
CQ Reviews:

The Hallicrafters SX-115 Receiver

H
AV E you ever felt you wanted a receiver
wi th just about everyth ing in it? Well.
if you have. the Hallicrafters SX-I 15 is

an answer. 'I h is is a tri ple-conversion supe r­
heterodyne receiver for use on s.s.b.. c.w.. or
a .rn . fea tur ing linear tuning with highly accurate
frequency readout and stability together with
five degrees of i.I. selectivity. It also is a top-class
piece of equipment both as to quality and per­
formance which mea sures up to or exceeds the
ma nufacturer's specifications. so rather than just
enumerating these. as well as the many other
fea tures. they will be discussed one at a time
along wi th comments per taining to the actual or
measured performance of the unit checked for
evaluation.

Fo r those interested in the circuit arrange­
me nt. a brief descri ption with a block diagram
is given in fig. t.

FrC(IIICIICY C o verage
First of all . the SX- 115 is an amateur-hand

only type of receiver. No diddling around with
a critical bandsetting dial is required. Each
range is bandswitched. covering the following
500 kc segments: 3.5-4.0 me. 7.0-7.5 me. 14.0­
14.5 me. 21.0-2 1.5 me. 28.0-28.5 me. 2~.5-29 .0

29.0-29.5 me and 29.5-30.0 me. A separate range
is a lso included for receiving WWV on 10 me.

The main dial. which is semi-circular. is cali­
brated in 25 kc increments. while a vernier dial
covers 25 kc per revolution and is linearly cali­
bra ted in 1 ke increments spaced 5 /16" apart on
the dia l! Th is provides an exceptionally high
degree of frequency readout and resettability

which ma y be made to within 100 c.p.s. T he
drive rat io also is high. making it easy to tune
in s.s.b. signa ls. The frequency is determined
direc tly by adding the read ing of the vern ier
dial to those of the main dial.

C Q stal Calibrato r

A 100 kc crystal calibrator is included and
the vernier dial ma y be indexed to coincide with
any of the tOO kc reference beats. This is done
by means of CA I I HRAT IO :"ol -SET control whic h
locks the dia l in position while the receiver is
tuned to freq uency. T hen. afte r the dial is un­
locked. it wi ll rotate with the tun ing knob and
ma y be used for accurate reference. Unlike ot he r
arrangements sometimes used. th is allows the
hairline fiducial to always be set at the center
of the dial window.

C ulibra tlu n Accuracy
The linear calibration accuracy of the vernie r

dial is specified as bette r than 1000 cycles be­
tween 100 kc calibration points after indexing.
but it was found to be greater than this. Checks
at every 10 kc po int over the entire 500 kc range
of the v.t.o.. after indexi ng at only one point
(3700 kc ) , indica ted the readout to be well
within 200 c.p.s. ( three points were out 300
c.p.s.) . It was still better for readings obtained
between adjacent calibra ted 100 kc points. Be­
sides this. thanks to an excellent gear-driven
tuning mechanism. absolute ly no back lash could
he detected. the freque ncy readout being the
same regard less of which di rection the d ial was
ro tated toward the refe rence po int.
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Fig. l -Block di a gra m o f th e SX· 115 . Note tho t the con trol pote nt ia l for o .g .c. loop 1 il obtained from a
po int p rior to the selective circuit at the output of VlI• whi le thol for o .g .c. loop 2 is o b tained fro m the output
side of th e selective circuit. Th e selectivi ty of the two o .g .c. loops thus is di ffere nt, increosing the se lectivi ty
whe n c .g .c. is used , a s ex plai ned in the ted. W hen c .m. is used . th e b .l .o . potential is removed from th e product
detecto r, V,s, an d th e o utput of the e .m. d etecto r, V I,II , is opplied to V,s in stead . The lotter th en becomes an

0 .1. amplifie r. Freq ue ncy of YI is 6 .505 me hig he r th an th e botto m end of ea ch bond rang e .
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The Hallicrafters SX-115 Receiver. It is
smartly styled with a symmetrical layout.
The large knobs, each side of center at the
bo ttom, are the ....ND SUleTO_ (le ft) and
TUNINe;. with the 1 kc incremental frequency
dial (rig ht). Other controls a re conven iently

located .

•
"It,:...~.

"N
:9,

ScnsUi,.. ity

Sensitivity on a.rn . is specified as less than
t IJV for a 10 db signal-to-noise ratio and less
than 0.5 p.v for s.s.b. and c.w. Measurements
indicated this to be mostly on the "less" side
except on 10 meters. T he input impedance is
50-70 ohms.

T-:'\'oh:h Filter
An excellent 'It-Notch filter very effectively

rejects interference from a heterodyne or an
adjacent carrier beat. Its performance checked
with the given specifica tions of 400 c.p.s. band­
width at 6 db down with a no tch depth control
of a t least 50 db; however. the la tter is dependent
on the frequency a t which the internal depth
control was initiall y adjusted for maximum at­
tenuation. Some de te riora tion will occur at othe r
poin ts in the passband . In th is respec t. it was
found best to set the de pth control for maximum
rejection when the notch fi lter is tu ned to reject
a I kc beat. after which the attenua tion at othe r
points tuned in the passband will be fairly uni­
form .

The notch filter also may be used to make
more pleasant-sounding reception of some of the
strident-quality s.s.b. signals. T his is done by
varying the notch frequency control accordingly.
It can also be used to advantage for exalted­
carrier reception of a.m . signals. \Vhen used for
taking out an unwanted bea t. it shou ld be noted
that rejection is obtainable only throu ghout the
normal passband of the i.f. sys tem and therefore
a signal on the unwanted sideband ca nnot be
rejected.

Also. maximum rejection will he obta ined only
when the a.v.c. is turned off o r when the rJ . ga in
is tu rned down . ( Maxim um sideband suppres­
sion also will be obta ined under the same con­
ditions) .

case the respo nse was clown 20 db at 500 c.p.s.
each side of the peak and down 40 db at I kc
on each side. The nose of the peak was ±250
c.p.s. at 6 db down. arrow band i.f. systems
oflen ring from shock excitation due to strong
adjacent-channel c.w. signals. but no such effect
was experienced with the 500 cycle position in
this receiver.

Sideband Suppression
AtJlt.c
-40db
-30db
-26 db

Select;";,)'
Position

Ike .
2 kc .
3 kc . . . . . . . . .

Suppression figures arc not given for 5 kc,
since this position is for use with a.m.

T he 0.5 kc position is for use with c.w. In this

Sclccthil~

The SX-115 is provided with five degrees of
i.t. selectivity. namely: 0.5. I. 2. 3 and 5 kc
bandwidth at 6 db down. A special front-end
a.v.c. loop is employed to improve the selectivity
characteristics when the a .v.c. is in operation. so
the instruction book contains two charts showing
the i.f. response . one with the a.v.c. off. the
other with the a .v.c. on. Th is is explained further
du ring the description of the a.v .c. system.

T he followi ng tab le indica tes the unwan ted
sideband su ppression measured at I kc for three
selec tivi ty pos itions as de termined from the a. I.
output with the a.v.c. disab led .

Stahilil"

A transmitter-type v.Lo.. with Hal licraf'te r's
system of differential temperature compensation.
is used. Stability is specified as better than 300
cycles after a 15 minute warmup period. It was
found thai. starting cold from a normal room
ambient temperature. the frequency dropped
400 cycles after 10 minutes. Eight hours there­
after it had moved 600 cycles. equivalent to 75
c.p.s. per hour. Line potential variations of 10%
affected the frequency only a few cycles.

A standby heating element (damp-chaser)
is employed in the SX- 115 which maintains a
moderate amount of heat and a uniform degree
of low humid ity as long as the set is plugged
in to a t t 7 volt a.c. outlet. The power switch
need not be tu rned on. Th is a rrangement is de­
signed mainly to cut down wa rm- up drift whic h
was then found to be o nly 20() c.p.s.

Rugged construction also assures a high order
of mechanica l stability. Vibration and drop tests
indicated no frequency shift . quivver, micro­
phonics or other adverse effects.
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Detectors and Noi...e Lhulters

Separate detectors and noise limiters are pro­
vided for a .rn. and s.s.h. /c.w . operat ion. For
a. m. a conve ntio na l diode detector and an au to­
marie-threshold series-type noise lim iter arrange­
ment is used . For s.s .b . and c.w. a produc t de­
tect or is e mployed. The noi se lim iter for this
mode is a n i.f. type which is o ne of the most
effec tive a nd simple o nes yet devised fo r s.s.b .
a nd C.W., Ke y clicks a nd ha rd Ole . ac tio n are
also therehy minim ized. T he detecto rs a nd noise
lim iters may be swi tched individuall y.

S-'\ Iefer

T he S-meter is calibrated in the usua l fas hion.
A ccuracy of ca libra tion was found to be within
15 % for 6 db per S-unit with the a .v.c. in oper­
ation and the r.f. ga in set fully on. A I pv signal
produced an average meter reading of S·4. and
the average reading for a 50 uv signal was 5-9.
A band-gain equalization arrangement is used.
so the indicated readings for each band were
almost identical. The S-meter still functions
when the r.f. gain is turned down or when the
a.v.c. is disabled: however. the calibration docs
not hold and the indications are then only
relative.

A.G.C.
A dual-loop a .g.c. system is used which irn­

proves selectivity when a.g.c. is used. The first
a .g.c. loop derives an amplified control potential
from the 50.75 kc Lf. amplifier a t a point which
is not as selective as the circuit to which the
J$cherer. zo KCFilter Adapt er and S:S~:i=--:-Noisc

Limiter for the Collins 7~A-4 CO. April. 1%0. p , 32:
.. IF N I.", An 5 .S .H. J.F . N oise Limiter. CO. June.
1%0. p . 42 ; " \ fo rc on the IF NL: ' CQ. November,
1%0. p - 1l2 ; R aguse "Variable I.F . Noise Limiter,"
CO, N ovember, tcso. p . 70.
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To p cha ssis view of the SX-l1S . So me of the gear·drive
mechan ism may be see n ot the ce nte r of the pan el.
Th e v.I.c. tuning co poci tor is left a f center. Heovy sup­
porting b rc cket s at the sides of the chassis en ha nce
sturdiness and serve as conven ient supports whe n the
chassis is turned over in the event servici ng is required.

second a .g.c. loop is connected . The first loop
controls the front-end r.I. stage. the second con­
trois an i.f. stage and the Scmeter,

When an adjacent -channel signal. stronger
than the desired signal. is present. it will reduce
the front-end gain. but as this drops. the r.f.
potential at the second a .g.c. rectifier will also
drop. thereby tending to increase the receiver
ga in. (Due to the higher selectivity involving the
seco nd loop, the adjacent signal will have little
effect on its a .g.c. potential) . The ne t result is
a compensating act ion between the two a .g.c.
loops which minimizes desensitization of the re­
ceiver and holds up the weaker signal. T his
effectively increases the dynamic selectivity
(which actually can be measured) and lessens
a .g.c. pumping and monkey-chatter by the strong
adjacent signal. T he action holds up to abou t
a 50 pv signal input at which po int a furt her in­
crease in signal level ( the desired one) brings
the a.g.c. into play. It is a two-step act ion which
is dependent on the ra tio of the gain in the two
u.g.c. loops a nd which contributes to smoothness
of ope ra t ion and mi nim izes desired-signal pu m p­
ing and popping of a.g.c . In add it ion . th e a.g.c.
attac k is fas t. re lease is slow, making the o verall
ac t ion pleasa nt sound ing.

T he dual loop a.g.c. also cuts down desensit i­
za t ion of th e rece iver by shor t no ise pul ses. a s
a lso docs the s.s.b./c.w. Lf. no ise limiter which
ope ra tes a head of the a.g.c. syste m.

The a .g.c . fig ure of merit is give n as 60 db.
Tests showed that the a.f. o utput le vel increased
with r.f. inpu t level as fo llows :

A.F.
i nput Output Cumu-
Level Level Lnel kuive

Cltange tncrea...e Change Total
(.v) (db) (db) (db)

From To
1 10 10 9 9

10 100 10 3 12
100 1000 10 , 14-1000 ioooo 10 , 16-
The total output level change was 16 db for

an input signal increase of 80 db from I pv to
10000 IJ, v. and 7 db for an input increase of 60
db from 10 pv to 10000 uv,

Ima ge a nd S pur io us Responses

I.f. image rejection is given as better than
60 db and i.f. ...ignal rejection as better than 70
db. These specifications were confirmed with
signal rejec tion ru nni ng as high as 80 db u n some

{Conti" ued 0 11 page 104 ]



Comments

If you have been reading this column con­
sistently you will remember the hea rtaches asso­
cia ted with Project Despair. the project of ob­
ta ining printed circu it boards at a reasonable
cost for the W2JAV transistorized wide band TU
and a .Ls.k. osci lla tor. (They are all gone. now.)
Well . maybe we are a sucker for punishment.
but we are go ing to I r y to get boards for the
narrow shift T U described in the September '63
RITY Column. Don't write. don't call ; just watch
here fo r reports on our progress. if any.

73. Byron. W2JTP

SX·115 Receiver Umm page 50}

ranges. In-band tweets (spurious recei ver re­
sponses) are given as eq uiva lent to less th an
I pv. O ne suc h res po nse was found o n each
range. T hey were well within tolerance. ( the
stro ngest o ne being experienced at 21.2 me) .

C ross :\Jodulation
Strong-signa l handling capabil ities. in respect

to overload and cross modulation. were found to
be excellent a fte r follow ing simple modification
instruct ions. requ iring less than 10 minutes time,
as give n in the Enginee ring Bullet in for the
SX-11 5. (T his bulle tin may be obtained by writ.
ing 10 the HalJicrafte rs Co.) . Input signa ls of
between 10.000 and 20.000 JlV cou ld be tolerated
witho ut deteriorating effects. 14 mc reception
was possible us ing the receiver in the same room
with several 50 kw transmitters one of which
was operat ing on 15 me; something which was
not possible with many other receivers.

A. F. Ou'lmt
Inverse feedback is used in the audio system.

The a.f'. output power is specified as 1.5 watts
at less than 10 % distortion with a power gain
of less than I p.v (3 0 % modulation) for 0 .5
watts outpu t Full output was obta ina ble with
I p.v of signa l input.

n. F. o. Centre !

The b.I.o. is tunable from the front panel and
is usually set so that zero beat is maintained
with It signal when the selection of either side­
band is made : however. the b.f.o. may be tuned
fo r the opera to r's taste to alter the pitch o r the
unwa nted sideband supp ression of a signa l and
thereby obtai n passband tuning. bu t when th is
is done. the rece iver must a lso be ret uned ac­
cordingly.

;\Iode a nd S ideha nd Selection

A func tion switch provides the following: re­
ceiver o n and off . lower or upper sideband for
s.s.b. Zc.w. (b.I.o. and product detector in use)
and lower or upper sideba nd for a .m. (envelope
detector in use) . A.m . is not restricted to one
sideband however. When the 5 kc i.f. selectivity
is used. normal double-sideband a.m. may be haJ
by tu ning the receiver to the center of the i.f.
passband. Lower or upper sideba nd a.m. recep­
t ion is bes t used as needed to get out of adjacent.

o
o
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HADIO CO.
• SKOK IE. ILL.

MARTIN
P. O. BOX 142

GREEN LEE CHAS S IS PUNCH ES

Will work on any receiver that covers
30 M.e. Terrific gain. greater sensi­
tivity with th is Gov't. surplus 10 and
11 meter pre-amp. Signa ls t hat could
not be heard before, will come in loud
and clea r with the pre-amp. Easy hook
up. Instruct ions included. Complete
with tubes .. $ 9.95
30 M.C. I. F. strip, complete with
6 tubes $ 3 .95
AS 31 3B /ARN 6 Antenna $ 9 .95
APX 6 Transponder $14.95
HS·30 Headset $ .75
SA 240C/APA 70 Contains 6 6SN7.
I 6 /5, 2 AV6, Perm. mag. motor, re-
sisters, pots. fuse holders , light indi-
cator, etc Re new $ 5.95
Manual for ARC 27 $ 2.50
Money back guarantee. 50¢ handling charge
on all orders under $5.00. Add shipping
charges, or 25% dep. for C.O.D. orders. All
merchand ise subject to prior sale or price
change. Illinois res idents, add 4 % for sales
tax.

HAM AND CITIZENS BAND
PHE.AMPLIFIER

30 ~ I.C. III ,111 ,1 II ~IETEH 30 xt.c.

~bkc accu rate. finished holes in I V! mi nutes
or h:S\ in metal. hard rubber and plast ics. Xo
tedious sawi ng o r fil ing - a few (urns o f the
wrench does the job. •\ 11 sta ndard SiICS • • • round.
Mluarc. kcv. or " 1>" shapes for sockets. switches.
meters. etc. .\ 1 ~()tl r electronic parts d ealer .
li tera t u re on rccl"csl

For f urther informa tion . check nu mber H. on Jl ltg't' 110

GREENLE E TOOL CO. GRE3LE~
2028 Columtl i a A v a . • Rockfo"d . Ill ino i s

For further in for mation . eheek number 45, on page 110
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MO DEL RBS.40P.
Dip pa intedBAK·S.cO $1 0.50

_.11 61ocl..~ 1

STURDY
E-Z WAY
TOWERS

Put your Tribllnder lit 41' in 70 mph
wind (125 mph crllnlled down to 24').

n:r, over fo r E·I acee" to IIrrllY.
Mounts Hllm-M Rotor ins ide tow.r
heOlld. Top ndilll bushing • vertiCIII
thrust bellring .

SOIIfety rut loclls tower OIIt d esired
height. No w eight on cOIIble,.
E.I.A. R5-222 specs. Huvy W il li slrue..
tur lll stee l tube legs, so lid " ••1 rod
diOllgon llr & horiIontll1 bruing - lire
welded. So/J "1.T o/' Fli fl J.1 DiJ /r i J.uum

J:"tr!"",ltrrt!

W,it" '0' e.I.109 22·1 t
MOUNTING KITS:

CP K·S.cO $15.00
Wond. r Cround Pos t
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A NEW MOBILE CONCEPT

I I
40

/75/16 0 _.,;;;:~
~_.- :;;;.....-.
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justin, inc.
BOX 135 . SAN GABRiel. CALIFORNIA

l O W COST • NEW DESIGN
MO BILTRA NS pro vid e s t he a ma t eur wit h a low cast
mobile installa tio n uti liIing the e . isti ng ca r ra d io
for rece iving. New d esign pro vid e s e.ce ptio nally 10.....
battery drain .

• Modulated carrier amplitude contro lled by nice.
• Stand·by drain less than ]00 rna at 12 ,oils.
• Contains 9 transistors. , diodes. one tube.
• Anllable for eithu 40, 15 or aD mders.
• AceUSOfY coils a,allable for bond ch:rnge.
• Three puition crystal selector IFT·H] typeL
• Ope rating wt. 5lbs_Size: 21'. " H. I" W, I Y. · L,
• for 12 rolts neg lithe ground ONLY.

t 'or f u r t he r in!ormMtion. c heck numlM'r 46, o n pRe. 110

}o'or further information, check n u m ber 47. on pBee 110

Construct ion
Besides being solidly constructed. the SX-115

is exceptiona lly well ventila ted. T he use of
si licon rect ifi ers in the power supply also mini­
mizes heat build-Up. Continuous operation over
long periods of time did not show up any ove r­
heating o r deter iorat ion of com ponents.

T he front panel is symmetrically laid out and
is gray colored with a cast-metal escutcheon
plate fi nished in black crad le. Knobs are black
with polished-aluminum inserts and skirts. The
S-metcr. main-dial. band-selector-dial and ver­
n ier-d ial windows are illuminated. while the
backgrou nd for the meter scale and the dia ls
is black. Glare is eliminated. making observa­
tions easy on the eyes. T he tuning knob has a
solid feel to it which makes opera tio n com­
fortable.

T he cabinet is black with a hinged silve r­
colored perforated cover for read y access to the
inside of the unit. The overall dimensions are
16" side. IO~" high and 16" deep. Weight is
44 pounds.

The instruction manual provides the most
needed information regarding specifications. op­
era tion anti servicing of the receiver, including
detai led alignment procedures.

Use of the SX-115 over a period of many
month s. in all modes of o peration, has provided
much pleasure. especially in respect to its sta­
bility. frequency readout. handling capabilit ies
ami its convenient features with smooth per­
formance. It also really digs out the very weak
signals. It is a Class "A" receiver priced at
$599.50. The Manufactu rer is T he Hallicra flcrs
Company. 5th and Kestner Avenues, Chicago
24, lII ino is.- JV2AEF

channel QR :-'t. Also. the s.s.b. Zc.w. function for
either sideband will be found usefu l for a.m.
exalted-carr ier recept ion.

A." .C.·A.~.L. S", itch
T his is a four-position switch which provides

A.V.C. OFF, A.V.C. ON, S.S.B. "'OISE LIMIT ER ON

with A.V.C. on and A.M. NOISE LIMITER us with
A .V.C. on.
Other C o ntru ls

Other controls are : R.F. G.-\lN, A.F. G:\IN, AS­

tEN NA TRIM , BAND SELECTOR, SELECTIVITY, T·

","OTCIt rn.r an. CRYSTAL CALl HRATE switch.
CALI BRATE SET and DIAL LOCK. RECE IVE-STANDBY

switch and TUN ING. All con trols are individual:
no dual concent ric types are used. A phone jack
is also located on the front panel. 50-2000 ohm
impedance headphones may be used .

R ear Apron
Speaker output terminals for 3.2 or 500 ohm

impedances are loca ted on the rear apron with
an 50 -239 coax anten na connector, a line fuse
and an auxi liary octal socket with plug which
may be used fo r remote control connections to
opera te receive-standby or transmitter relays.
The 50.75 kc iJ. output is also available from
this socket.

------"----------_._-


