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INSTRUCTION BOOK FOR MODEL SX.28-A
SUPER SKYRIDER

A INSTALLATION

Tt is recommended that, upon reccipt, the carton and
then the recciver be carefully examined for any damage
which might have accurred in transit Should any sign
of damage be apparent immediately file caim with the
carrier stating the cxtent of the damage
IMPORTANT: Uuless otherwise marked, the receiver is to
be operated from 110-125 volts of 50/60 cycle alternating
current, A wuniversal 110-220 volt model is obtainable on
order This model can be aperated 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 transfarmer case, will allow convenienr 110-220
voltage change

The standard model SX-28.A receiver comes equipped
with a cabinet for table mounting. The standard S’Q:" x
19" pane| dimension with holes suitably spaced make it
possible for the chassis te be mounted o a standard relay
rack. Maximum overall chassis length is 173" and depth
1314". When the model $X.28-A is so mounted the table
cabinet is replaced with a dust caver. The maxumum
over-al| length of the receiver will then allow it to be
mounted in a rack with upright chaanel clearance of 1714,

TERMINALS AND CONNECTIONS ON
REAR OF RECEIVER

() SPEAKER

L che rear apron of the recewver’s chassis appear rwo
terminal strips for connecting either 4 500 or 5000 vhm
speaker to the recciver. Should 2 marching HALLI-
é)l{AFTERS Bass-Reflex speaker be used with the re-
ceiver, it should be coanected to the 5000 ohm rermunals
The 500 obm termunals can be connected o 2 speaker or
other [0ad of that impedance value.

(2 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 throughout the tuning range
of the SX.28.A will be obtained with 2 coaventional in-
verted "L" Marcont type of antenna 75 to 100 fret lang
mcludmg lead-in. This antenna should be electerd as high
as possible and removed from surrounding objects Be
sure that the antenna s insulated from the ground at all
points. When this type of antenna is used it is connected
te terminai A-1. The ]umper between A 2 and G should
temain connected

In the event a doublet antenina is used with the model
S§X-28-A SUPER SKYRIDER recever, the two wires of the
doublet lead.in should be connected ta terminals A1 and
A2. 'The Jumper batween AZ and G can remain connected
or removed, depending upon its effect on favorable re-
ceprien,

A grouad cae be ased it desited and spould be con-
neceed to the G rerminal Connccrm% the receiver to 4
good ground (cold water pape or 6 foot rod driven 1n
moist so:l) mighe improve receprion and reduce notse
Under aormal condiucns no nouceable difference will
exist 50 a ground 15 suggested only if (v aids reception

Should you wish 0 have 4 separate antenia for some
ane shorr wave frequency or band, 2 half-wave antenna
cut ru the propee [engeh for the desired frequency will
Frove very effective. The following formula wul give the
engeh of the L4 wavelengrh antenna depending on the
desired frequency 463

Length o feer =

frequency 1n megacycles

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

be— 5= 66.14 feer long

The antenna should preferably be of solid soft drawn
enameled copper wire for case in handling. The center of
the wire s cur and 20 insulator mserted ar that point.
The vwisted paur, or open wite transmission line, 1s then
soldered to cach 33 foor length, after the enamel has
been scraped off, directly on erther side of this center
insuiaror. The other end of cthe ransmission Iine should
be connecred to AL and A2 on the receiver. It should be
remembered thar such an anrennz has directional prop-
erties broadside to i¢s lengeh and should be su orenred
if maxumum pichup from o certam direceon 1 o he
expecred.

[ designmg viansmusion [ine 31 stems for 4 mure accu-
ralc march of the hine to the anrenna input cipcur, 1t
will be helptul w know chat the appruximare sntenng
inpaee impedanee ol che receiver s 400 ohme.

2% PHONO-JACK

The Phono-Jick cnables you ro use the high fideluy
audio amplfier of rhe recerver for phonograph record or
transcriprion play-back purposes A high impedance crys-
tal or magnetic pick-up arm should be used for thys pur-
pose and connected to a standard headphone plug This
plug 1s then inserted 1n the PHONOJACK when record
Playing 15 desired  The recewver 15 noperative to radic
signals, when the plug s 1n the phono-jack.

The volume of the audio amplifier 15 varied by rotanin
the AF Gain control uneid the proper level s obratne
Removal of the plug from the PhonoJack once more
Places the RF and IF portions of the recerver 10 operation

(4) DC POWER SOCKET

The acta! socket on the rear of the shassis is used when
it is pecessary to furnish power to the recefver from a
direct current source. For coaventwonal AC operation, the
shorting plug must remain in the DC OPERATION
SOCKET. The shorting plug is remaved for battery or
vibrapack operation. A similar plug to the shorting plug
is then wired, as shown in Fig 13, and inserted in the
octal socket,

A "B” supply capable of delivering 270 volts ar 150
millamperes is necessarv for successful operation  Refer
to the section on recejver specifications for the total bat.
tery drain for DC operation.

In addition to its fuaction as connector for a DO
supply, this socket also serves as an outiet for a remote



stand-by switch. If the remote stand-by switch or relay
is connected between pins 1 and 5 on the shorting
plug and the SEND-RECEIVE switch on the {ront panel
of the recewver 15 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

"8 METER CONTROL 15 chrained by varying the
knurled knob appearing on che lefe hand chassis apron
edge This concrol enables you to properly set the ” 37
Meter to zero. In order to make the adjusement correeely,
the RF GAIN CONTROL must be advanced cleckwise
as far as 1t will go In addition, the switch directly below
the bandspread hand-wheel must be 1o the AVC—ON
Position  When these condivtons have been comphied
with, remove the antenna from the Recerver and then
adjyust the S meter control until the § meter reads zero.
Reconneceing rhe ancenna o rhe recetver will then make
the merter ndicate the relative carrier strengeh of cach
incoming signal as vanous signals are runed in

B OPERATION

Fach cootrol of the Model SX 28 A SUPER SKYRIDER
recerver performs 4 definite function that contributes to
the outstanding reception capabilities of the unit.  Full
appreciarion of the recerver 15 o be expected only after
you have become familiar with each of the conrrals and
the effect their operation has on the receiver's perform
ance

The large caiibrated main dial shows the frequencies
covered throughour che & band, 550 ke o 43 mc fre-
quency range of the reciever Thev are as follows

Band 1550 to 1,600 kilocyeles

Barnd 2— 16t0 30 megacycles
Band 3— 30t 58 megacycles
Band 4— 58 to 11 0 megacycles
Band 5- 1100 21 0 megacveles

Band & 21 o 43 megacvcles

{11 The BAND SWITCH, directly below the maindia!, wall
place the proper set of couls in the circuir to cover the
dessted frequency The mawn dial 13 rummed by the large
handwhee] which s equipped with a microtmeter scule
for maximum accuracy in reserring or logging purposes
Of parcicular ineerest 1s the locking clurch which will be
found directly below the handwheel This fearure will
Alow vou to Inck the main dial afrer a desired signal
has been tuned (n Subsequent movement of the hand-
whee] will not detune the recesver because the corntrol 15
provided with a clutch which disengages the handwhee!
once the dial lock has been set

The Internacional Shorrwave broadcast bamds are yndi-
cared on the main dial by heavier lines showing the
frequencies on which these transmissions will be heard.

The Amateur band seciing positions of the main dial
are indicated by a small Q appearing over the red numbers
which dentify each amareur band The haithine on the
main dial window should be set 5o rhat e 1nrersects rhis
small circle when ehe main dial 15 placed 1n position for
the desired amateur band

t3, The BANDSPREAD dyal 1s calibrated for the 10-20-40
and 80 meter amateur hands When tuning on the 160
meter band the mamn dial should be used
Norte: The calibration on the main dral will be accurate

eniy if the bandspread condenser 1s set at minimum capac-
ity which s in:rlcm::d by a setting of 100 on rhe band-
spread logging scale. Tt should be recognized that if the
bandsprc.ufccndcns:r 15 left at any orher serning bur 100,
that small amounr of bandspread condenser capacity,
added to rhe man tuning condenser capacity, would
throw off the main rumng dial calibration because the
recerver 15 ¢alibrared with the Bandspread condenser set
at myngmum capacity The pornons ofrhc amareur bands
on which type A3, or telephone, transmissions will be
heard are underscored with anorher dark lLine.

The numbered ourer edge of the bandspread dial will
prove to be of grear help for logging or prescinng pur-
poses when the bandspread tunming control 15 used for
easjer runing on frequencics ocher than those covered by
the amateur bands

When ' bandspreading’” any frequency throughout the
runing range of the recerver remember the maun dial must
then be ser to a shightly higher frequency than the de-
siced signal The difference depends on the amount of
hzadspread condenser capacity used and the frequency
of the received signal.

When switchiag from cne range to another, an inds-
caror maves vertically behynd borh the mam and band-
spread dials. Tuning fatigue 15 thereby greatlv minimyzed
by focusing atcentjon on only the frequencies covered by
that particular setcing of the bandswitch

The translucent indirecedy lighted dials are easuly read
and 50 arranged thar parallax 1s reduced o an absolute
minimum

To operate the recerver adjust the following cootrols
17 the order 10 whych they are mentioned

(3} The TONE CONTROL rurns the receiver on and off
and 1n addicion emphasizes eicher the base or treble fre-
jucncics 1o the extent required by various reeetving con-

itions  The effect the Tone Control has on the Adeluey
of reproduccion 15 shown o Fig 10

{(4)Place the SEND-RECEIVE swich 1in the RECEIVE
position—have the AMNL control off [rurned to the lefr
unt:l the swirch operares).

Place the bandswirch 1n position 55 to 1 €5 mc, which
will then enable vou to mae in srations on the standacd
Broadcast Band

(5 )Rotate the RF GALIN control to the nighr unnil #9 on
the skirr of the control appears under the panel marker
(The RF Gain must be full ON as above indicated before
the § meter will (ndiwcate correctly ) So that the S merer
will bz properlv coanected 1o the circuit, the AVC-BFO
switch appearing to the lower right of the handspread
handwheel, muse be 1o the ANVC ON position

(6)Note: The Autenna Trommrer contol s aperated on 2l
Bands Proper adjustment of this canteol 15 mdicared by
the maximum signal

(7 14Attec complying with the zbove conditions, the AF
GAIN conrral should be advanced to the right unnl the
desired volume s obtained Taning the receiver by oper-
ating the main dial handwheel will nmw allow vou 1o
pick up starjons throughour che §5 o 1 65 me tuming
range of the Broadcast band Maximum dedectioon of the
S Merer will 1ndicare when each statton a5 accurarels
tuned In

When covering the short-wate or higher frequency
bands the above procedure should be foliowed —except
thar greater care should be used because 1t 15 s0 easy to
complerelv pass over a sration

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



from the recciver once you have become used ro cheir
effects on the reception of various rypes of signals

(8)The SELECTIVITY control aces as a shutter or gate
and varies the width of the path on which signals reach
the secand degector of the tecciver Six different sclecrv-
ity steps are provided so that you can successfully cope
with different degrees of interference Reference to Fig |
and Fig. 4 will show, graphically, how the conuol trims
the widch of the signal so thar what arerference might
be present in the signals skirts or sidebands 15 effecrively
clipped off. Should an mrerfering signal lap over into the
desited signal, adjusrment of cthe SELECTIVITY conrrol,
will reduce rhar interference

FIG. 1—L F. SELECTIVITY
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Onte more refer to Fig 1 and Fig 4 and recogmize the
fact thar wich ¢he conerol ser in the BROAD [F posinon,
the signal proper and alf us parrs, which are combined in
the s.de bands, or skires, will be passed ro the 2nd derector,
audio amplifier, and then Speaker As the selecriviry of the
receiver 15 1ncreased from BROAD-IF ro XTALSHARP,
the gare, or admittance path. 15 50 narrowed thar only the
mamn poraon of the signal 15 allowed o pass throngh This
fact and us efect on the quality of reproduction 15 readily
appeeciared by liseening o a signzl and nonng che reduction
in highe: frequency response in the more selective sertings
of the swirch (See Fig 10 and Fig 11

At this powne, it is suggested that the CRYSTAL
SHARP sctting be used only 1n cases of excreme inter-
ference—the receiver must then be tuned exactly to the
signal Ouly chen wall the signal be intelligible because
vou have clipped off 1es sidebands 1n which the sibilants
and overtones are embodied.

The CRYSTAL SHARP position of the selecrivary
switch 1s to be used prmapaﬁy for the receprion of code,
ot CW, signals By proper assaciated operarion of the
CRYSTAL PHASING conrrol wne single signal opera-
tion and the maximum in selectivity can be chramed
(crvstal crcmt discussed 1n detail o the summary of
relared ciecuirsy See Fig 3.

(9)  CRYSTAL PHASING CONTROL

The Phasing Control 1s 1n che circuet on chree posirions
of the selecrivity conrrol namely—XTAL Sharp, XTAL
Medium and XTAL Broad

The concral 1s used (o remave heterndvne intecfercnice
as well as to minymyze ocher forms of nterference having
2 predominance of high frequency companengs—such as
static and 1nrecference from elecerically operated desces

(101 The A N L | or Autsmatic Notse Limiter, maccoaliv con-
eribuces to che sansfaccors opecarion of the recerver by
limiting objectionable nterfercace caused bv agmiuon
systems or other man made causes ol elecerical disturb-
ances With the A N L coarcol retarded to the Jelt as
far as 1t will go. or until the A N L swirch s heard 1o
operate -the nosse Limiter giremie 18 nof funcriomng
Tzf'nmg the control 1o the nighe closes the swicch which
15 monnied on the congrol The nomse Limiter 1s now op-
erzing  Progressively turming the contral c[ockwise
varies the threshald at which che noise [imiter starts ro
take hold. The serning ar which rhe conrrol wiil be lefe
Jdepends sntirely on the type and amounc of irecterence
presenc as well as the signal screageh The nowse imiter
shonld be judiciously adjusted hecause ehrough s opera-
rion the desired signal cap even be elimipaccd or badly
distorted whych destrass qrs nsefuiness Onlv after von
have become familiar with the operation of this Lonero
bv acrual pracrice can vou Jderermine how fur 1o should
be advanced before the bese compromise berween notse
wnd signal & obtamed (Se= Fig 6)

(113 The AVC-BFQ OFF-ON switch performs a duas) func:

cion The AVC cirewt should be operating for che recep-
non of relephone, or modulated  signals an order to
ceduce fading ro a mimmum. As previousle mentroned,
the funccioning of the S Merer 1s dependent upon AVC
scrion o the switch must be in the AVC ON posinion
when the § meeer 15 wsed to mecagure relarive catter
\IENSITY.

Inasmuch as the AV croae levels all signas te o

predetermined valpe (Sec Fig 7, no one sigoa] can
overload the receiver apd cause discortion At times
searching  for d.seant or wesk signals, b meglt be

desirous "o ase the fnll sepsitivity of the Mocel SX.78-4
In that case pace the AV switch an the AVC QIE zon
won Remember -hac with rhe receier operating with
no AVC action, strong signals wll ovedoad the wput
areat with cesuctant distortion  Under sech 2 conditien
of operation the sensitivity of the ser must be then .on-
trolled, manually, by povecly retarding che RE Gan
control until vou have reached the pone below which
overloading takes place.

The orher function of chis switch 15 (o e on the
Bear Frequency oscillator When teceiving code signals.
a beat note 1s absolucely essencial Wich che BFO switch
10 the ON position, cach signal runed 1n wil| be accom-
panged with a bear nore or whistte For proper adjust-



ment of the BFO conerol which sppears dicectly under
the TONF CONTROL the following procedure 15 sug-
gested. Ser the BFO conerol 10 26r0, NOW CUNe 1n & s1gnal
cither vowce or cade 1f a code signal 15 recesved, only
the casrter or chump of che signal will be audible because
no bedt note 15 presenr Be sure that you bave the signal
accuratelv resonated Now, without retuning the re.
ceiver, rotace the BFO control until a beat pote of the
desired purch 15 obrained  You now have inctoduced a
beat note which differs from the 1F frequency of the
cecerver, namelv 455 ke, hy the frequeney of the audible
signal. Varation of rhe BFO control will allow you to
change the pitch, or frequency, of the oscidlagor which
will prove to be of help under various conditions of
nterference

{12) Dyrecely under the BFO concrol will be seen the BASS

IN-CUT Swicch. Wich this switch o the BASS IN posi-
won you will have normal audio fdshity Placing the
swicch in che BASS OUT posinon, the audie filier CH,
1s nserced  The effcer of this Riter on che band of fre-
quencies pussed 1s shown Fig 11 This fltec w1l contpbuge
greatlv o the neelligibiity of che received signal when
the recerver 15 operated 1o the advanced positions of
selecuvity

{ 13)The Head Phone Jack 1s connected to a tap on the out.

put cransformer. The signal 1n the headphones s of the
proper volume for satisfactory communicarions recep-
tion Since no direct curtenr 1s present m the headphone
cireunt crystal type phones can be used

c SUMMARY OF RELATED CIRCUITS

{0 THE 2.STAGE PRESELECTOR

The RF AMPLIFIER, or preselector, of the Model
§X.28-A SUPER SKYRIDER has 1.6AB7, 1 68K7 tubes in
cascade om Bands 3, 4, 3, and 6 Qo Bands 1 and 2 more
than one stage 15 uopecessary to ohtan the required
image ratio and reduction of spucious interference. With
two RF srages uang chree pre selection circuits, the band
width would be narfowed w0 such an extent that even
expanding the IF Amplifier to its_ucmost would still not
provide high-fideldy reception.  The modern communi-
cations receiver requires wo stages of preselection on the
higher frequencies to accomplish only one pumary object
—satisfactory unage rejeciion.

The Model 5X 28-A has an umage raton of 20 to 1 at 28
me—350 to 1 ac 14 mc and a peoportionately increasing
ratio as the frequency s lowered  While the two RF
stages are procipaily needed ro obtain such image ratios
they also perform two other usefu] functions—more fav-
orable signal to noise ratio and slightly increased selec
tvity.

Fxaminmng the cot! assembly will immediatcly show
how rigidly 1t 1 constructed and what care has been
taken to campletelv shield each secnion from rhe other
The maaner 10 whych the RF and anrenna ¢oils are tuned
o bands 3. 4. 3, and 6 wiil be ineeresuing Rather than
push turns to compensate far variations i jnductance,
each coil is permeability runed This resulcs ain exact
adpstment of nducrance with improved rracking and
gain as the result On Bands 1 and 2 the jnductance of
the antenns couls 15 sufficiently lacge so thar lead length
differences do not cause unv noticeable inductance change

(27 THE OSCILLATOR AND CONVERTER
A separate GSA7 tube 18 used as the High Frequency
Oscilleror in the Model S8X-28-A SUPER SKYRIDER
This tube proves desirable in this futction because of s
very high value of franscondoctance which enables the
oscillator to operate with very litle coupling to the coil
This fearure reduces the unfavorable effects of tube wvari-
ations and wolrage fluctuations oo the tuned circutt The
HF Oscillator is coupled to the 63A7 converter tube at
the Cathode Tap—a pomt where vanstons of operatng
parameters of the convecter tube will least affect the
GSAT Oscillator. A 6SA7 tube 15 used in the Mxer Circuit
because tests indrcated that changes tn operating voltages
caused less reflecrion in the injector grid loading than
would occur in most convercer tubes  Another feature in
favor of the 68A7 tube 15 that a negative loading 15

.;Epli:d to the tuned circuie feeding (s control grid  This
characteristic tmproves the gain and selectivicy of che
tuned circutt which 1n turn tmproves the image and sig-
nal to noise rago.

(3) THE IF AMPLIFIER

The IF Amplifier of the Model 5X-28-A was designed
with a view towards permanency of adjustrent under
conditions of extreme changes in tempeature and humid-
ity as well as unusaal mechrmcal vibrat:on.

{he hrse two |F Tragsformers age permesbihey tuoed
In compacng this type of rranstotmer with ooe haviag
compression mics tumng condensers, 1t must be remem-
bered that 1¢ takes many more twms of the adjusting
scrow to cause the equivalent change 1n tumng of the
permeability tuned rype Hence a slight change 1n the
postrion of the screw will have neghgible effect upon the
tuming The adjuseing screw s under s;‘wrmg tcasion
theceby making (¢ impossible to turn under ~ibration

The diode transformer 15 ati-tuned wirh two variible
condensers each with 2 lump capacity of 50 mmf and
vartable of 50 mm{. These oic trummers acc also under
spting rensmon so that rhev can withstand considerable
vibration Being ot the arr runed type, chew capacity
change 15 neghgible with wide changes 1n humudier
Reference o the Schematic will show chat the IF teans-
formers are expanded 1n two steps - chereby cnabling
medjum or full reproduction of the higher frequencies
1@ be obtaned

(dy VARIABLE SELECTIVITY
Six ranges of selectivity are provided g he wodel
SX 28 A receiver. Thev are

1—Broad 1F—for high fdelsty receprion’

2—Medum [F—more selectivity—less highs)

3—Sharp TF—{reduces anuoying interference—far less
highs)

4—Crystal Broad—(Simular to Sharp TF bur cleaner
cutring of side bands)

5 Crystal Medium—{next selectivity step o #4—
greatly 1ncreased sideband cutoing—moce pro-
nounced crystal “Slot’’ for inrerference—very
litzle highs present)

&—Crystal Sharp—{(position of extreme selecrivity-—
pracucally no sideband content—very pro-
nounced crystal “slor’”)

The graphic ¢ffects of the differcnt steps of selectiviey

on a signal are shown i Fig 1 and Fig 4



FIG. 2—CRYSTAL FILTER SCHEMATIC
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(52)
SINGLE SIGNAL ADJUSTMENT

It is extremely simple to attain single
signal reception with the SX-28-A. First,
turn on the BFO to the desired Beat Note
and turn the selectivity switch to the
XTAL SHARP position. Pick a good solid
CW signal, preferably a commercial station
because a commercial is likely to stay on
long enough for you to complete the phas
ing adjustment for single signal reception.

You will find on tuning across this signal
that it has two amplitudes. Tune first to
the weaker of these two amplitudes. Now,
turn the PHASING 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

FIG.

(5) CRYSTAL FILTER CIRCUIT

In positions 1, 2, 3 che crystal is short circuited. In position 4 the short
across the crystal is opened and the iron core in the secondary of the
transformer is adjusted for Broad Crystal Action and at this point is
accurately tuned o the crystal frequency. Due to the close coupling
of the secondary to the crystal, the sharply rising resonance curve ot
the crystal causes, in contrast, a sharply falling resonance curve in the
sccom{ary. 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 o, or CRYSTAL SHARP, the trimmer Cyg is adjusted for
the S};woarp:sg crystal action. Under this condition, the Sccondagy is
slightly detuned from the resonant crystal frequency sufficiently so
that its resonance curve is not greatly affected by the crystal but still
coupled tightly enough so that it can transfer energy to the crystal
circuit. When this fomt is reached it is indicated by arisc 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

o~
¢
t
t
1
f

TR

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

ceiver to the weaker.

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

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

\

‘ (5b)
CRYSTAL

The CRYSTAL FILTER and

and do not plug 1n as heretofore, In this
manner exceptional crystal filter action is
obtained because of the elimination of the

T holder are wired directly into the receiver

SHARP

3
m
4
c
£
S S

capacity and losses of a socket. So mount-

DECIBELS

[ 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

AT [T

N

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

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

N

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 in
detail in past issue of OST. The carrier of the received
signal is first converted over to the intermediate fre-
quency and then fed into the 6L7 amplifier and 6B8 AVC
amplifier and 6AB7 noise amplifier. A broadly tuned IF
transformer is used in the plate of the 6B8 with its
primary and secondary closely coupled. 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 ke wave
trap (CH4 and C55) is used which allows the passage
of the higher audio frequencies without attenuation. In
the form of furcher explanation of our appioach toward
noise climination, 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 rectifier. By varying the ANL control, we
raise or lower the negative voltage applied to the 6L7
tube until it is barely sufficient to overcome the noise
impulses applied to the grid of this tube without allow-
ing the modulation peaks of the carrier to become badly
distorted.

FIG. 5—NOISE LIMITER SCHEMATIC
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FIG, &—MNOISE LIMITER ACTION

Canstant ton¢ hgnzi ne ineer-
ference ANL OF

ceadabie

1f the nowse limiter ad[ustmient permigs too gredt a
value of transient voloage to be applied o the 6L7 1ajec-
tor grid, detecgion will rake place and rectified compo-
aenes of this modulated carrer will appear (n the 6L7
plate circune Ths effect will appear 15 distorrion o che
aurput of the receyver 1, ou the ather hand, not enough

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

Samc signal Samc aowise. ANL-
ON adjusted for mose favorable
signal 1o noise rane

noisc voltage 1s Apphcd, then the momentary decredse 1
semsitiviey will not be great encugh tw stop the poise
from geteing through and some of 1t will appear 10 the
plate curcuir of the 6L7 rube and consequently the out-
put of che recerver As 1 resule the notse limuter most be
catefully adjusted (o the parnculur arrer and nose
level being tecetved. (See Fig 0)

FIG. 7—-AV.C. CURVE—AT 3 MC.

+8

+4

DECIBELS
o

10 100 1300

10,000 106,000 1,000,000

MICGROVOLTS INPUT
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{7 AVC ACTION

A double AVC system s used The RF and mixer rubes
are operated by the broad|v runed carrice coming chrough
only three runed IF circuizs The Ainal signal however
passes through six-tuned TF cuccuies As 4 resuly, when
the signal 1s shghely deruned, the receiver oucgut has
dropped considerably while the AVC action has dropped
but verv lietle This results i a reduction of berween-
station nowse and 2 more sharply defned sural wning
aCT10N

{8 'S” OR SIGNAL INTENSITY METER

The upproximuce DB per § unit equivalent s 6 DB's
As 15 known, 1 DB, or dectbel, 15 4 unie of change 1n
signal level and 15 defined as being the least derectable
change the average car can (ppreciate when histening
 wmingle pueched tone 3DB s the lease change the car
derects when Listening e sounds varving o both ampli-
rude andd prech By comparison, o varuariow of one § unte
on the mecer will indicate a change of two detecrable
seeps i signal level Quavtiranvelv, 1 DB gain ot loss

E, -
s oequal o 20 log T where £, = wnpur voleage wnd
£, = ourpur volrage

(N THE SECOND DETECTOR

As wil] be noted, a diode type of second detector s
used 1n the Model $X-28 A Iis choice was prompted by
the fact that such a detector is capable of handling large
percentages of modulation with  very lritle distortion
This is due to the output of the dode being easily fileered
(IF Removed). In addition, the rect:ified output contains
a DC component which can be used for AVC purposes

(10} THE BEAT FREQUENCY OSCILLATOR

The BFCr 15 1urned oa with the switch below the hand-
spread handwhee! and adjusted by the skirted knob
direccls below the tone control The BFO crreunte, as will
be seen by reterning to Fig 13, s the well known
Hurtlev osallator Lo will be noriced that a plate drop-
ptng resistor 15 used 1o compensate for plate voltage
vartations  An iddredse In recetver voltuge €auses an
ingeease pn the plate qurrent ot che osciilator This o-
credse o tuen causes the volrage Jrop across rhe cesisior
to ncrease, thus muntarieg & mote constanr voltage
at the plare of che beat oscillator tube A Lavorable rane
of capaciey tonductance s wsed The hixed vank capaciey
his been arnhcally aged by ulternatebr exposing it o
very high and then low eoperstures In the manaer
anv residual serduns of the component pares ate removed
and the capacies of the condenser remains cunstane
The BFO coil as permeabiliey runed which further re
moses the possibilicy of drifo wineh would veeur shauld
A compression variable be used to resomace the curcuit

Proper locanon of the Bear Osciflator cube and s
assocrared components plus excellent shielding and me-
chanreal rigidity do much to keep serav helds trom berng
estihlished  Ligcte BEO deakage 15 to be expecred 1n rhe
Model S¥-78-A so "tweets” or BFO harmonws will not
prose to he bothersome

(Ll THE AUDIO AMPLIFIER

The second or output stage of the audio amplifier in
the Model SX-28-A receiver uses two 6VGGT tubes connec-
ted in push-pull, These tubes are drven by the 63C7
doubie triode Cmne of the trinde sections of the 6SC7
tube (s used as the wiverter o the 6VGGT tubes. A par-
tion of the signal from the plate cicout of the Arst 65C7

triode s fed to the grid of the other 68C7 mode Section,
thereby giving two ourpuc valrages n opposice phase
suitable for exciting the push-pull 6V6GT ourput am-
plifier

{12) THE POWER SUPPLY

The power supply in the Model 8X-28-A is quite rormal
except that it supplies voltage for the S6VOGT output
tubes directly from the rectifier ot befote the flter system.
Voltage fluctuations in the receiver are greatly reduced—
increasing the audio output of the receiver and stabilizing
the operation of all circuits

The hieer cuecuir consisting of a toral of 60 mfds of
capacrty plus an additional hleer tn the 68C7 plage supply
and a4 12 henry choke keep the hum level of rhe recerver
in excess of 63 DB below muximum output The power
transformer 1» butlt 1o wichscand continuous operinion
at 250 degrees F but has been designed «0 cun de appruxi-
uarelv 160 degeees T under normal condiuns

{137 SPECIFICATIONS
Tubes:
1-6AB7  Ise RF Ampliher
1--65K7  Ind RF Amplier
1 G5AT  Mixer
6547  HF Osalljtor
aL7 st IF Amoliker Nose Lipicer
6SKT  2nd IF Amphiyer
aBR 2ud Derecror and S meter tulw
SBR ANC Amplifier
AT Nowse Ampliher
6HB Noise Recrifier
635 Bear Oscillator
65C7  lsc Audio Ampliber
2—6VEGT Push-Pull Ourpur Amphiliers
1—-573 Recritier
Power Copsumption—ar 117 volts 60 cvcles 138 v res
Power Consumption  DC operaron 18 amp ac G voles
or 108 warts
Power Ourpue —& wurers ugdistoried
Sensitivicy—(far 500 milliwatrs output} varies berween
the limits of 6 to 20 miceovolts nver the enttee frequency
range of che receiver. . 1000 x

Selectvity- IF broad _high ndelinvy 12 ke 36 ke

IF Sharp 41 kc 22 ke

Frequengy Range RF—Nore These are che actusl fre-

YUENLICs C{)\'Cer mrrcspgn:m: oy o HEUTSS 1)1
Jic ired on the frout pancl

o i e b e

552 to 1620 kilocycles
13 o 31 imegacscles
29 w59 urgachcles
5750 1L 5 megacscles

103 o 115 megacscles
204 o 43 megacveles

Frequency response AF faudia hlter our—broad [F—wone
caoreal highy-70 o 3000 cycles = 2445 DB

Speaker Qurpur Impedances—5C0C 4nd 500 ohens

Intermediate Frequencv—455 ke

Tabie cabwner dimensions—2044" long « 10" high © 143"
deep

Relav Rack dusi cover dumensions - 14F (" ddeep x 177"
long x 83" high

Punel dimenstons 19" x 853"

Chuassis dimenstons—17% 3" x 13437

Weight—uapckeds - 75 Ihs p.lckcJ R7 1w

- 11 -



(1)

D

Equipment Needed far Aligning:

1—An all wave signa] generaror which will provide
an accuratelv calibrated signal ar che tesp frequencics
indacaged

2—Ouzput indicating meter connecred o 500C ohm
outpot termunals,

3—Non-metallic sceew driver

4 Dummy ancenna of 200 mmf and zlso 400 ohm
carbon resistor

Setting of controls prior to alignmene—IF and R¥

Tone conerol at maxymum high frequency position
(#9)—BFO ar 0—DBass switch at Bass IN—AF Gamn at
#9-—RF Gamn ac #9—Band switch— 1F alignment posi-
ttan 55 to 1 6 band—RF alignment depending on hand
aligned.

Selectivicy canerol at sharp [F—Send-Receyve swirch
in Recerve——Crystal phasing ar #3 on left side—ANTL-
OFF at 0—AVC OFF
Important. Have bandspread concrol so logging scale
reads 100.

Antenna trimmer adjusted for Maxgmum gagn ac each
RF alignment potng on all bands.

455 KC—IF Aligoment: Tune main dial to 1400 kc on
.55 101 6 mc band. Connect che hot lead from rhe signal
generator to 68A7 mixer tertnal #8—Ground o chassis
Roughly adjust the aligmag screws of T1, the lower
screw of which s accessible through hole 1o righe moune-
ing bracket, for maximum gaio Now adjust lower screw
on T2 7“do not adjust upper screw)) Also adjust €31 and
the ajr emmer condensers ar the top of T3 for maximum
gain {See Fig 8 for locanon of 1F adjustments)

Switch o Cryseal Broad Pogision—Turn on BFO and
adjusr ro a tone of abour 1000 cycles Vary the frequency
of the signal generator while adjusting che top screw on
T2 unul the outpur goes through a maximum, dips down
and stares gomng up agan. Adjust the phasing control
for maxymum selecrvity and chen back off the rop screw
on T2 unry] the ourpuc reaches 2 mimmum value berween
the two maximum values first noted. The frequency of
the signal generaror should be varsed aver a small range
while adjustng the top screw of T2 A swishing note,
1 conerast ro the usual sharp crystal rone will be ap-

-12 -

RECEIVER ALIGNMENT

parent when the correer adjusement has been reached

Swiech ro Xral Sharp™ and adjust C-qp for maxymum
output while varving mgm] generacor frequcncy Two
points of maximum ourput will be nored corresponding
o two adjescments of C-,p Eirher one of these points
may he used at which to leave Coyy a sharplv peaked
tope will resule ar che corescr adusement

Swih o Xral Medium' apd adjust C-yg niil the
output 15 mudway berween rthe outpurs reached while
aligning che "Xeaf Sharp™ and “"Xeal Broad ' positions
The apparent shagrpness of tone should be midwav be-
tween the Sharp’ and  Broad™ positions

Swirch again o Xea] Sharp  and ser che signal gen-
crator 1o exact ctvstal frequency Ser BFO front panel
control to 4 rone of approximartely 1000 cvcles Swirch
again to ‘Sharp IF" and carefully realign the FF ¢rans-
formers as earlier desctibed in che Arst paragraph of these
1NSIructons

(2)BFQ Adjustmeng Sec front panel control to zero -BFO

switch ON —Signal Generaror runed 1o crystal frequency

selecaviey switch in |F Sharp posipion -now, adjust
sceew on rop of T4, afrer loosening lock aur, to zero besy
{(See Fipg 81

(3) Noise Limiter and AVC Amplifiee Adjustmenr: Have

rhe conerols set as before except that che AVC swireh s
now a the ON positton Connecr a hygh resiscance tvpe
voltmecer acr0ss R49 which s connecred beoween recmmi-
ndl #5 of che 6.7 whe and chassis. Connect a 30,000
ohm resistor across primary of T3 {Red and Blie Jeads”
Ser generator at 453 ﬁ( as for IF alignmenr Connece gen-
ecitor o gnd of GABL wbe vpin #4) Rotare ANL conerol
all the way co che righe, or position #5. Adjust screws
on mf of TS for maximum indwaton on DO meter con-
necced across R49 Reconnecr generaror, as for 11 alygn-
ment, to mixer grid of 68A7 tube Remove 5,000 ohm
resistor which was mserted 2cross prumary of TS5 during
alignment Remove grid clip of top of 6.7 tube With
generator set at 455 ke and ANL conteol acexteeme erghe
adjust wave trap ceemmer C355 for mengmum sigual s
indwcazed on outpar merer 1 See Fig 8 ang Fig 12 tor
locarion At adjustments )

With generator connected to £SA7 mixer gridas abone,
eeplace 617 grid and turn ANL conrrol o extreme left
unt! swirch clicks Connecr igh resistance DC meter
across 6B8 diode filter condenser Ca4. Adjust screw on
top of T6 for maxymum adjcazon on DX meter across
o4

(4) For RE and uscillacor adjusement locanon and align-

ment procedure see Fig 12
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DECIBELS

DECIBELS

FIG. 10—AUDIO FIDELITY CURVE

I
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|| (2 LF. SHARP-TONE CONTROL OUT ]
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FIG. 11—AUDIO FILTER CURVE
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FIG. 12—RF AND OSC ADJUSTMENT LOCATION AND ALIGNMENT PROCEDURE

. R
:«b

R-F AMP. R-F AMP
Cgs Cg9C 90l Co
S7 Si0 Si3 Sie

1sToeT. [N} | ST DET.
Co4 C95Co6 gl Co7 Co3 Co2
Se S9 Si2 ,, ,A Sis Sa S2

0sC. g osc.

Cioo €101 Cro2 il & ) €103%99°98
Ss Sg Sy —} v - Sia S3 S
FP FP FP *‘ ﬁ ’5\ ‘

i

RF & OSC. ALIGNMENT PROCEDURE
Connect hot lead of signal generator to Ar—through dummy antenna shown in table. Leave jumper connected
between Az and G. Groum% of Generator to Chassis 'FP indicates fixed pad—do not adjuss. '
Rec. Dial Sie. G D HIGH FREQUENCY END LOW FREQUENCY END
Band Sf:e(:ftinzl Ié‘rcq?n' Astr:::lz Adj{xx/sit[}Cl)sc‘ Afijrui/t{;l;r‘inGn:icnrs Ad‘]\milsitthOsc P?erzibg;ty
1 1.5 mc 1.5 mc 200 mmf Cos Cyo T R
1 .6 .6 200 mmf P Ry S: Sy
2 3.0 3.0 400 ohms Coo Cosz T BRI
2 1.8 1.8 400 ohms P Ss S4
3 5.4 5.4 400 ohms Cioo Cos Cas T BT
3 3.0 3.0 400 ohms R PP Ss Se S»
4 10.0 10.0 400 ohms Cior Cos Css P
4 7.0 7.0 400 ohms N e Ss Ss S1o
5 200 | 200 400 ohms Cine Cos Coo I
5 12.0 I 120 400 ohms T Su S Si3
6 36.0 36.0 400 ohms || Ciog Cor Co I
6 24.0 24.0 400ohms ||  .... | ... Su Sis S1e

- 15 -



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

meter and taken from the socket terminal indicated

to ground or recerver chassis Antenna and ground were disconnected from the receiver when these measurements

were raken and the RF and AF gain conerols set at maximom

“DL" means Dead Lug bue will indicate voliage

when used zs a tic Normal tolerance allows & vaniation of *10%, from the mndicared values

TUBE FUNCTION SOCKET TERM|NALS
1] 2 | s 4 5 6 7 8 Cap
v, 6aB7 | RF Amp. 01 415| 170 6% @ 227
v.esk7 | RF Amp 435 01 | 435. 105 63 | 279
v, 65A7 | Muxer 250 | 100 012 411 63
Vs 6SA7 HF Osc. 116 1186 D3 63 | 116
VL7 | Nose Limrer . 245|102 63 | 4 —.075
vo.cok7 | |F Amp. 4 L4 1075 | 63 | 235
VroBs é“f,[gjﬁ Tube 172 | —255| — 255| 108 | 63 17
V. 6BS AVC Amp 225.5 0z Q12 107 63 2
Vv, 6AB7 | Nowse Amp. a7 11 150 63 1 125 ‘
V,06HG Noise Recrfier 1 17 6 bL a3 —1
Vy,-8]3 Bear Osc 140 - —~7.4 63 BFO ON
ONLY FOR TEST

V,,-65C7 | lsr Audio Amp 140 137 14 'Iné 3 B
vV, -6V6GT PP Audic Aimpi T 310 ;9_0_ - l;gDI:_éj B 17 -
v,, 6v6GT| PP Audio Amp. 310 | 290 6.3 17
v, 523 | Recufier® 320 a0 AC340 AC 320 B

*5 v AC berween Termunals 1 & 4

GUARANTEE

F

Thys recewver 15 guaranteed ta be free from any defect
10 workmanship and material that may develop within
a period of ninety (90) days from date of purchase, under
the termts of the standard guarantee, as designated by the
Radw Manufacturers Assoction Any part or parts that
prove defective within this period wili be replaced with-
out charge when subjected to exarmimation at out factory,
providing such defect, 1n our opinon, 1§ due to faulty
mater;al or workmanship, and not caused by tampering,
abuse or normal wear All such adjustments to be made
F.O.B the factory.

Should thys receiver require  any adjustments, your
dealer or disteibutor has complete technical secvice in

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

Should o be necessaty o return any patt or parts te
the facrory, a ' Return Materal Permat  must be ob
tamed n advance by frst wnting the Adjustments De
partment, who will ssue due authorzation under the
tetms of the guaraniee

The Halhcrafters Co  teserves the nght to make
changes 10 design or add mprovements to instryments
manufacrured by them, without ncurring any abliga
tion to ostall the same n any nsteument previously
purchased

All Halliccafters ceceivers are bult under patents of
Radio Cotporation of Amenca and Hazeltine Corporation

- 16 -
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H. INDEX TO PARTS MANUFACTURERS

SYMBOL MANUFACTURER SYMBOL MANUFACTURER
A Aerovox Corp. H The Hallicrafters Co.
New Bedford, Mass. Chicago, Illinois
AP American Phenolie Corp. HH Hart &% Hegeman Flec. Co.
Cicero, Illincis Hartford, Conn.
ASA Any manufacturer IRC Internationsl Resistance Co.

mesting the applicable Philadelphia, Pa.

American Standard Associa-

tion aspecification LF Littlefuee Inc.

Chicage, Illinois

BE Beede Electricel Inst. Co.
Penacook, N. H. oM Osk Mfg. Co.
Chicago, Illincis
BL Bliley Electric Co,
Erie, Pa. RC Radic Condenser
Camden, N. J.
CH Cutler-Hammer Inc.
Milwaukee, Wis. RCA R.C. A, Mfg. Co.
Harrieon, N. J,
o Chicago Molding Ceo.
Chicago, Illinocis 51 F,.W. Sickles Co.
Springfield, Mass.
CRL Centralab
Milwaukee, Wis. g Sprague Specialties Ca.
North Adams, Mass.
c3 Clarostat Mfg. Co,
Brooklyn, N, Y.
8T Standard Transformer Corp.
CT Chicago Telephone Supply Co. Chicago, Illinoie
Elkhart, Ind.
SWL 5.W. Inductor
E Essex Wire Co. Chicagzs, Illinois
Chicago, Illinois
U Utah Radio Products Co,

GE General Electric Co.

Chicago, Illinois
Schenectady, N, Y. &%

Gr General Transformer CoTp. UE Underwood Elee. Co.

Chicago, Illinois Chicago, 1llinois
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SELECTIVITY SWITCH POSITIONS
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