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BY WILFRED M . SCHERE R*. W 2AEF

I
N our review of the Heathkit 58-110 g-me te r

s s b transceiver 1 mention was made that
it could be used on a.m.; however, we

neglected to point out that there are no built-in
provisions for such operation. The equipment
manual docs not specify a.m. o peration nor how
it can be accomplished. As a consequence. many
inquiries have been received on the matter, par­
ticularly since u.m. operat ion still is the pre­
dominant mode on the 50 me band.

O UT origina l method for provid ing a .m . type
transmission using a single sideband with ca rr ier
(s .s.b.c.} was to unba lance the "ba lanced" modu­
lator to provide the necessary carrier. This did
not always work out, because the degree of ava il­
ab le carrier was dependent on the proximity of
the carrier-crystal frequency to the passband of
the sideband filter. This was found to vary in
some cases.

- Tech nical Director, C Q .
l"CQ Reviews the Heathkit 58-1 10 e-meter s.s.n.
T ra nsceiver ," CQ May 'M , page 59.

Besides th is. received a .m. signals had to be
demodulated with the product detector by zero­
beating the a .m. carrier. but due to the fact that
so man y 6 meter a.m. signals drift , have low
modulat ion or "fm" badly due to frequency in­
stabi lity with modulation, reception of such sig­
nal s with the product detector was difficult. It
thus became evident that envelope detection also
sho uld be provided for a.m. reception.

We therefore decided to work out a permanent
modification whereby sati sfactory a .m. type
operation ca n be instantaneously obtained on
both tra nsmit and receive by switching from the
panel, with the alterations made wi tho ut
"butchering" the equ ipment.

The modified circuitry is shown at fig. I. At
first glance it m;:I Y appear complicated. but it
ac tua lly is a simple arrangeme nt that ca n be
easily installed as described be low.

References made to picto rial diagrams and
their associated pa ges are those shown in the
Heathkit 58-110 Assembly Manual.
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Fig . l - Mod ifi ed circuitry for a .m.
tr ansc e ive operation with the
Heathkit 58·110. New parts a re
marked with an asteri sk . The
d .p.d.t. switch should be a slide
type and one that operates easily
and smooth ly. ell l may be any
type d iode thaI has a '1ery low
forward res istance and a high bock
resistance (includ ing silicon -rectifier
typed. The t mh r.I.c. is a miniature
ty pe, Millen 34300·1000 or J300­
1000. Addit ional parh required
o re: approltimately 5 feet of smoll
diameter ceex , two 4-tenninal tie
strips, one 2-terminol tie strip, on e
p!ece of aluminum 3" X 3lh" X
,If,', one foot of # 14 bussbcr or

. f h 7/ "wire rom a coa t anger, one .."
d iameter ceoe-sbcped knob, Heoth.

kit port No. 462·175.
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Fig. 3 - Co mpo ne nh for enve lope detecto r as a sse mb led
underneath receiver iJ. boa rd .

capac itor to the lead of the 0 .005 mf capacitor
that protrudes above the board at point T. (See
step 2. ) Route the capacitor leads so that they
easily clear the shield o f V:1•

D 19. Pictorial 3-19. page 53-remove the
0.005 disc capacitor leads from the solder lug
and terminal 3 at control Fl . Solder one lead
o f the capacito r to the underside of the i .f. board
at point 2. as identified in Pictorial 3-24. page 58.
Solder the other lead o f the capacitor to terminal
I on TSA as shown at fi g. 3.

With steps 20·25 also refer to Fig . 2 .

D 20. Picto rial 3-25. page 59- remove inner
lead o f the black coax cable fro m termina l 3 o n
control FJ a nd co nnect it to terminal 2 o n T SB
( NS) .

o 21. Connect inner conductor of lead F
(from termina l .4 of TSA ) to termina l I on tie
strip TSB (NS) . T he cable shie ld is not to be
connected at this time.

o 22. Connect inner conductor of lead D
(from terminal 5 o f the new slide switch) to
termina l J o n contro l FJ (5 ) . Do not connect
sh ield at this time.

D 23. Connect inner conductor of lead E
( from terminal 6 on the slide swit ch ) 10 terminal

In the first three steps. apply heat with a
soldering iron at the indicated points on the b~)t­

tom of the receiver i .f. boa rd a nd push the desig­
nated lead so th at it protrudes 1,4 " -1,4" above
the top side o f the board (addit ional insulati~n

mi ght have to be removed from each lead In

order thai it a lso will remain soldered to the
board foil ).

D I. Pictorial 3-16. page 50-Point A. either
red-white wire.

D 2. Pictorial 3·17, page 51-lead from
0.005 mf di sc ca pacitor a t point T.

D 3. Pictoria l 3-24. page 58- inner lead from
red coa x cab le at point I and its shield connec­
tion also.

D 4. xtouru a two-terminal tie strip. T5B. as
shown at fi g. 2. Fasten it with the middle screw
th at holds the vari able tun ing capacitor that is
located above the chassis. Do not connect leads
to TSB at th is time.

D 5. So lder components to a four-termina l tie
strip, TSA . as shown at fi g. 3. Do as much of the
work as possible before mounting the tie strip.
Do not install the 0.005 d isc capacitor at terminal
1 until later . , IS indicated in step 19.

D 6. M ount tie strip TSA underneath the
chassis U'~in g the screw and nut that fasten the
i.f. board at the indicated point.

D 7. Solder the free end of the 22 mmf ~isc

ca pacitor to point X at the base of the norse­
limi ter board. (Sec fig. 3 a nd pictorial diag ram
1-8, page 12. )

D H. Drill two ho les for 6-32 screws (#26
drill) in the left side brace of the 58 - 110 as
shown at fi g. 4 (A ) .

D 9. Bend and drill a bracket as shown at
fi g.4 (B ) .

D 10. With the bottom of the bracket rest ing
o n the edge of the top side of the i .f. board a nd
he ld by ha nd against the SB-I1O side brace (op­
posite T:!- V:1) . mark the bracket to match t~e

holes just drilled in the side brace. Then dnll
#26 holes at the points marked on the brack.el.

o II. Drill a %fl" diameter hole crosswise
through the lever o f a d.p.d.t. slide switch.

o 12 Mo unt the slide switch. a 10K potent i­
ometer and a four-terminal tie strip. TSC. on the
bracket as shown at fig. 5.

o 13. Connect and solder components .and
leads as indicated at fi g. 5. Solder the diode
(CR I) in place last, making sure to connect the
ca thode end as shown.

o 14. ~foun t the bracket to the 5B-11 0 side
brace using 6-32 screws a nd nuts.

o 15 . Route leads C. D and E along the to p
edge o f the receiver i.f. board . under the meter
and through the rubber grommet under the left
dial lamp. The leads will be connected later.

o 16. Solder lead Il to the protruding lead
o n top of the i.f. board at point A . (See step I. )

D 17. Solder the inner conductor o f lead A
to the lead protruding o n top o f the i.f. board
at I. (Sec step 3.) Also. solder the shield of lead
A to the protruding shield connection o f the
cable at I.

D I M. Solder the free end of the 5 mmf disc
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piece o f # 14 bussbar (or a piece o f coat-ha nger
wire). be nd the bus...bar to form a right angle .
From the re ar of the pane l. s lide the o the r e nd
of the bus...bar th rough the panel hole.

o 28 . Re fe rri ng to fig. .te. .. lip the right­
angle end of the bussbar thro ug h the ho le in the
s lide-switc h lever. Ma l e a slight kink near the
m idd le o f the bus..bar ..0 that each ha lf lines up
eve nly with the switch leve r a nd the side brace
of the set. Kin k th e e nd of the wire so it will
not sli p out o f the lever. tak ing care not to e xert
pressure that m a y spl it the lever (I nstead o f the
link. you can place a glo b o f solder at the e nd
of the wire) .

o 29. At the front o f the panel . cut off all but
a bout Y.z " o f th e bu:..sbar ami mount the co ne­
sha ped knob refe rred to in fi g. I.

o 30. Drill a # 26 hole nea r the top a nd
towa rd the pane l-end of the SB-IIO left side
brace a nd fasten a so lde r lug at th is point.

o 3 1. Solder a flex ible " pigta il" (made o f a
piece of braided shie ld from coax cab le) between
the so lde r lu g a nd a nea rby point o n the buss­
ba r.

Operat io n

A .m. type transceive operation is obta ined by
pulling th e A. M . knob out; the s.s.b. mode is
restored by pushing the knob in. The procedure
fo r sett ing up a .m. is as follows:

o 1. With the A.M. knob pushed in (s.s.b.
posi tion). tune up the SH·ltO in the norma l
manner fo r ma ximum o utput.

o 2. Note the re lat ive o utput-power reading
o n the meter.

o 3. Set the mode switch a t eithe r LS D or
US B.

o 4. Pull out the A. M . knob.
o 5. With the FUNCTIO~ switch set for PTT,

press the push-to-ta lk mic butto n and adjus t the
interna l CARRIE R-LEVEL control (located o n the
ne wly installed bracket) fo r a re lative power­
o utput reading equal to tllll! that noted dur ing
tune up.

Topside 't' i~w of th~ 58-110 showing the eereple ted mod­
ifica tions olon g the bottom edge. The brocket is to the
left with the bussbo r link running to the front po nel on

the r igh t.

Thi s completes the modification.

"T he bussbar shou ld pass perpe ndicu la rly th rou gh the
pa neL
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Fig. " (A)- Dime nsio" s for ho les to be drilled in left side
brace of the 5&-110. Also d rill a ho le 1W ' from th e
ponel an d 3" from the botto m of the side b race (for
ste p 30). (B)- Dime nsions fo r bendin g an d d rilli ng
bracket to be mou nted on side brace a s shown ot (A).
(C)- Method of linking the switch lever with bussba r.

2 on tie strip TSB (5). Do not connect shield
yet .

D 24. Connect inner conductor of lead C
( fro m terminal 4 o f the slide switch ) to ter minal
I on tie st r ip T SB (5) . Do not connect shie ld
yet.

o 25 . Connect shield leads fro m a ll the cables
together and (0 termina l I on cont rol FJ (5).

o 26. D rill a 111\'" d iamete r hole in the sa- no
pane l a t the left o f the meter. locating it % "
from the le ft edge o f the pa nel a nd I Y.z " from
the top.

o 27. At one inch from o ne e nd of a 12"
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Fi g. 5-Bottom view of side b rocke t sho wing lnstcllc­
tion of components and leads.
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obtained when the receiver is tuned to one side
of Ihe signal, or close to the ca rrier frequency. :! .J

alt a lso sho uld be kept in mind that the trancelve
o pe ratio n p uts both the receiver and the transmmer
o n the sa me fre q uency. If yo u ca ll C <) a nd a reply is
received o n another frequency , you 'll have to tune hack
to the o rigina l frequency and tell the calli ng ope rator
that you 'll then QSY to his frequ ency, in which case
t he QSO can then be condu cted with out yo u r h av ing
to tune back and fo rth between transmit and recei ve.
' T he no ise limiter is designed only fo r s.s.b., a nd thus
may introduce di s torti on o n a .m.

[COfll i IlU('d 0 1/ page 103]

o 6. Adjust the M rc GAIN so that with voice
the relative-power meter kicks upward very
slightly. You 're now on the air with a .m. or
s.s.b.c. (25 watts carrie r output. 100 watts
p.e.p.}.

A.m. signa ls ma y be received norma lly; how­
ever. due to the narrow bandwidth of the side­
band filter , the signa ls will be quite sharp to tune
and some loss of high-frequency a.f. response
may be experienced. The latter ca n be min imized
a bit by tun ing slightly to one side of the pass­
band. Reception of the s.s.b.c. signa l a lso is best

Fro nt view of the top 'eft corn e r of the 58-110. The
new push-pull control can be seen to th e left of the
mete r. The matching knob is Heathkit part No. 462-

175. Deca ls odd the finishing touch.

Electronics Corp.

4117 W. Jeffe rson 8lvd .
Los Angeles, Calif. 9001 6

Phone: 213-731-2258
Division of Whitehall

EXAS
VSTALS

CRYSTALS

The Heart of
your Radio is

Its

• Controlled Quality Crystals available
only from Texas Crystols d ealers. Ex­
tensive precision testing throughout
manufacture enable s Te xas Crystals to
unconditionall y g ua ra ntee their fre ­
quency cont ro l c rys ta ls. Use of Texas
Crystal s in space p rog ra m and by
othe r governme nto l ogencies is evi­
dence of the q uality you can co un t on .

If your dealer can't supply your needs, se nd his nome
with your request for catalog to our plont neare st you.

TEXAS
1000 Crystal Drive
Fort Myers, Fla. 33901
Phone: 813-936-2109

o~
00 r--

INSIST ON

1"01; f u r ther infurma tiun, check numLer 17, on p ag e 110
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17TH EDITION
of the world-famous

EDITORS and ENGINEERS, ltd .

$. enctosed. 0 Check 0 Mo ney Order

ORDER
TODAY

THOROUGHLY REVISED & UPDATED
Provid es a complete understanding of t he t heory
a nd const ruction of a ll modern circu it ry, sem icon­
d uctors, a n ten nas. power s up plies ; fu ll data o n work­
shop practice . test equi pment, ra d io math a nd cal­
culat ions . Incl ud es aspects of the in d ust r ia l a nd
military e lectronics fields of s pecia l interest t o the
e ngineer a nd a d va nced a mateu r . The 17th Edition
of t he R A D IO H AN D BOOK pro vid es the broadest
coverage in the field -s-com plete infonnation o n build ­
ing a nd operating a comprehensive variety o f h igh.
performance equipment. All data is clearly ind exed.
832 pages; 6~ x 9~ "; hardbound . I nvalua ble for
a mateurs. e lectronics engineers. and designers.

• Most comprehensive how-te-bulld-lt source
• Problem -solver for designers & builders

Co mpletely re vised a nd e n la rged by W illia m I.
On. W6SAI. Th is is th e eom prehenstve eem­
mun tea t to ns manua r"'Whi('h is the ind ustry
s ta ndard Ior electronles e nginee rs, technteans,
a nd advanced radio amateu rs. Explai ns in
a uthoritative detail how (0 design a nd build all
types or radio co m m unlee tlo ns e quipment.

LATEST HOW-TO-BUILD DATA
The new 17t h E d it io n of t he RA DIO H A N D BO OK
p resents d esign data o n t he latest a mplifi ers, trans­
mitters , receivers , a nd transceivers. I nclud es grea tly
e n la rged sections on s ingle-sideband equi pment and
d esig n , a nd se miconductors. G ives ex tended co ver.
age t o r-f a m plifi ers , special vacuum-tube circ uits,
and compu ters. All equipment described is of modern
d esign , troe of T 'v l -prod uci ng problem s.

NEW 17TH EDITION OF THE FAMOUS

RADIO HANDBOOK
512 9 •No . EE 16 7 Onl)' ••••• ••••

Ord e r from )'o ur electro nic pa rts
~ d is t r ibu tor or s e nd co u po n below.

r-~ ,... '.

~ P.O. 8 0 1: 68003. N ew Au gusta, Ind': Dept . CQE.11

I
0 Ship me EE 167. the new 17th Ed ition of the

RADIO HAN DBOOK at $ 12.95
I
II· N ame _

I1 Address 1
1City St at e Zip 1
~-------------------~

A.M. For 58-110 (frum page 13]
Before going on the air with normal s.s.b. oper­

ation, another initial adjustment should be made.
Push iIJ the A.M. knob and readjust the s.s.b.
CARRIE R·NULL control according to the manual
instructions. Once set. the CARR IER-LEVEL control
for a.m. and the CARRI F. R- NU LL control for s.s.b.
should seldom require readjustment.

Initia l receiver rea lignment also should be
made by adjusting T:I as indicated in step 5 on
page 88 of the manual.

Theory of Operat ion

Referring to fig. I : with the switch set at the
A. M . position and during transmit. the output of
the carrier genera tor goes to the A.M. CARRIER­

LEVEL control to provide a carrier (at half the
maximum no rmal tuncup-output level) injected
at the 1st i.f. ampli fier. V,I .... fo llowing the side.
band fi ller. On receive. R plus is applied to the
diode switch. eRI • which grounds the output of
the ca rr ier genera tor and removes thi s signal
from the CA RRIE R-LEVEl. co ntro l a nd V -tA . At the
same time. the switch connects the output of
the envelope detector to the A.F. GAIN control.

A small size coupli ng capacitor (0.00 1 mf} at
the output of the detector is used to reduce the
low-frequency a .f. response and th us minimize
a "muddy-sounding" u.m. signal caused by the
narrow bandwith of the sideband filter.

With the new switch at the S.S.8 . posit ion dur­
ing tra nsmit. the CARRIER- LEVEL control is d is­
connected from the carrier generator a nd is
grounded to prevent carrier leakage through Vu .
At the same time, the receiver A.F. G.o\IN control
is disconnected from the envelope detector a nd
is connected to the product detector via the 1st
a. f. amplifier. •

be connected directly to ground as shown or
across the coupli ng ca paci tor, T his coupling ca­
pacitor can be varied from 5 to 20 mmf and a
fixed unit of optimum value substituted since
these me less bulky in space requirements.

Alignme nt

Any of these converters can be a ligned on re­
ceived signals but a v.h.I, signal generator and
d iode noise generator are a definite help in proper
alignment. The oscillator. when functioning. al­
ways produces a noticeable noise increase in the
i.f. receiver output. Once oscillation is present.
a ll circuits should be peaked up for best n. f. and
weak signal rece rtion. •

30 Ago in (from page 15 )
as it was the sta ndard code for wire telegraphy
on the continent of Europe). All radio telegraph
commu nication controlled by the United States
would henceforth use the characters of the Inter­
national code. Look at what happened to "30";
in the International code; it became, "dit dit di t
dah dah--dah dah dah dah dah," Try to say thai
one fast and mal e it sound rhythmic! T o make
the same characters as the o ld Morse "30". in
International code. came out as the letters "SK "

r,
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not removed, for several inches and a length
of bare hookup wire is inserted underneath
the shield and spot soldered. A piece of heat
shrinkahle tubing is then formed over the
slit in the cable jaeket so the entire assembly
is sea led. If sh rinkable tubing is not avail­
a ble, insulating tape can be wrapped around
the jacket. The completed cable is simply
taped to the whip as shown in the photo­
graphs.

Addi tional solder lugs are used at the suc­
tion cups for the hookup wire leads for the
coil tap and ground clip connection .

Operation
As shown in the photographs, the antenna

is mounted on the window pane of the
author's VW. The ground connection is
made to a metal clip inside the car which
is screwed into the car body. One could
also make the ground connection to the rain
gutter if a clean contact were made by re­
moving the paint. The ground connection, in
any case, for an automobile should be made
to a large metal surface of the car and not
to one which is effectively electrically in­
sula ted by means of rubber stripping or

other means. Some experimentation in this
area will pay good dividends in terms of
better antenna performance as it is su rpris­
ing how many metal surfaces of an auto­
mobile have relatively high resistance elec­
trical contacts between them .

An s.w.r . meter is used to fi nd the proper
loading coi l taps for each band, starting
with minimum inductance loading on each
band . Once the proper tap points have been
found they will rem ain the same as long as
the anten na is installed in the same position
o n the vehicle eac h time. The tap points for
each band can be marked with a magic­
marker pen on the coil or small wire stubs
can be soldered to the co il at each tap
point. The rest of the coil and assembly
should be sprayed with Krylon or a similar
plastic spray to protect the assembly from
weather deterioration .

On 10 meters there are several modes of
loading which may produce proper tuning
anti low S. W. T. In general. the o ne which in­
volved the least amount of inductive loading
(with either the ground connection at the
antenna removed or in place ) will prove
the most effic ient. •

A.M. Operation With The Heath SB-ll OA
BY WILFRED M. SCHERER,* W 2AEF

T..Ea .m. modifications for the
Heathkit SR-II O 6-mete r S.S.R. Transceiver,
as described in C Q some time ago.' have
proved to be quite popular. In addition, in­
quiries have been received about whether
or not the changes can be made in the same
manner o n the later model, the SR-IIOA.
H appily the answer is yes, the only differ­
ence being in the SR-IIOA manual d iagram
and page numbers referred to in the text
o f the article .

For 58·11 0A

In the steps set forth on page II of Nov.
'6 6 CQ the pictorial numbers and pages

"Technical Di rector, CQ.

' A.M . for the HeathKit SB-IIO 6-Meter Trans­
ceiver, CQ, November '66, page 10.

should be re la ted to the SR-I lOA manual as
follows :

I-Pictorial 3- 19, page 51.
2- Pictor ial 3-20, page 52.
3- Pictorial 3-28 , page 60.
19-Pictori al 3-22, page 54, as identified

in Pictorial 3-28, page 60.
20-Pictorial 3-29 , page 6 1.

For 58-110 and 5B-II0A

Relating to both the SR-IIO and SR­
IIOA, a n error should be corrected in the
circuit diagram at fig. I of the modification
article. The right-hand arm of the d .p .d.t.
switch should go to the bottom end of the
0.1 mf 75 v, discapacitor, instead of to
the top end. This is correctly shown in the
pictorial wiring diagram at fig. 5 on page
13 of the article.-W2A EF
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