
The Heathk it $8·110. A slide-rule scale at the top of the
dia l escu tcheo n refers to the SO kc points ove r a 500 ke
ra nge, while the circulor scale is linea rly ca lib rated in
1 kc steps. The fiducial hairl ine may be a d justed for
cal ibra ting purpOl.e, by mean , of the small kno b on the

upper right of the escutcheon .

I CQ Reviews:
I

T he H eathki t SB-110 6-M eter

S.S.B. Transceiver

BY WILFRED M. SCHERER ," W 2AEF

O
N E of Heathkit' s newer units in their popu­

lar "SH" series is the SH·) )0 transceiver
which in one package, (less power sup­

ply), provides full coverage on the 6-meter band
for fixed-station or mobile use on s.s.b., c.w. or
a.m. (s.s.b. with carrier). You don't need any ac­
cessory trapping- translators. converters. linear
amplifiers o r what -have-you, usually used with
present gea r to get on 50 mc s.s.b,

Delivering 100 watts p.e.p. output with stable
acc urately ca libra ted v.I.o. frequency co ntro l
ove r the en tire 50-54 mc range, the 58- 110
should set a new standa rd for this band . Let us
take a look at some of its other feature s and spec­
ification that might put it in this category: Side­
band generation and receiver selectivity obtained
with a h.f. 2.1 kc crystal filter; Nuvistor front end
with sensitivity of 0.1 p'v for 10 db s./n . rat io ;
preselector tuning; a.g.c.; automatic rece iver­
frequency offset for c.w. operat ion; bu ilt-in crys­
tal calibrator; v.f.o. stability 100 c.p.s. per hour;
c.w. side tone monitor; headphone level control;
p.t.t. or built-in v.c.x. ; V.O.x. type break-in for
c.w. phone-patch input; upper or lower sideband
operation; adjustable pi-output for 25-100 ohm
loads: crystal-control operation for transceive or
for transmitter only; panel meter calibrated in
S-units or transmitter funct ions (plate. a.l.c. or
relative power output ); and an effective noise
limiter. a feature missing on most s.s.b. trans­
ceivers. There are two power suppl ies available.
one for 120 v, a.c. operation. the other for 12
v, d.c. mobile use.

Like most Heathkit products, the S8 -11O
comes in kit form , enabling you to have the fun
and sa tisfaction of putt ing your own gear to­
gether at a substantial saving in cost over factory­
wired equipment. Although the set appears to be
quite com plicated. it is not as difficult to bui ld as
one might expect. This was borne out by an ex-

"Technical Director, CQ.

periment we tried; namely, turn ing the kit over
to a novice to do the work. Happily this turned
out to be a successful proposition from which a
few good lessons were learned.

Receiver Sect ion

A block diagram for the Su- t t0 is shown at
fig . I. Double conversion is used for the receiver
wi th the first conversion of 8.4-8.9 me obtained
hy heterodyning the input signa ls with a separate
crysta l (4 1.6-45.1 me) for each 500 kc band seg­
ment. T he second i.f. is at 3.395 me, obtained
by mixing the 1st i.f. signals with 5.0-5.5 me sig­
nals from the v.f.o. Side band selectivity is ob­
tained with a 3.395 me crystal fi lter and the sig­
nal is converted to audio by a product detecto r.

The r.f. stage is a neutra lized 6DS4 Nuvistor ,
coupled to the mixer, ano ther 6D54, th rough a
double-tuned narrow-bandpass circuit which,
instead of being broadbanded with fix-tuned cir­
cu its. is resonated by a three-gang variable capac­
itor to provide "preselector tuning:' This ar­
rangement ensures better cross-modulation
characteristics and maintains peak sensitivity
with minimum noise over the full range.

The 804-8.9 mc bandpass coupler after the lst
mixer rejects all frequencies outside of this range,
and an 8.5 mc trap in the antenna circuit rejects
input signal s at the Lt.

The product detector is a ring-type "balanced
modulator" affair using four diodes, a method
we've always found superior for exceptionally
clean s.s.b. demodulation.

Sidebands are changed by switching the b.f.o.
frequency to either skirr of the filter. \Vhen this
is done. the frequency of the v.f.o. is automatic­
ally shifted 10 eliminate retun ing. This is accom­
plished with the sideband selector which activates
a diode switch that cuts in a capacitor, shifting
the v.f.o. during l.s.b. operation.

For crystal-controlled net operation or work
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on MARS frequencies the v.f.o. can be cut out
with an OSCILLATOR-MODE switch, substitu ting a
built-in crystal oscillator. Crystal-control is thus
obtained on the same frequency for both receive
and transm it. Another switch position provides
crys ta l control for the transmitter only, with
v.f.o. tuning retained for the receiver. An excel­
lent feature is that the crysta l oscillator has a
trimmer to permit ad justing the crys tal to exact
frequency.

The set is supplied with four crysta ls for the
heterodyne oscilla tor to cover 50-52 me . For use
at the top half of the band and for MARS wo rk
below 50 me, additional heterodyning crys ta ls
are required .

The automat ic noise limiter, one of the best
for s.s.b .. is an Lt. type utilizing a pair of silicon
diodes in a full -wave circuit shunted across the
last i.f. tran smformer.t An on-off switch is in­
cluded.

Besides the customary a.f. gain contro l, there
is a separate screwdriver-ad just control to vary
the high-impedance o utput level for comfo rtab le
headphone listening without changing th e normal
loudspeaker level.

Fig. l -Block diagram for the $B·110. The receiver rout­
ing is shown with solid connections, the tran smitter
sect io n is connected by dash ed lines . Elements com­
mon to both tronsmitter and receiver are mark ed with

an asterisk.

' '' IF N L''- A n 5 .S .8 . I. F. Noise Limiter, CQ. June '60,
p. 42.
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bil ity and calibration in the H ea thkit Sa-series of
gear of which the S8·11O is typical. The stability,
rated at less than 100 c.p.s. drift after 20-minutes
warmup a nd less than 100 c.p.s. for + 10% sup­
pl y-vo ltage variation, was 250 c.p.s. after 10 min­
utes warmup, 80 c.p.s. the nex t hour a nd 40
c.p.s. per hour o r less the reafter. Line vo ltage
variation of ± 10 % produced ± 70 c.p.s. change.
In addition, mechanical stabil ity as may be
encountered in mobile service, was such tha t no t
a whimper of frequency twitter or m icrophon ics
was evident when the set was dropped an inch o r
so above the table.

The dial. (which has an adj usta ble hairline
[Continued 0 11 page 100]

Top view of the S&-11O. The v.Le. is at the upper center .
The fino l is shown " uncove red" a t the lower left. Th e
other sta g es are assembled on the various printed ·

circu it boards.

Bottom view of the SS-110 . Wiring for the grid side
of Ihe final is done in the parti tioned seclion a t the
upper left. Most of the o ther wiring is mode using

two hornesses.

The c.w. carrier is obtained from a 3394.4 kc
crysta l oscillator and is injected at the isolation
a mplifie r. the gain of which can be adjusted with
a DRIV E-lEVEL control to produce the required
power level for the final a mplifier. The C.W. car­
rier frequency is 800 c.p.s. higher than when the
receiver is used in the u.s.b. posit ion. This pro­
vides " frequency offset," so that when the re­
ceiver is tu ned for an 800 cycle beat no te on a
c.w. signal, the transmitter will automatically be
zero beat wit h the signal for on-frequency op­
eration.

Assembly

Except for the fi na l am plifier and the v.f.o.,
all stages a re bu ilt o n fi ve prin ted-ci rcu it boards.
This sim plifies the work which is furthe r m ade
easier wit h a preassem bled , factory-wired and
a ligned v.f.o. A fte r the circuit boards have been
assembled and installed a lo ng with other chassis
components, the major pa n of the wo rk consists
of interconnecting the boards and panel controls.
There a re two preassembled colo r-coded har­
nesses provided for the job.

It took our neophyte 42 hours to put the
5 8-110 together. Several additiona l hours were
required on our pa rt to do som e trouble shoot­
ing before the rig was al igned and working
properl y; all due to the fact that although the
step-by-step instructions were clear and simple
enough. our "eager beaver" was too hasty, ad­
mittingly neglectin g to carefully read a nd cor­
rectly follow through with some of the steps . He
also. no doubt, tired by doing the work in the
eveni ngs over st retch es o f 4-6 hours a t a time.

We therefore cannot em phas ize too stro ngly
the necessity for tak ing enough time to study
each assembly step thoroughly a nd to " think it
th rough" before proceed ing. A lso, do not work
more than 1-2 hours at a clip, in order to m ini­
mize the chance of errors due to fatigue. Re­
member the o ld adage, "haste makes waste!"
These suggestions apply to any kit work whether
it be simple or complicated, and regardless of
whether you're a newcomer or a n o ld hand.

Performance

Let us now take a look at the results obta ined
with the finished p roduct. The receiver sensitlv­
ity fo r the S B·110 was better than usually found
with 6-meter gear, measuring within the rated
0. 1 uv for 10 db s./n. a nd could be maintai ned
over the whole band. Strong-signal hand ling
capabili ties also were exce lle nt.

The following o ther measurements were up to
specifications, except as no ted : SELECTIVITY: 2. 1
kc a t 3 db, 5 kc a t 60 db; UNWANTED-SIDEBAND
SUPPRESSIOS: 55 db; IMA.GE REJ ECTiON: rated
at 50 db. 48 db; I.F. S,GNAL REJ ECTION (8.5 me ) :
rated at 50 db. was 60 db; at 3.395 me. 80 db
(not rated); INTERNA. L SPURIOUS RESPONSES:
rated at 0.1 p V equiva lent signal , except 0.3 IAV

at 51.250 mc-none was found in the 50-52 m c
range except the specified one (crysta ls were not
supplied for the upper half of the band ) .

\Ve often marvel a t the overall frequency sta-

/
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ville. Send GC R (Genera l Certification Rule­
certified by Club Officer or two other licensed
amateurs ) and $ 1.00 to Amateur Radio Club of
Florida. Box 7326 Eucl id Stat ion. 51. Petersburg.
Florida 33734. If co ntacts are all v.h .L, vvo rk
only 8 cities. Available to s.w.ls on heard basis .
This is very bea utifu l award Art Designed in
two color and printed o n Sem i-Gloss paper.
J. A. R. S. Twenty-Ftffh Anniversary Award: In
conjunction with its 25th Anniversary celebrated
during 1965. The Joliet Amateur Radio Socie ty
l\V90F R). is issuing a ceritficate to anyone who
worked \V90FR during 1965 . Anyone who
worked W90FR during 1965. especially o n Field
Day or o n o ne of o ur "on th e air" sessions fo r the
25th Anniversary Station during September. Oc­
tober and November. we are very anxious to
collect QSL ca rds. so please send your QSL and
a s.a .s.e. for th is " ward to. Jol iet Amateur Rad io
Society, c /o J im Rainfo rd. WA9K PW, 813 Fisk
Ave., Jo liet. Illino is.

Sure glad that JA7C E K finall y got h is Ma ri­
anas Amateur Radio Club Award. It seems that
his first application was lost but it took about 7
months for the award to be issued from the appli­
cation that ~I ARC acknowledged receiving. •md
Ihis afte r much pressure from severa l California
sta tions.

An apology to W7DZ B as by error his called
was listed as W7JZH in the December fu ll list of
USA-CA Award holders.

Don't know who sent it but I enjoyed the card
for m y recent birthday which was add ressed:
To the "HAM" of Sta tio n H-O·P-P·E-R who
sparks from 103 walts on Whitman St.. Rochelle
Park. Note o n it read: Happy Sparking to a swell
Ham & Cheese o n Rye. From an O ld Crystal
Set. Also a drawing of a lower and crysta l set
o n the card. and a pho to of a dog with big ears.
a nd my nickname used to be "big ears." not be­
cause I'm another Clark Gable. but I was pretty
good at digging out the weak /rare signals. Or
does the sender (1) think I'm a dog? Hi. ..•
Anyway, T hanks. Ho pe you got some of those
needed QSLs and counties. write and let me
know, how was your month? 73. Ed.. \V2GT

Ham Clinic Uro", page 80J
Frequency D rift Measurement- "\Vhat do you
suggest is the best way to measure frequency
drift? I have a rece iver that I would like to
stab ilize once and for all. Any hints?"

Try to borrow a frequency counter such as
is made by Hewlett Packard. Be sure not 10 con­
fine your drift measurements to o ne band or only
one or two frequencies within a band-cycu'Il fi nd
that the drift will va ry according to frequency.
If you can't locate ;1 counter. then you will need
;1 good stable heterod yne frequency meter. \Vith
both the rece iver and meter warmed up good
(48 hours or more). put the meter and set on th e
same frequenc y. Then let both alo ne for a couple
of ho urs. Now come had. and re-zero the meter
to the receiver frequen cy. If yo ur dial can he
read closely, you plot the diDu t"IIce freque ncy
on a chart. Do th is for many frequencies. At the
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end. yo u' Il have a good idea of the amount ami
du rat ion of drift. The counter is easier though.

Thirty

Readers <Ire requested to make th eir let ters
short a nd 10 the point. Always incl ude two IRe 's
or 251' for airmai l postage from our present
overseas add ress. 4 Lutzelmatt St. Luzern. Swit­
zerland. If you are in no hur ry. then send your
letters to me at CQ. w e shall do the best we
can to answer you r questions; but please remem­
ber we cannot a nswer them aU- for jf we could
we would no t have to work for a living. Your
kind leite rs and cards commenting on H A~I

C LI :"IC are a lways apprecia ted, believe me. To
those of you who have asked many times if a
H "M C LI NIC Anthology is corning-the answer
is yes .•. we hope you' II buy a copy.

73, Chuck, W6QLV

The RPHT55R [fro", page 30]

a five watt transce iver, Jeep mobile. in the old
home town. What a test! This would be the
supreme effort . \Vith the additional gain sett ing
barely cracked he was extremely d ifficult copy
on kilowatt alley. We called and listened without
result. we called again and advanced the gain.
No result. A th ird call and up went the additional
gain control even more. Contact! ! Conditions
were bad-he was fadi ng. Up went the additional
gain control even more. Just about Q5 copy now.
maybe a lill ie bit less. This had to be it. We
cracked her wide open and just barely ducked
aside in time to avo id a hurtling jeep tha t ca me
screaming right through the loud speaker co ne
and into the room . Breathless and sha ken we
sna pped off the switch and hastily penned a note
to ourselves. T H IS RI G MUST NOT BE
OPERATED UNTIL T HE I.P.S. IS iN­
STA LLED.- •

»Edttor's no" : T he Idio l Proof Switch was insta lled and
man's progress out of the dept hs resumed. We are
currentty negot ta ring publishing rights for those other
amazi ng development s.

Heathkit 58·11 0 [from page 61]

for ca libra ting). has I kc divisions spaced a little
over ~ .. apa rt, permitting visual interpolation to
about 200 c.p.s. The electrical accuracy obtained
from the dial read ing is rated at within 400 c.p.s.
after calibration at the nearest 100 kc point. This
averaged with in 250 c.p.s. even with only one
calib ration indexing near the center of the v.f.o .
range. One revolution of the tuning knob coven
about 25 kc. making tuning easy. Dial backlash
was well within the rated 50 c.p.s.

Transmitter Pe rform a nce

With a power-line input of 120 v.a.c., the
transmitter power o utput was 95 walts on c.w.
(steady sta te- ra ted at 90 watts). 105 walls p.e.p.
on s.s.b. and a .m., with a 52 wall carrier (ratings
are 100 and 50 walls respectively). Sideband sup­
pression was sa me as on receive. carrier suppres­
sion was at least 55 db down.

The 58·110 has been in regular use on the



ai r by one of our local 6-meter enthusiasts who
is also a contest competitor. On-the-air reports
indicate excellent s.s.b. qual ity. while the sensi­
tivity. stabi lity, ca libra tion and the noise limiter
are part icularly super ior features. v .o.x. opera­
tion was found to be good, except with the lower­
level microphones where the v.o.x, ga in was
margina l. Cvw. keying is every bit as good as that
common on the lower-frequency bands as long
as good line voltage regulation is ava ilable, other­
wise a frequency "lilt.. will be noted. The side­
tone monito ring is a handy fea ture, although
there is some tone leakage that appears as a
low-level backwave.

Since there are no provisions for normal a. rn .
detection with the b.f.o. turned off, such signals
have to be read by tuning the receiver to exact
zero bea t with the a.m. carrier. Although good
demodulation can be obtai ned. occasiona l retun­
ing may be required , should the n.m. signal drift
or if one or more a.m. sta tions in a round-table
QSO are not all on the exact same frequency.

The SB- 11O measures 6%" X I·H's" X 13%"
(H. X W. X D.) and weighs 17 lbs. T he kit is
priced at $320.00. Operating voltages for the un it
are obtained separately from either the HP-23
120 v.a.c. power supply for fixed-station use or
from the HP-1 3 transisto rized 12 v.d.c. uni t for
mobile service. The H P-23 measures M4" H. X
·H4·· \V. X 9" L.. weighs 19 Ibs. and it is pr iced
at $39.95 {kit). The H P-13 measures 7-1<\" W. X
7')16" L. X 2% " D., weighs 7 lbs a nd is priced
at $59.95 (kit). A sepa rate loudspeaker also is
required. The produ cer is The Heath Company,
Bent on Harbor. ;\I ich. - W2A EF

Audio Urom page 48]

characteristic. Note that if a n input signal of 0 db
( I mv) is put into the device. there is an amplifi­
cation of about 12 db. The same holds for all
levels up to about 14 db (5 rnv input). bu t above
this level the gain starts to decrease. For instance
with an input level of 28 db (25 mv) the amplifi ­
cation has d ropped to 8 db. From this point on
the amplification decreascs- (finally becoming
negat ive if we carry the curve farther to the
right). so that the output level ca n never exceed
abou t 70 rn v, no matter how much is put into
the input. You can see that the objective of am­
plifying low levels and ho lding down high leve ls
mentioned earlier is achieved. \Ve don't get some­
thi ng for nothing. however. Some distortion is
introduced in the process. For instance. a voice
component at 500 cycles. when clipped. produces
harmonics at 1000 and 1500 cycles. which are still
with in the passband. T his type of d istortion is
held to a minimum by the fi ltering in the output.
When you're way down in the mud and trying to
get a message across, the listener doesn 't mind the
distortion. and if at the other ex treme. you have
a good signa l in his receiver, you don't need d ip­
ping, so the device should be turned .off. You
can't make a good circuit much belter, but when
the going is rough. a little 3ud io shaping and
the use of a noise-cancell ing mike will make the
difference between a QSO and none at all. • -
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AUTOMA TION
COMES TOAMATEURRADIO!

CU ST OM DEVICES, INC.
439 SOUTH CANAL STREET
South San Francisco, Calif . 94080

DESIGN ERS AND MANUFACTURERS OF PRECI SION
ELECTRO· ME CHANI CAL EQUIPMENT

Fur (u r the r info rma tio n. chl'ck n um he r 30. on JlRIll" 110

t 'or f u r t he r information. c hec:k numbt"r 3 1. on pa!Z"e 110
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