mixer . 250 100 Q12 411 83
v,6547 | HF Osc. 1né |16 03 63 | 116 o
Vi6l7 | Nowe Limter . 45 102 63 4 —.075
v,.65k7 | IF Amp. 4 e w075 63 | B
V688 %n&g:: Tube 172 | —255| — 255| 108 | 63 17
V. 6BS AVC Amp 2255 | 02 , 02 | 107 63 2
V,-6AB7 | Nowse Amp. o7 11 | 150 | 63 | 225
¥V o6HG Moise Recrifier 1 17 6 i:)L 63 | —1
v,-6]5 | Bear Osc 140 | e 63 | BFO ON
ONLY FOR TEST

V,0-68C7 1sr Audio Amp 140 137 14 ll-_@ 1 A
VoGVEOT| PP Audio Amp. | . | |30 (20 T e ol 63 . 17 |
v, 6V6GT| PP Audio Amp. 310|250 6.3 17
v..5z3 | Recufier” 320 340 AC[sé0 ACI 320 )

*5 Y AC berween Termunals 1 & 4

GUARANTEE

F

Thys recerver 15 guaranteed ta be free from any defect
in workmanship and matenal that may develop within
a perod of ninety (90) days from date of purchase, under
the teerds of the standard guarantee, as designated by the
Radw Manufacturers Assocation Any part or parts that
prove defective within this period will be replaced with-
out chacge when subjected to examinabon at out factory,
providing such defect, m our opuon, s due ta fauley
materzal or workmanship, and not caused by tampering,
abuse or normal wear All such adjustments to be made
£.O.B the factory.

Should thys receiver require any adjustmeats, your
dealer or distributor has complete technical service in

farmation, or the factory will be glad to assit you o
any problem direct

Should 1t be necessary to rcturn any part or parts to
the facrory, a ' Return Matecial Permut ust
tained (n advance by brst woting the Adjustments De
partment, who will issue due authorizatisn under the
tetms of the guaraniee

The Hallicrafters Co  teserves the right to make
¢hanges 1 design or add mprovements to instryments
manufactured by them, without curting any abliga
tion t0 nstall the same o any nsteument previously
purchased

All Hallcrafters receivers are bult undec patents of
Radio Cotporation of America and Hazeltie Corporaton

Lo
L= UI.L)
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H. [INDEX TO PARTS MANUFACTURERS

MANUFACTURER

Aerovox Corp.
New Bedford, Mass.

American Phenolic Corp.
Cicero, Illinpois

Any manufacturer

meeting the applicable
Mnerican Standard Associa-
tion specificaticn

Beede Electrical Inst.
Penagcook, N. H.

Co.

At oA
L1 S T B O S W ]

¥

PE

-
rie, P

b td

1-71&.
L]
Cutler-Hammer Inc.

Milwaukee, Wis.

Chicago Molding Ce,
Chicago, Illincis

Centralab
Milwaukee, Wis.

Clarostat Mfg. Co,
Brooklym, N. Y.

Chicago Telephone Supply Co.
Elkhart, Ind.

Kssex Wire Co.
Chicago, Illincis

General Fleetric Co.
Schenectady, N, 7Y,

General Transformer Corp.

- 23 _

SYMBOL
H

HH

IRC

LF

oM

RC

RCA

SI

SWI

MANUFACTURER

The Hallierafters Co.
Chicago, Illinois

Hart & Hegeman Elec. Co.
Hartford, Conn.

Inoternational Hesistance Co.
Philadelphia, Pas

Littlefuse Inc.
Chicago, Illinois

Qak Mfgo Coa
Chicago, Illincis

Radioc Condenser
Cemden, N, J.

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

F, W, Sickles Co.
Springfield, Mass.

Sprague Specialties Co.
North Adams, Mass.

Standard Transformer Corp.
Chicago, Illinois

S, W. Inducter
Chicago, Illincis

Utah Radic Products Co,
Chieago, Illinois

Underwood Elec. Coa.

ica nois

Fa k™ - R T
Chicago, Il
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100 VOLTS

RF GAIN

VW

it vvxvv

(o] Rzi

SWe-|

R21

)

Res —
o [
GANGED WITH BAND SW. :I—-: s7 Re|
b s P
L Les
= SWe-m? ’
A ¢
54 3
SW?7 <
j=:°65 % Rgg R
SWITGHES —
i
§} OPERATED BY BFO-AVG SW.
P
3 “ n  TONE GONTROL
0 Y « BASS w

FREQUENCY RANGES

0.55MC. TO 1.6 MC. AVC - BFO SWITCH

I
2. L&MC To 30MC LEFT CENTER RIGHT
3. 3.0MC. TO s58MC SW! OPEN CLOSED CLOSED
4. 58MC To tlLowMmc SWB OPEN GLOSED CLOSED
5. 1LOMC. TO 21.0MC 5w7 OPEN GLOSED GLOSED
5.

2.0 MC, TO 43.0MC SW¥2 OPEN OPEN CLOSED
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SELECTIVITY !

1. LF. BRI
2. LF. MEI
3. LF SH
4. XTAL £
e AC 5. XTAL A
® é S T 7 6. XTAL ¢
oy T T2
1 s -
1
s 1| [ el
* ~ o ]
= L
™ N\
TTRSWe-6 1 SWg-g
2
3 S 5 =
SRg Rg3 ‘
swgs
L
%N
AVG
; 4 r‘l
czo:[mo:: 3 Ces I 3R
100 VOLTS
280 YOLTS
CATHODE__RETURNS
2 L GANGED WITH BAND SW.
H Rig 3 gl 3
2Ry 163 Reg
3
. SWg-14_5
T 6 R =
6HE 0 T T7
a8 a
Tg ‘
' SN 0 ol
$
c 3
nzj_ A ;4 ” 2
) o'ty g5 RasT oy,
Re 532 ) 4
¢ - Eng.r’i t p4k4 ~l
| = Lo 097 3 £ SV e SO N
ICGT = 4 L 3. S R Rag =
GANGED WITH BAND SW. = Rg| sws £ TPRs rrso
4w S l—
T :
L766 < Swé RS;Z
Swsﬂs? 3 Reo NOTE 573
. 0—_L SW 585W 5-1 OPERATED Vis
swe l Rgs 3 s BY ANL., CONTROL|
2 3
Q? 1_.:‘:65 3 Rse Rsg Rs73  Cse \/
- W = 3
CHES —

'} OPERATED BY BFO-AVC Sw

, " n

D " "

EQUENCY RANGES.

Q.55MC. TO 1.6MC.
L6 MC. TO 3.0MC
3.0MC. TO 5.8 MC
58MC TC 1hLOoMC
ILOMC. TO 21 0MGC.
21.0MC. TO 43.0MC

TONE CONTROL
BASS o

SW i
SWE
SW7
Sw2

AVC - BFO SW!TCH

LEFT
OPEN
OPEN

OPEN
OPEN

CENTER
CLOSED
CLOSED
CLOSED
OPEN

RIGHT
CLOSED

fLnseEn
CLOSED

GLOSED
CLOSED

SWy4
PL2

i ) e—

_3;052

SHORTING PLUG WHICH
MUST BE IN SOCKET "p"
FOR A.C. OPERATION.

=

\2000
T
Sw3
j::csn
FOR- b.C

looge) ]

OPERATION CONNECT

270 vOLTS + YO PIN 3, -

]

+ " 7 -
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SELECTIVITY SwiTCH POSITIONS

.F. BROAD.

LF. MEDIUM BROAD,
LF. SHARP.

XTAL BROAD.
XTAL MEDIUM.

XTAL SHARD,

LN Y S

SHARF
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w03 X
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se 2
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- Wy
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2 swe 31 4
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N
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R
38 BASS SW.
T 0 out 10
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Te To
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Ty

Sw3

C52 ]::C 51

FOR D.C OPERATION CONNECT
270 vOLTS + YO PpPIN
" A B

]

TO HEATERS
LM,
LMz
J2
LMy T8
Jll
L
PHONES D) 5000 @) T5-2
ha =
To PIN BT _I_
FIG. -A—SCHEMATIC
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