
Adapter for the KWM-I

Meters

to 40
•

BY T AL LAWRENCE", WS GVZ

W ith the dro p in activity on 10, 15 and 20 many KWM-I owners
are frustrated. They would like to operate on 40 and 80 but won't
madify their pride and joy. Here, however, is a converter that will
permit operation o f the KWM-I on 40 meters and requires no

modifications on the KW M-l.
•

·717 Thersa D rive , Ft. Worth, Texas.

Rece ive r Theory of Ope ratio n
Referring to fig. I, a 7200 kc l.s.b. signal is

received by VI. amplified and sent to V2, a
conventional mixer. Stage V 2 also receives a
28,300 kc signal from V3 . Mixing act ion is as
fo llows: 28 ,300 kc minus 7,200 kc I.s.b. equals
21, 100 kc u.s.b. The only undesirable feature
here is that the M-1 dial reads backwards. In

T
HE many owners of the Collins KWM-l
are well aware that it is. without a doubt.
one of the finest pieces of amateur gear

ever built. These owners, however. face a prob­
lem; the long-range propagation forecasts look
very bad for 10. 15 and 20 meters for an ex­
tended time. KWM -l ow ners will all ag ree th at
it would be wonderful to be ab le to operate
the M- I on 40 meters, but also agree that modi­
fications would be made over their dead bodies.

The little adapter described here will allow
the M· I to be operated on 40 meter lower
sideband whi le retaining all of the very desir­
able features of 10. 15 and 20 meter operation.
No modifications o f {my kind are made to the
M-l.

age .

other words 21 ,000 kc will be the high end of
~O meters (28,300 minus 21,000 equals 7,300
kc }. Also 21.100 kc on the M-I dial will be
the low end of 40 mete rs since we are sub­
tracting in order to invert sidebands . Just re­
member, 100 on the M-I dial is 7200 kc lower
sideband providing the 5660 kc crystal is ac­
cura te.

Transm itte r Theory of Ope rat io n
Again referring to fig . I, the KWM · I is tuned

to 21,100 kc, at full output, and is fed through
a swamping network capacity coupled to th e
cathode of mixer Vol . A 28,300 kc signal from
V3 is introduced here and mixi ng is as follows :
28,300 kc minus 21,100 kc u.s .b. equals 7,200
kc l.s.b. The 7,200 to 7,300 kc l.s.b. signal from
I' .. is it 13 Collins and must be kept th is way
as the power level is increased.

We're now recei ving 7.200-7,300 kc l.s.b. as
good, or possibly better than anyone on 40
meters and, we're transmitt ing on 7.200 kc to
7,300 kc J.s.b. as clean as a "hound's tooth ."
The power output from Vol is, of course, very
low. At this point you may use an existing 40
meter amplifier, or you might pick up a bargain
commercial rig. You may also want to build
your own pet version of a driver final at any
power level you feel adequate. The above is
the secre t of how it is done and this littl e Trans­
ceiver Heterodyner is the " Heart" of the pack-

Top ... iew of the Heterodyner. Th. r.f . a mplifi . r, V"
is lcccted at the low. r I.ft. Abo.... it is V 2, the reee!.... r
miur. To the right is V ), the crystal oscilla tor fo l·
low.d by V, the dri.... r , Th. crystal may b. se.n
just belew V J• The 61.46 is leeeted behind the front
panel and abo it is V, the dri ....r a nd V. the trens-
mitt.r mb.• r, Th r. tt.. ... is to Ih. left of V•• Ind uet.r
L, is Ite low th. ~n.1 ",.I.r with the Ant. nna L•••llng
capocilor on the left on J p .o. Plote tuning on the

right.
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Power Supply
The OA:! regulator source voltage must be

properly adjusted so that the tube stays ignited
when the unit is switched from transmit to
receive. This may be done by juggling the value
of the upper 201' resistor in the power supply
voltage divider. if necessary.

The use of two 100 mf capacitors in series
as part of the fi ller gives good dynamic regu­
lat ion. The voltage will only vary from 530
to 505 volts with fu lt voice or tone modulation.

T he negative 50 volt s for the 6 J46 bias is
necessary fo r class A Bt operat ion as requ ired
for s.s.b . T his 50 volts may be obtained from
ba tte ries. a bias supply (must be added), or
picked up from the Collins power supply. The
choice is yours . T he pho tos show a bias pot as
a front panel control (5 K) . This also is op­
tional.

~. '" ~
,;, I' .r~•

I YVV

;~~~~..,.

I I-SOO v.c.t. 200 ma, 5 .0 v, 3 c ., 6 .3 v. 5 a . Sta nca r

PM·UI2.

Fig . 2-Sc.h ematic af a pawer supply p roviding the
various voltoges necena ry for the 40 meter KWM·l

adapter.

The relay K 1 performs a variety of func­
tions and does a fine job of permuting trans­
ceive operation. It serves 10 appl y the proper
power supply voltages to the "Heterodyner" ".
when the loads cha nge during the shift from
receive to transm it. The voltage to energize
1\1 is taken from the Collins power supply. It
is II? v.a.c . keyed by the vox.

CH.-4.,5 hy 200 mo . Stancor C· U 11.
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6o"om view of th. Hete,odyne, showing parts placement. Inductors 11 and 1~ ere in the upper
left hand corner along side the receiver R.f. Tuning . The ro tary on.off switch is to the left, on the
poner. Ind ucto r ls is located behind Lt. Ind uctors 1J and 1. are just ebeve the relay, 1(1. Inductor
Lt and the driver tuning capacitor are lOCated in the U shaped shield while 1, is between the
shield and the rear flange The input swamping network may be seen just above the power trans-

former. A bios pot is located to the right of the Driver Tuning, on the front panel.

Stabil ity
The stability of the Heterodyner is dependent

upon the 28.300 kc osci llator. It was for this
reason that a 5.660 kc crystal was used and
mult iplied lip to its fifth harmonic. Originally.
a 28.300 kc ove rto ne crystal was used and
o n-the-air reports indicated a few cycles dif­
terence between the receive and transmit Ire­
quencies. The circuit shown will provide perfect
trunsceive operatio n. I obtained two surplus
5660 kc crystals and found their frequencies to
be slightly off. Of the two. one was very active
while the other was sluggish with the applied
150 volts. Do not increase the applied voltage
or the crystal oscillator might drift due to
r-rvstal heat. II is safer to use an active crystal.

A pair of 6146 tubes in the final may be used
rather than one as the power supply compo­
nents employed could easi ly handle them. The
coupling between the mixer. driver. fi nal and
the antenna is the fami liar pi-network config­
uration. This tends to prevent strays. birdies
and wild oscillations.

The KW~l -1 input to the transmitter mixer.
Vol. is fed through a swamping network made
li p of eighteen 150 ohm 2 watt resistors. Each
leg of the network has 6 parallel resistors. The
network presents an excellent impedance match
for the KWM- 1 and acts to reduce the input
to 1'4 to a safe level.

Constructio n
So you're ready to get on 40 meters in a

hurry. ' Veil, if you are not 100 inexperienced, it
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can be accomplished in no time at all. for
those of you that are not too fam iliar with the
building of heterodyne un its. you had better
enlist the aid of some old timer who is "hep"
on such matters. These litt le heterodyne units
can be real litt le demons if they are not prop­
erly tuned. You must have the following test
equipment: a grid dip meter. a vacuum tube
voltmeter with an r.f. probe and a certain
degree of patience.

The Heterodyner, as shown in the photo­
graphs. was built on a defunct DX-40 chassis.
The physical size was just about right for my
requirements and many of the existing corn ­
ponents of this unit were used. The power sup-­
ply. driver stage and final amplifier are all
convenicnal, and no difficulty should be en­
countered with their construction.

Rece ive r Tun e Up
With no power on. grid dip L2 to 7.200 kc,

L4 to 7.200 kc, Ls to 5.660 kc and dip Lr. to
. 28.300 kc. Turn the power switch on and let

the tubes warm up. Apply the plate power
and. with the KWM-I in the receive position
on 21.J00 kc, a slight amount of noise (or a
signal possibly) will be heard.

Using a v.t.v.m.• check V3A to be sure it's
oscillating. Adjust Ls for stable operation by
turning the plate power on and off a few times.
Move the '0' .1.'0' m. to pin 2 of V'! . the 6U8 mixer.
and adjust Lr. for maximum bias voltage.

Adjust the 100 mmf capacitors across L2
and L~ and the two 3-30 mmf coupling capac­

[Com;nlled on page 118]
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AU MARINE FREQ AT.243, DC·34 Holderl . Tot. .005··;$ 2 50
POLICE, C.A.P., CD, MARS . Tol. .01%_ $2:00

CITIZENS BAND- l1 METERS- .ODS"'. Tol.
26.965 to 27.225 MC, 3rd O.,er. Herm. $_1 or fT· 243 $2.95
13.4825 to 13.6125 MC, 2nd Harm.Herm. Seal or FT·243 $2.9 5
674 1.25 to 6806.25 Kc, 4th Harm. fT·243 onl.,. _:$2 .S0

SPECIAL!
STOCK CRYSTALS

FT·2.' Holderl 5700 KC to 8700
KC in steps of 25 KC' s

fT·243-2 Mete rs (Steps of 1 KCI S1.4 '
fT-243 -6 Meto,. (S' ops of 1 KC) ....••.......•........................ $1.49
FT.243-From 3000·4000 Sl .49
FT-243-From 1005·2999 (Steps of 5 KC) _52 .50
FT-2.' 558 Low Freq . Xtols 370 to 540 KC

(Steps of I .B52 on ~ 1.388) $ .69
FT·241 558_ Mate"--e~ . PaIr! .....•.................., .:. .:...,., $2.3 9

Indude Sc per crystal for postage (U. 5. Only) Calif . odd
4% To• . No C.O .D .'s . Prices subject to change. Ind . 2nd
choice; subst itut ion may be necenory . MIN. ORDER 52.50

" The House of Cryst.. ls"

U. S. CRYSTALS, Inc.
1342 S. h Br... Ave . lOI Angelel 19, C..lif.

For fu rthe r in f" r m a t ion , check n u mbe r :1 -1 . un pag e 126

CUTHOLES 0
o

C)

GREENLEE CHASSIS PUNCHES
M ake accu ra te, finis hed holes in 1Ih minut es
o r less in metal . ha rd rubber and plast ics . :--:0
tedious sawing o r filing - a few tu rns of the
wrench d oes the job. All sta nda rd s izes .. .
round. sq ua re. key , or " D " shapes fo r sockets .
switches. meters . e tc. At you r elect ron ic pa rts
dealer. Literature o n req uest.

GREENLEE TOOL CO. IfREli/iLEE
2028 ColumbIa A ve . • Rockford , I lli n o i s -

For- fu r ther in formation. check n umber 35. on flaKe 126

118 • CQ • August, 1962

fo und that nearly 4.000 QSOs were ente red
in the log represent ing all Continents and abo ut
70 Countries.

Seve ral fi rsts were made during our stay on
the' Island; The principal one being a birthday
celebration fo r our club president Goyo. We
gave him a nice party one night and it was the
first ce lebratio n of this kind on the Island. The
second one was the first phone patch on the
Island. Field telephones were installed between
th three camps and one morning at about 8 :00.
the a.m. camp rang the bell and told us th ai
Susan. YV5AFF. Goyo's wife. was calling him
on a.m . T he phone patch was made by putt ing
the mike over the teleph one and vice versa and
the fi rst telephone call from the Island was
made!

One fi nal word about the rigs and antennas .
The c.w. camp used a Johnson Valiant and
Ranger. T he antenna was a long wire and re­
ceivers were a Drake 28 and Hammarlund
HQ ·170 . The s.s.b. camp used a KWM-2 with
an au xiliary p.t.o . and a B&W 5100B with 51-SR
sideband adapter and a Collins 75A-4 was also
used . The antennas consisted of a TA-33 and
TA-2.

The a.m . gang used a H y-Gain vertical and
several dipoles with a complete Harvey-Well s
rig. including transmitter. receiver and Z-match .
A Heath Apache and Hammarlund HQ-1 70
were also used at the a.m. sta tion. All th ree
camps used Onan power generators. An effort
was made to use all bands from 80 to 6 bu t
conditions were extremely poor on bot h 10
and 6 meters during our stay on the Island.

Heavy seas made transfer to the Destroyer
difficult and many of our rigs were given a
severe dousing of salt water. About three hours
later. eve rything was safely aboard the A ragua.

We were a sad looking buch upon our return
to Laguaira: dirty. unshaven. covered with
bird droppings. salt. mud and peeling skin but
we were all very happy. All of us. the gang
from YVf)AA. would like to thank the Ven­
ezuelan N avy for its cooperation and. of course.
a ll the sta tions contac ted fo r their help in
making the Aves Island DXpedition a success .
We hope we will meet you all agai n from this
same rare spot sometime soon. •

KWM-l Adapter [/w", paRe 34J

ito rs in the oscillator section for optimum per­
form ance. This can be judged by either noise or
a signal. Forty should now be as hot as a
firecracker.

Transmitter Tune Up
With K 1 energized, check the stat ic plate cur­

rent o f the 6146. With 50 volts of bias it should
range from 25 to 30 rna. De-energize K 1 and
tune up the KWM-l in normal fashion. rais­
ing the mike gain for some carrier insert ion
to the Heterodyner. Using a v.t.v.m. and an
r .f. probe. check at the swamping network for



Terry (W9DIA) Says .••

W, h'" th'•• Ih... unU, th ....I rU" ' d Inl, •• • w. tuaranl• •
)'Our ..Ibl.eti• • I~• .,. • • n,y back ! T ,,", IMw" , u llltll., ,,",
wid . low , Ippl• • ulpuh •• • n. nCfll f., ulnl ftllerlnt . SIIo,I.
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with an
ADCOM

DC Pawer
Supply!"

ADCOM SOO
I re,l lHlwlrhou..

S P ECIF ICATI ONS
Inllul _ 12·14V . DC
Ou1 pul ' .lOV.DC
lal !!V.DC 200MA
j .. plf1 ) 9(h' . DC
Slmult,neGu, u'llin.
ICAS 1000d. Zen. '
a r CCS 8SB rel ',I"'''d.
, 2W V.DC Adlu\I,bl.
400hi A ,).9fJV
~V.OC .,.
Sire 4YI· • r , 9"
W. lthl

AIlP,..,lIul.l)' II Ib' .
$150 Ham ..t

$5 DOWN
$5. :Z2 ell monttro ( ttl,_

y..an)

on ly $6 a mon t h
Itwo years)

$125

$5 DOWN

ACCESSORIES
Make up your own coble or
we'll supply genuine Collins
coble 440 E-1 for $17.00
Complete Collins mobile
mount 3510· 2 ... $120.00
(S5 down) S5.75 a month (2
yea rs)

Amateur Electronic Supply
Milwaukee : 1.12 W. lisbon A.-e.
Chicago : "flO Milwaukee An .

ADCOM 250
SPEC IFI CAT IO NS

Input 12.14V , DC
Out pul II I 213V. OC
13V.DC 200 ttll A
Inllutl !lIlY. UC
I I ," u l l.1l nt~U1 n'tafiu.
IC AS l ,ner
loatt l ru " la l, d
800V. DC A" I" '~1I1l 1 1
/~MA Q.~V .

alII .. " '!t'" • 7· I ...
W. ltht .......,

Appru lmlll. l)' 1~/1 Ibs. --....--.~~!S~.
H. m..,

r------------------
I

Amate-.r EI..ctronlc SlIpply H A N DY I
Melli! O,d.., D..pt. C·Il ORDER I

I 3132 W . U,bon , Mllwall' ''. I , Wise . C OU PO N I
I I c1... s ._ .._..._._.__... SIlII •• -.--.--.------- I
I .- -.-.----- -...- ...--.....-.----.-..-..----..- I
I PREPAID . I will . ,y b,l,nee ill : I
I 0 I Vea, 0 2 Yean 0 3 Yea" I
I •••• _.... .._.. ..__...._....__ __._. .._.._.-............. I
I A dd_ ....•.__ _.__......•. _......•...._ _ __...............•...... II Clly _.•.._..__ _ M . _ . M __•••• ,Z. II. __ ,5 111 _. I
I 0 S.1Id I. IH I R_ ..dltI ad Elul.""..1 BII II. tl lI I
\."(;";' fu,W.;:"""in("mat i,,~{"~k;;;;""m""(;'r:r6~np;jl;I~

"KWM·2 OWNERS
-GO MOBILE AT
FAR LESS COST-

the presence o f r.f. Keep the level low so ~IS

not to overdrive l'4. Adjust the pi network in
the plate of V .. for maximum output on 7.210
kc. U~ a grid dipper, in the wavemeter func­
rion, tuned to 7,210 kc and coupled to L7, as
an indicator. It would also he best. at th is time,
to adjust the 3-30 mmf trimmer between V3R
and V .. for maximum output as shown on the
g.d.o .

Next , tune the driver stage. 1'6. and keep an
eye on the plate meter. Don't let the 6 146 run
wild . T une the driver fo r maximum output as
indicated by the g.d .o. coupled to Ls·

Dip the final plate and lo ad out to 1SO
rna with the plate dipped as rne last ad justment.
Set the K\VM · l for sideband operation. The
6 146 plate current should drop back to 25 or
30 rna. Adjust the K\VM-I mic gain to where
voice peaks kick the adapter meter up
to about 75 rna. Don't get ambitious at this
point and start a fl at-topping operation. This
adapte r is the same as any other s.s.b. rig and
will put out a bad signal if driven too hard.
So. for Pete's sake. keep that "it hi Collins"
quality that you have there. You will note that
your ALe will just barely flicker when the
correct amount of drive is bei ng used. Take a
look at the voltage regu lator. Vs. and be sure
it stays ignited when switching from receive
to transmi t.

Conclusion
You have probably concl uded by now that I

am not a literary genius. but ' do hope all who
demanded th at this ar ticle be wri tten have
enough to ge t sta rted o n a real worth while
projec t. You have heard the signal o n the air
and know th at it sounds like a mil1ion bucks.
I used the Heterodyner barefoot fo r a while.
but am now driving a 700 watt grounded grid
linear and am having a ball on a mighty fine
band . See you on 40. Maybe we should try
for 80 . . . ? ? ? ? •

One Tube, 30 Watts lira", page 27]
on the fundamental frequency. If you have
trouble gelling the circuit oscillating, try several
crystals as you may have a bad or sluggish
crystal.

When the 50 ohm antenna is connected in
place of the lamp bulb. the tuning will have to
be touched up as there is a change in imped­
ance. A good way to tune is by watching a
field strength meter and note the maximum
output.

Now that the transmitter is finished you may
feel as I did; I wished I had built it last year
for this years vacation. I kept putting it off
until vacat ion time was here and then it was
too late to haul it a long. My ad vice to all port­
able rig luggers is to size up next year's vaca­
tion trip and plan now. Build it before you need
it , You'H find . when you go on a trip. it will
be handy to have in case you have to radio
home for more money. •

,

r

•
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•
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