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The

Audio

Booster
•

H ow would you like to have 100 percent
modulation a t all times, instead of just

on peaks?
Here's a gadget that hangs between your

mike plug' and the transmitter input that can
do just that for you' . It's based on an unusual
telephone-repeater circuit developed for use
on a 26-mile intercom line. Addition of a gain
controlling channel produced The Audio
Booster.

The original circuit was unique in that it
amplified s igna ls passing in eit her direction
over the line, a nd had only one set of terminals
which doubled a s in put and out put . This fea
ture has been retained, in case your rig puts
an audio s ig nal back into t he microphone.

The quickest way to analyze circuit opera
tion is to take a look at the block diagram,
Fig. 1, and the input-bridge sim pli fi ed sche
matic, Fig. 2, while reading the following para.
graphs.

' You don' t t-eaIly wan t to a d just it t hat way. thouah.
It would wi pe out all a m p li tude variation. leaving on ly
t he freque ncy components to carry your voice, a nd t he
result is completel y un tntelfigtble !

~ -[>
V ,L _ __ ___ _ - _ _ _ _ _ _ _ ...J

I:J

Fig. I. Bl ock d iagram of the Audio Booster a nd
its He-In to your audio system. Operation is

el plained in the ted.
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Looking a t Fig'. 1, you'H see that a signa"
coming from the microphone passes througl
the input-bridge to the input sides of both am
plifiers. Am plifier No. 1 boosts the sig-nal some
40 db, then rectifies it to produce a posit.ive
control voltage. This cont rol voltage is appliec
to Amplifier No.2 to adjust its gain . W it h f

strong sig na l, represent ing an a udio peak, t he
gain of Am pli fi er No.2 can be reduced to zero
With a weak signa l, however, Amplifier No
2 can produce some 50 db gain.

The amplified output from No. 2 is returnee
to the in put-bridge ci rcuit, from which it goes
on to t he t ransmitter. You can see that a
strong signa l, or peak, will not be affected b)
the presence of the Booster. Weaker signa ls,
or "valleys", though, will receive some 40 d1:
of boost. Since the dynami c range of your
microphone 's output is probably only about 20
to 25 db, this means that you have the ability
to turn speech "inside out" amplitude-wise, it
you like. By adjustment of the limiting thresh.
old control in the AGe line, however, you
can keep the sig-na l right side up while re
ducing the dynamic range to only 3 01" 4 db if
you like.

Fig. 2. ln put-brldqe circuit, simplifi ed sch e
matic d iagram. If all resistance are eq ual, the

bridge is balanced.
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PARTS LI ST

To nsb , mers;
11 - Trons;stor input t r.:l ns fo rme r, p rimary im

pedance .2 me g . seconda ry impe d a nce 1 K
(Sta nco r TA-47 with primol y and secondary
( co nections re versed, or eq ui va le nt)

12-

T3-

Trons:sto r inters ta ge tronsfarm er. pr;mtlry im _
pedance 10 K. second a ry imped once .16 meg
(Sta nco r TA.32 0 1 e q uiva le nt)
Tran sis tor interstage t ransformer, p rima ry im~

pe dance 10 K, seconda ry impeda nce 200 ohm ,
(Sta ncol TA-34 or e q uiva le nt)

The input-bridge circuit is the feature bor
rowed f rom the airfield int e rcom design. Fig.
2 will probably look fam iliar to you as a
Wheats tone bridge. The bridge, when balanced ,
produces infi ni te isolation between te r mina ls
1 a nd 3 a nd terminals 2 a nd 4, and vice versa.
However, jf a signal is coupled across arm A
on ly, it will show up at both sets of terminals.
Conversely, a s ignal fed in at either pair of
terminals will show up in arm A.

T herefore, arm A ca n be connected acr oss
a n a udio line, a nd a ny sign a l appea r ing on t he
line will sho w up a t a ll four te rminals of t he
bridg-e . Let's hook 1 a nd 3 up to the input of
a n amplifier, and 2 and 4 to the output' . Now,
any signal coming in on the line will go to the
amplifier input. After it has been amplified,
it will come back in to t he opposite and isolated
br idge terminals, and be returned to t he line
f rom whence it came. St ill, input a nd out put of
t he a mplifier a re isolat ed and oscilla t ion will
not develop.

Theoretically, there's no limit to the ampli
fication you can obtain with one of these. I n
practice, about 40 db. is the limit, since that's

~Notice t hat Lot h input a nd output oC the amplifier
must be Isolated f rom ground. T hi s means that trans
Cormer coupling is a must when using this circuit.

approaching the limit of isolation in a practi
cal bridge circuit. If the line is non-reactive,
and if you provide a fine balance adjustment
( R 13 in F ig . 3) and take care in construction
to min imize str ay coupling, a few more deci
bels may be squeezed out.

The only thing to watch out for in construc
t ion of the Booster is stray coupling around
the br-idge. This may limit your usable gain
a nd consequently the compression ratio of the
gadget. Otherwise, construction is according
to usual transistor practices. An LMB No. 143
box chassis provides plenty of room f or com
ponents. Locking -t ype potentiometers are rec
ommended, but they're expensive. H. H. Smith
lock nuts for st a nda r d volume controls work
just as well.

To put the booster in operation, first hook it
a cross the input of an amplifier connected to a
speaker. RI, the floor level control, should be
a t mi nimum setting- a nd the A Ge li ne should
be temporarily grounded to remove all control
voltage from the boosting amplifier (connect
a jumper from the base end of R12 to the re
turn line).

Slowly advance RI toward maximum. At
~OIlW point, u nless yo u're lucky a nd ha ve }It'I' -

(Continu ed on page 46J
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R. E. Ba ird , W7CSD
O reg o n Te chnical ln sfitute

Frequency

Modulation

T H E production of a new and st r a nge kind
of variable capacitor recent ly ca me to the

attention of the writer. This capacitor takes the
form of a semiconductor, is about the size of
a ger ma nium diode, and is a vailable in s izes
f rom 7 to 100 mmfd. The str ange t hing abou t
this little gadget is that the capacity is a
function of a de bias voltage impressed across
it. The manufacturer, P acific Semiconductors
Inc., Culver City, Califor n ia , u se a s t a nda rd
voltage of four volt s a s t he 100% capacity
rating point. It may be seen from the cu rve
in F ig . 1 that a t ze ro volt a ge t he capacity is
about 250tfr a nd a t 100 volts t he capacity ha s
dropped to 20% of t he -1 volt value. Cauti011 :
A reverse polarity voltage should never be
used and any super im posed a c peak must not
go on the other side of zero.

As soon a s you get the full import of the
a bove you begin to get idea s. The "Varicap,"
for such is its tra de name, has many possibili
ties. The firs t one the writ er thoug-ht of wa s
an F :M modulator.

The Modulator

It is fa irly obviou s that t he Varicap a s part
of the frequency determining circuit in a sell
exci ted oscillat or would vary the frequency ir
a ccord with its bias voltage. It was decided tl
use t he Varicap in con j unction with a Mei ss
ner Signal Shifter to achieve FM. A close
check with an oscilloscope revealed that thr
peak voltag-e across t he frequency determining
grid tank of the oscillator might run a s big!
a s 20 volts . S ince a bias voltage in excess 01
20 volts is not in t he portion of the cur ve mos1
usable f or this purpose, it was decided t hat
a 5 mmfd ceramic would be put in ser ies 'witt
the 50 (approx) mmfd Varicap a cross the
t a nk a s shown in Fhr. 2. T his gives a voltage
d ivis ion leaving less t han 2 volt s r f across the
Varicap which ca n be biased with 3 or 4 volts
de.

The modula tor was const r ucted a s show n ir
t he illustrations and connected across the g r it
tuning condenser in the Signal Shifter witt

:JI

Cou r t esy of Pacific S emi. ,
.... Fig . I conductors , Inc., 10451 Fig. 2 ...

We:;t JetTersun Bouleva rd, Cu lver C ity , Cst t rornta

CAPAClTAfl;C E lei

'00
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audio input jack in the side of the cabinet.
Tests indicated rather high quality speech ,
even using s lope detection. In the shifter
shown the oscillator frequency is 10.5 me and
out put is on 21 me. This in turn feeds a 400
watt power a m plifie r .

Side bands

For amateur use NFl\I has been defined a s
F:\l which takes up the sa me band width a s
conventional Al\L The Varicap offers an un
u sual possibility in that the size of one side
band may be greatly reduced. If the Varicap
is biased at t he knee of the curve, approxi
mately four volts, a r eduction of 2 volts will
raise the capacity 50 % while an i ncr ea se of
2 volts will decrease the capacity only about
10% . \Vith an a e s ign a l it will be seen that
t he lower side band wiII be much wider than
the upper side band; in fact, the upper side
band almost disappears. You might sa y we
have sing le s ide band FM, with ca r rie r . If the
bias is reduced to less than 3 volts, s ide bands
approach the sa me size.

Quantitative Tests

The writer had never used Fl\I in ham radio
before, so it seemed that some tests a s to its

effecti veness were in order .
U sing a dummy antenna and tone modula

tion the transmitter was adjusted for 100%
AM. An HQ-160 located about 100 yards dis
tant was then adjusted so t hat t he a udio out 
put indicated by a VTVM was 1 volt, when
tuned for maximum sig na l. W ithout changing
a ny volume control on the HQ-160, the AM
was removed , a nd Fl\I substi tu ted. Tuned for
maximum slope detection the audio measured
.9 volts. The side band was obser ved to be 3
kc wide. This is cer ta inly a pretty good argu
ment fo r Fl\1. F or t he C\V ma n wanting to go
on phone the economy would be hard to beat.

It just so happened that the power ampli
fier used was a pair of su ppressor grid modu
lated 4E 27A t u bes. As such , in order to get

100% AM it is necessary to run at a hi gh
negative voltage on t he su ppr essors and very
inefficient ca rr ier condit ions. A second test
was run with the su ppr essor grid s grounded .
This of cou rse doubled the input and the
effic iency g iving about four t imes a s much car
rier power (with the tubes running cooler).
The measured audio voltage a t the output of
the HQ-160 was exactly 2 volts. So it would
seem that t he FM has an efficiency modulated
AM sys tem beat by a ratio of 2 to 1. This as
sumes, of course, that the power supply can
deliver the ext ra power. If such is the ca se
the a mplifier will p ut out twice as much talk
power on FM as it will on efficiency modulated
AM .

On the Air Tests
On the air tests have le ft nothing- but sa tis

faction. Report s continually are received " I
wouldn't have known it was FM if you hadn' t
told me." Compa r ison of AM and FlU sa me
carrier level ha ve been j u st about a dead heat
and with the power upped, a s indicated above,
the FM is way ahead.

One very peculiar r eport which has left the
w riter puzzled is tha t many hams who have
r eceived other Fl\I s ig-na ls say that Fl\I by this
method is much cleaner and eas ier to copy.

You would think tha t FM is FM no matter
how you get it, but such seems not to be the
case. P ossibly the curve presented by the rate
of change of capacity better complements the
selectivity curve of most receivers than does
r eactance tube modulation or some other
method. Discrimina tor detection has been re
ported a s excellent .

The Varicap ma kes a firs t class Fl\I m odula
to r embodying sim plicity itself. The reader
might be in terested to know that a high im
pedance mike driving' a s ing le transistor will
operate the Vm-icap modulator. A kilowa tt
t r a nsmitter with one t rans istor as t he only
s tag e of audio is a litt le unu sual to sa y the
least. We will perhaps see many other uses
for the Varicap in the future. rum
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I N the past few years, s ince t he V HF opera-
tions took deep roots, many manufacturers,

together with some of the braver amateurs
embarked on a rather new idea of building and
marketing converters for most frequencies in
t he a mateur spect r um. Each one claimed bet
ter performance, more gadget s and a lower
price. Some of the manufacturers incorporated
expensive tubes, others used common tubes
with tricky dolled up circuits claiming- r idicu
loualy low noi se figure that could only be
a chieved by parametric amplifiers or tunnel
dicdes.

The consensus of opin ion among many
bret hen is that t he more tubes and gadgets
t hat are spla ttered in the circuit , the better
the performance. N othing is farther from the
truth in t he majority of cases. Of course there
are circuits with desirable gadgets that can
be found in many good converters whose specs

Bantam

Converters

J ohn W onsowlcz. W9 DUT
4227 N. Oriole Aven ue
Norridge 34. Illi nois

ca n be checked and found as advertised. Bu t
there are many on the market that do not
meet the advertised cla ims a lthough they pos
sess t he sa me number of components or per
ha ps even more gadgets. Now, how is one
to know without first buying and suffer ing
with the unit until somet hing better, or a t
least different, comes along for another bi tter
exper ience? That type of oper a tion is not too
bad for t hose that can easily afford it, but how
about the ham with a limited budget and a
burning des ire to own somet h ing good the fi rst
time?

T h is article was written especially for those
who wa nt the mos t for t he ir dollar and per
sonal sa tis faction in const r uct ing a fine uni t
ca pa ble of maximum performance with t he
minimum of components. The s im ple bantam
converters herewit h described, we spa rked
about two years ago while exploring t he pos-

I? • 71: A"AATJ:I I D DAniA

,

s ib ili ties of uaing a common drug-store variety
of tubes to do a man size job in the VHF
region. Making a page by page search in t he
tube manuals for data and cu rves on various
inexpensive tubes, the 6US offe red favorable
answers and wa s given the acid test by build
ing a 144 me converter around them. Several
circuit s and com ponents lay-outs were tried
and eva lua ted in the frequen cy range of 50
me to 220 me a nd working models built. Upon
complet ion of these models and optimizing of
their circuits, reduction of components and
miniaturization was undertaken for sim plicit y,
space saving' and reduction in cost. As you
will notice, t here are no super fl uous g immicks,
rf chokes or expensive feed-tbru ca pa ci tors
that are almost universally used in commer
cial gear. These items were completely ignored
by proper parts lay-out and point to point
wiring that is clean and s t r a ight forward.

Lay-out

The mechanical lay-out of all converters ex
cept t he 220 me are identical , and a typical
chass is lay-out will serve them all. Coil fo rms
are %" O.D. C.T.C. s lug tuned and all bias re
s ist ors a nd isolation resistors are typical.
However, the by-pass capacitors and coupling
capacitors are chosen for optimum perform
ance at the oper a t ing f requencies and these
are indicated in the parts list.

I n laying out the m ini-box chassi s care must
be exercised not to deviate from dimensions
given for they are important in so far a s
proper coupling between coils and good shield 
ing between input and output ci r cuits is co n
ce r ned. The mini-box chass is is a Bud prod 
uct, No. CU-3016 ( 4"A x2 "A x 1 %) natural
fini sh aluminum. The shield , a s seen in t he
photo, is 1/32" brass plate sha ped a nd cu t



ut fo r the tube socket a nd mounted as shown
n t he drawing. It is held in pl ace by t wo
-56 screws a nd soldered to t he center of t he
ube socket. T his also serves as a 100v re
istance ground pla te to which all components
eturning to grou nd are soldered.

The mechanica l difference in the 220 mc
onver ter is the addition of a no ther 3 / 16"
loll' for an extr a coi l a nd slight juggling
f other parts to fi t the same t ype of chassis.
'his can be seen in the f u ll s ize drawings.

Circuits

In describing the circuits let s start with
he hi ghes t freque ncy converter first , t he 220
rIC u nit. In this converter, as in all others,
he first tube, a GUS, performs two functions.

L.. _

0
E-4-40 TAP.
F-*30 DRIL12
G-2-56 TAP

T he triode section is used as a low noise
grounded grid a m plifi er and the pentode sec
tion is used as a mixer. T he signal is fed
through the variable capacitor Cl to a tap on
t he cathode coil Ll which is slug tuned , a nd
t he amplified signal a t the plate of L2 is in
d uct ively coupled by the close proximity of
t he coils to t he g ri d of t he mixer. The g r id
is coupled to the coi l by l a mmf ca pacitor and
a test point sepa r ated by two 470K r esistors
is pr-ovided for measuring oscill ator inj ection,
a s will be expla ined in " testing". The plate of
t he mixe r is t u ned to l a mc the if frequency
a nd t he output is link coupled fo r low im
pedance out put to the receiver . Incidenta lly,
t his 13 mc if coil is %" od C.T .C., t he same
size form as in all other converters.

The second 6US is a generator that provides
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three functions in one envelope ; oscillator,
tr-ipler and doubler . The grid of the pentode
sect ion and its screen is used a s a t h ird over
tone crystal osci llator. The scr een is tuned to
s lig htly higher t han the crystal frequency of
:34 .5 me. T he signa l appearing at t he screen
ha s a ha r monic content st rong enough so that
t he plate circui t can pick off t he third ha r
mo nics and is tuned t o 103.5 me. This out put
is t hen capaci t ively coupled to the grid of the
triode sect ion a nd t he plate of t h is t r iode is
tuned to t he second harmonic making i t reso
nan t a t 207 me. This signa l, beating wi th t he
incoming signa l of 220 me pr oduces an if fre
quency of 13 me. Since the receiver tunes from
13 to 18 me a coverage of 220 to 225 me is
achieved.

The 108, 144, a nd 152 me conver ters use
%" ad coil form s in a ll circuits and the fir st
(iU 8 performs t he sa me function a s in the
220 me unit. However . the secon d 6U8 differs
in t ha t it is used a s a n oscillator in t he triode
sect ion a nd a tt-ipler in t he pentode sect ion,
a s shown in t he schema t ic.

The 50 me and lower f requency converters
differ from the above by isola t ion of the crys
t al oscilla to r only. The triode sect ion is used
a s t he s t r a igh t through crystal oscilla tor
oper ati ng on t he cr ysta l fundamental fre
quency, and t he pentode section is tuned to
t he oscillator f requency and cont rolled by ad
j usti ng t he core in the output coil L5 fo r
proper inj ection voltage to t he mixer, by sligh t 
ly detuning it. F or best sig na l-to-noise ratio
and best sensit iv it y of all these converters it

was found that injection voltage of .6 to .8
volts at t he t est point measured with a Simp
son Model 260 Volt-Ohmmeter was optimum.
H igher or lowe r inj ection brought higher noise
or lower sensitivity.

Although the author has built converters
below 50 me, t he coil data is not g iven since
most commercial receivers tune up to 30 me.
However , those interested in constr uct ing con
verters below this range should use a grid
dipper fo r resonating the coils and pick out
the s ize and t ype of coils a s a sta rte r from
t he coil cha rt given under the heading of Res.
F'req.

Construction

The construction of these converters is quite
sim ple and components are inexpensive. How
ever, proper sequence of parts placement is
important for ease of a ssembly. Bear in mind
that a ll components except the coils a re placed
a nd soldered in t hei r respective positions; then
ma ke up t he coils for t he desired band, secur e
them to the chassis a nd solder in the necessary
parts to the coils .

Step one. After the chassis has been layed
out and drilled, fasten in the two sockets or ient
ing them a s shown. Next fa sten in the bra ss
shield solder ing it t o the center lug and pins
5 and 9 of the rf socket .

Step two. Fasten the antenna, if ou t pu t and
power connectors into place a s sho wn in t he
photo and make the necessary connections to
them.

•• --



Step th ree. Solder in the resi stors and capa
itors.

S tep f ou r. Secure and solder in t he coils .
'his sequence proved to be bes t for t he many
onver-tet-s t ha t have been buil t and eliminated
he scor ching of components w it h the solder ing
ron or leaving col d solder j oint s in hard to
:et at places.

Tuning

Tuning of all conver ters is rather t ypica l ;
.nly s ligh t deviations may be necessary on
orne frequencies, and these w ill be a pparent
o t he builder .

Let's st a rt t uning the mos t popular one, the
A4 me converter. If a grid dipper is handy,
.he en t ir e unit can be closely t u ned and t hen
reaked on t he a ir . H owever, to optimize t he
rerforma nce, a noise genera tor should be
tsed. A ssuming tha t neither is on hand let's
rt ar -t by set ting the cores in all coils about half
vay: next, inser t t he negative lead of your
{olt-Ohmmeter into t he test j ack and the posi
.ive lead to chassis . Set the Volt-meter to its
owest de range. Connect the an tenna to the
nput a nd if outpu t t o your r eceiver tuned to
l4 mc. Apply power to t he converte r ; 150 volts

B+ and notice if your r eceiver S-meter kicks
up with additional noise. If not , the oscillator
is not working and t he osc. core should be ad
j usted to s ligh tly higher frequ ency. \Vhile ad
j us t ing this core obser ve the S-meter for a
slig'ht swing or listen to yo ur spea ker for an
increase in noise, then leave t he core set a t
t h is posit ion. If the oscilla tor kicks out a
good signal t he voltmeter at the test point will
also ind icat e a sli ght r eadi ng. Now, obse rving
t he voltmete r, t u ne t he trlple r coil L5 for the
highes t r eading. Next, tune in a s ig na l on
your receiver and peak the r est of the coi ls
for t he loudest s ig na l. After all coils are
t uned , r eturn to t he tripler co il L5 a nd adjust
the inj ec t ion voltage fo r .6 to .8 volts. At
th is point the s igna l a ppea rs cleanest. During
this adjustment it may be necessary to s ligh t 
ly touch up on t he mixer g r id coil L3. After this
is done a nd t he signa l is t uned in, t r y playing
with the cathode coil Lj and the ser ies an
t enna capacitor C1, juggling them for t he best
s ignal-to-noise r atio.

In t he 220 mc co nverter t he t r ip ler coil L7
should be peaked fo r the highest indication on
t he meter and left alone. T hen j uggle for in
jection voltage between the doubler coil L5,

(Continued on page 46)
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NOTE -" TUNE THE PENTOO£, SECTION
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The Risky

Hobby

of Hamming
SOME fol ks th ink that h ams are the world's

worst athletes, but t he truth is that ama
teur radio has put the daring young- man on
the flying trapeze in second place, The cause
for t he confusion may be that magazines usu
ally picture a ham r eclining in a plush swivel
cha ir sur veying a table full of gear, not giv
ing the sligh test hint that there is more to the
game than meets the eye. How is the casual
reader to know t ha t the limp-looking guy in
the photograph spent half the day wrapped
around the weaving top of a IOO-foot tower
juggling a handful of 00015 and a fifteen
pound rotator in a gale wind? As a general
rule, it's safe to say that for every set of call
letters heard on the bands, somebody hu ffed
and puffed to t ie a long wire or install a beam
a ntenna.

" My XYL worries about extra pounds,"
says one limber fellow, "but all I have to do
to stay t rim is run up and down my tower
a couple t imes a day."

Hams can st ill buy life insurance, but there
are certainly lots less hazardous hobbies. The
wildest game of tiddly-winks r esults in nothing
worse than a sore tiddling finger, but anybody

~!----Worr i e d about a few extra pounds1
K9A MD advocates tower-cli mbing for loss of
weig ht .

Part I of a 3-part Story:

W9EH H, Mike Hrtnde k. of G a ry, Ind iana, is I
"u p a tree." With a bea m ante nna, lead -in , end
tools, he 's wonde ring " W ha t 'll I do nowT ' ...



O n to p of the tower, Did Pattie , W9VWJ, ....
isn' t qu it e sure what he' ll do whe n the 20 meter
beam reach es his hei ght , but he'l l give it a ll
he's got. This is just one exam ple of the "g reat
sport" of amate ur radio.

W9 EZA, Dan Hoover, of H il lsboro, Ill inois, is
a t ypical ham da re-devil. Repairi ng the lead-in
wire of his a nte nna 40 feet up is nothing, but
he wouldn't th ink of doing a dangerous job

... like fix ing the leaky roof.

/

I

,

/ /
-)

r--_

C arole F. Hoover K9AM D
401 Ea st Wood Street
Hill sboro, Ill inois

who takes an unchartered flight from a slop
ing roof or slippery pole may end up in
enough plaster casts for an a r my to autograph.

Moat neighbors beat it to the nearest win
dow when "that electronic n ut next door"
sta rts sca ling his roof or tower . The a ntics
they see for f ree in his back yar d beat t elevi
sion by a mile. A paid human fl y won 't t ote
thirty pounds of wobbling metal elements
through t ree limbs and power lines without a
safety net below but a ha m will, and gladly.
Of course, the same fellow would shudder if
offered a "risky" job like painting the house,
a nd his wife has long since given up the
perilous thought of getting him to fix the leaky
roof.

Compared to a red -hot signal report f rom
F or mosa or Nepal, the danger of a compou nd
fracture is nothing, so without batting an
eye, amateur r ad io opera tors scramble over
r ooftops, sca le t owers, and shinny up t ree
t r unks to get their an tennas in t he best pos
sible places. Answering the call of the wild
blue yonder, they can be spotted almost any
where, anytime. In fact, if you see some sky
high object that isn' t a bird, plane, or an out
of-orbit astronaunt, it's probably a ham. ml1l

Par t 2-so mething's ca ught! Jim, K9 RUH,
anothe r Gary Ham , goes up to see if he can
help get his budd y untang led. IWho says hams
don 't get exercise 7J-,--

•

Par t 3-Mike is making progress now, but he
has to leave the bean behind. When he gets to
the top of the pole, he'll worry about th e en
t enne . (This story has a happ y end ing as Mike
has worked a lot of OX since thi s sunn y day in
Gary.)



H OW would you like to try someth ing old,
with a new twist? Here is an item t hat will

stir t he imagination of many a cw oper ator ,
who can't afford to sink a weeks wages into
one of t hose "new fa ngled" g adg ets ca lled an
Electr onic Key. The offspr ing of my junk box
is shown in the photograph; a tubeless, t r a n
aistor less E lectronic Key. How does it sound ?
I'll bet you can't distinguish it from one of
those high price j obs!

T he key has its own built-in power supply,
and forms the dot a nd dash cha r acters through
the use of high impedance r elays operating in
simple RC time constant circuits. The dots and
dashes are self-complet ing, and the spaces are
automatically formed between t he characters.

If the component values shown in the cir
cuit diagram arc used, the speed range of the
unit will be approximately 10 to 25 wpm. How
ever , after reading the circuit analysis (which
follows) it will become clear that a circuit of
this type can be modified to cover almost any
speed r ange simply by cha nging the com
ponent values of the RC t ime constant, cha r 
acte r forming circuits.

Circuit Analysis

Line power (115 v no cv ) is applied to ter
minals 1 & 2 on the terminal s t rip . The conven
tional lh wave rect ifier power supply su pplies
approximately 90 v dc, which drops to about
75 v de when the unit is keyed. Terminals 3,
4, and 5 on the terminal st r ip are wired to
the key. Ter minal 3 en ergizes t he DASH re
lay (Kl), terminal 4 is the common lead to
the key, which supplies B + power to terminals
3 or 5, depending upon the position of the key,
and terminal 5 energ izes the DOT relay (K3) .

The oper a t ion of both the dot and dash cir
cuits are sim ila r . In the dot circuit, however,
the actual speed of K3 is controlled by the po
tentiometer across the r elay coil. The capacitor
(C5) introduces a slight amount of delay help
in g to for m the weight of t he dots. Otherwise,
t he operation of the dot and dash circu its are
identical; thus , only the oper a tion of the dash
circuit will be di scussed in detail.

Tu b el e ss

El e ct ro ni c

Key
w hen terminal #4 is shor ted to terminal

#3 (the key being pushed to select a dash),
de power will be passed through a set of nor
mally closed contacts on relay K2 (the space
relay) directly to the coil of r elay KI (the
dash relay), energ izing relay Kt and charging
capacitor C3. when KI energizes, contacts on
Kl apply de power to the coil of K2, energizing
K2 and charging capacitor C4. Another set of
KI contacts close, keying the transmitter.
When K2 energizes, the de power is removed
from t erminal # 4 through action of another
set of now open K2 contacts (assuming that
the key is being held in the dash position) .
DC power is th us removed from Kl. However ,
Kl does not r elease Immed iately due to the
charge held by capacitor C3. When the charge

•

•
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on capacitor C3 has fallen below the hold-in
voltage of Kl (the time r equired depends upon
the setting of PI), Kl de-energizes, breaking
the transmitter circuit and removing de power
from the coil of relay K2. Relay K2 does not
release immediately, due to the charge on
capacitor C4 (the time interval depends upon
the set t ing of P2). The set of K2 contacts in
se ries with terminal # 4 thus prevents B+
power from reaching the coil of Kl until 04
has fallen below the hold-in voltage of coil K2.
When K2 does de-energize, Kl immediately fires



Devid l. Ce beniss W ITUW
165 Matthews Street
RFD #2, Bristol, Conn.

aga in, a nd the cycle is repeated, provided t he
key is held closed.

Relay K3 (the dot relay) operates in the
sa me manner as relay KI , in conjunction with
relay K2, except for the di fferences pointed out
earlier.

Normally open contacts on both Kl and K3
are wired in para llel across te rminals # 6 and
#8, t o wh ich the keyed circuit is con nected.

In some speed ranges. capacitor C5 does not
control the actual weight (or length ) of the
dot character. The weight (or length) of the
dot character is controlled by the shu nt ing ef
fect of P 3, changing the pull-in and drop-out
point of K3.

T he extra set of contacts on K2 (see te rmi
nal #4) a r e not necessa ry, but were wired in

pa rallel with t he other se t of K2 contacts be
cause they were a vai lable a nd were u sed to
help prolong relay li fe.

The power supply, as expla ined before, is a
conventional lh wave type. Although the cir
cuit diagram shows 2 filament transformers
back-to-buck, a sing le isola t ion transformer
m a y be used if one is a va ilable. If an isolation
t ra nsforme r is used, the pilot light should, of
course, be cha nged to operate on 115 v ac.

Four factors should be pointed out when
discussing the operation of this key. They are
li sted as f ollows:

1. Due to the mechanical and electrical
limi tations of the relays. complete
coverage of the " speed range" is not

(C ont inued on p"ge 56 )
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Rad io

Equ ipment

Next is t he connector on the rear of the
HBM-3 a nd HBM-4 receiver s. The RB M-a cov
ers 2 to 20 me. while t he RBM-4 covel's 20 to
2000 kc. Bot h are su per hets and require only
the addition of power supplies.

where to st a r t the j ob. This article will identi
fy t he power connectors of a few of the most
usable and most easily obtained pieces. It will
not show yo u how to completely convert a u nit,
but it will sa ve you many hour s of circuit
tracing by showing you where to apply volt
ages. Once you get the unit operating then
changes can be made to adapt it t o your use.

The first connector to be shown is that of
a BC-603, an Fl\1 receiver built like the prover
bial brick battleship, designed to operate 20
27.9 rue. Articles in September and October
1958 CQ tell you how to get this receiver up
to six meters AM, a formi dable achievement.
A pplying voltages to the power connector,
with no other changes, will get this receiver
operating in the ser vice it was designed for.
Make the power su pply connections t o a J ones
S-318CCT plug.

I
I

I
I

I
I

II
I

I
I

-

A R :>.I Y sur plus radio equipment--today, after
some twelve years of seeing ads a nd read

ing articles, even books, on it, we find is st ill
with us. This articl e is written mainly to assist
those w ho wish to exper iment w it h commer 
cially built equipment. It is a well-known f act
that making changes in amateur commercially
built gear will materially affect the resale
value of the piece (as the author has found
out the hard way) .

If you are the type of ham who thinks of
making changes in the construction or per
formance of a piece of commer cia l gear , t hen,
t h is a r ticle is for you . If yo u des ire t he sat is
f action of seeing a piece of equipment designed
for a s pecified service reva m ped into some
thing that you, a s a ha m, can make good use
of, then this article is for you. If you are a
newcomer and want to get on the air with a
minimum of cabbage outlay, then this article
is for you. If you have r ead complicated ar
t icles on converting su r plus gear a nd dec ided
t here was too much work involved, t hen t his
a r ticle is for you . If you have looked into a
unit a nd found a maze of cables and m ulti
contact unidenti fi ed connectors and t hought "I
can never figure this out" then t his article is
for you. If you are a .:\.fA R S member with un
converted gear, then this article is for you.

Now that everyone is digging out pieces of
gear bought years ago, or getting ready to
take off for t heir nea rest su r plus supplier, or
starting to r ea d more closely t he numerous
surplus ads, let us consider one thing . Most
hams who have never converted any gear ha ve
refra ined probably because they don't know
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Now comes t he BC-1306. This is a t r a ns
mitter and receiver housed in one unit covering
3800 to 6500 kc. phone and cw. It r equires an
exter nal de power supp ly and no modifications .
This unit has r ecent ly appeared on the ' 8 U I'

nlus market and the fo llowing- connector iden
t ifica t ion together with a suit a ble power sup
ply should be of interest to t hese who are
members of Army l\IAHS who have not tried
it yet. T he author u sed a connector f rom a

defunct B C-375 E , however, su it a ble connectors
can be obtained from F air Radio Sales, 132
South Main St., Lima, Ohio, and from Con
necto r Cor p. of America, 137 Hamilton St.,
New Haven, Conn. Also worth nothing- is the
fact that a 6/ 12/24 volt mobile sup ply. PE-237,
is available from the sa me Fair Rad io Sales
and also from Telernarine Commu nica t ions , 140
' Vest Broadway, N . Y. C.

(Cont inued on page 57)

A Suitable Power Supply for the BC 1306

6.3 V. D.C.
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Roy A. McCarthy, K6EAW
73 7 W. Maxzi m Ave.
Full e rton. C aliforn ia "The Capacity Meter is a compact yet versatile

test instrument."

Direct Reading

Capacity "M e te r

0 .. all the various methods of capacity meas
urement, the direct reading ca pacit y

meter has the greatest appeal from the stand
point of operating convenience a nd rapidity
of measurement. The capacity meter is of
course a great help to those who have dif
ficulty remembering the myriad of color codes,
a s well a s those of us who may have color
perception defic iencies. Equally useful is the
ability to measure t he capacity of a leng t h of
coax cable to determine if there is a break
close to the end where it is easily accessib le
for repair. Odd leng ths of antenna ca n also
be readily measured to enable ca lcula t ing the
amount of series inductance needed for reso
nance at lower than t he natural resonant fre
quency of the antenna. Many other odd jobs
ca n be quickly accomplished with t he aid of
a portable ca pacit y meter, such a s measuring
st r a y wiring- capacitance, locating breaks close
to the sur face in coils, breaks in line cords,
etc. An ohmmeter will t ell you a cord or cable
is open, but a capacity meter will tell you
where.

The instrument was transistorized to add
to the convenience of operation and eliminate
the need for power cords, or waiting- for it
to warm up and settle down. Along this sa me
line, the meter is large and easy to r ead ac
curately, and the sma ll case with a carrying

?? • 7'1 A ~J Ii. Tell D D It 1"\11"\

handle compares fa vora bly with most st a ndar d
multimeters.

Ranges

Four basic ranges were provided, calibrated
at full sca le by means of the built-in s t a nda r d
capacitors of 100 mmfd, 1000 mmfd, .01 mfd ,
and .1 mfd. By means of the built in st a nda rds
and the calibration con trol other ranges may
be used to increa se the ease of measurement.
F or example, a capacity which r ead j ust off
sca le on one range would be slightly above
1/ 10 sca le on the next range. Inst ead, by re
adjusting the calibration control, so the cali
brating capacitor read % of full sca le, an un
known capacitor j ust sfijrht ly la rge r can be
r eadily determined, u sing a menta l mult iplier
of two. Although the author's instrument has
an apparent r esidual capacity of about 0.8
mmfd, capacitora a s low as 1 mm fd ca n be
measured if this residual capacity is allowed
for and subtr acted from the indicated reading.

Accuracy

The accuracy, a s well a s the cost of the in
st r ument will depend mainly on the basic
meter selected and the four st a nda r d or se
lected capacitors. The transistor s are f a ir ly
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Use of a component board g reatly simplifies
wiring. with connections made to the underside
of the board.

Inside view of t he capacity meter shows the
compact construction made possible by use of
miniature components.

inexpensive rf or if type PNP units. The mer
cu ry battery shown in the photographs is not
really a necessity for any dry-cell type can be
used if it has enough voltage and can maintain
a steady full scale reading on a ll operating
ranges. The multivibrator u sed in the circuit
is quite stable, hardly changing frequency
over wide su pply voltage variations, and in
any case each range is normally calibrated by
t he built-in standa rds before use. T he a uthor
obtained 1.0 % of full sca le accuracy on the
three higher ranges, and 3 to 4% of full sca le
accuracy on the 100 mmfd range. This does
not mean that a very low capacity may be off
::3 or 4 mmfd , s ince zero is mechanically set

by the meter adjustment scr ew. T he error was
greatest near the center of the sca le.

Theory of Operation

The circuit operates by measuring the
amount of charge which the ca p ac itor under
test receives by the application of a squa r e
wave from the multivibrator. A pair of diodes
in a simple r ectifier circuit enable a microam
meter to be used a s the indicator. Since the
amount of charge on a ca pacitor , with a given
voltage applied, is directly proportional to the

[Continued on pag e 41)

Fig . I. By proper wiring the residua l capacity indication is easily reduced below I mmfd.
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T RAFFle through the medium of t he "phone
patch" is becoming increasingly popular

and is a nother ser vice a dded to t he already
long list of those provided by the radio ama
teur.

Dis r eg a r d ing the technical aspects of t he
"phone patch", th is type of t raffic is t r icky to
handle. T his is due to the human element i n
jected by the usually uninitiated person on the
other end of the telephone li ne. There a re sev
eral do's and don'ts that a re well worth your
attention if you ha ndle or intend to handle thi s
type of t raffic.

Before pla cing t he te lephone call, be sure
you have all of the necessary informat ion; t hat
is, t he addressee's name a nd com plet e phone
number, a s well a s the na me of the orig ina tor .
You should a lso check to see if there is any
toll charge involved. If t here is , be sure to get
t he approval of the originator before placing
a collect call.

ca use of amateur radio. \Vho knows, this per
son may be the one who's giving the "ham",
two doors down the block from him, multiple
fit s with his TVI complaints. Do n't miss the
chance. Explain briefly, but thoroug hly, what
is going to take pla ce. Be sure to mention t ha t,
a s a radio amateur, both you and the operator
of the originating st a t ion a re proud and happy
that your hobby permits you to perform this
service for him. Also, inform h im that there
is no charge or obliga tion on his part.

Determine whether or not he is familiar with
"phone patch" operation. If not, instruct him
as to the procedure you wish him to foll ow
and to spea k slowly a nd clea rly so that his
voice may be easily understood at the r eceiving
st a t ion.

After swit ching t he "patch" into the cir
cuits, it may be advisable to turn it back to
t he or ig ina t ing st a t ion. This is particularly
useful w hen the person is not used to "patch-

"Co tta' Phone Patch?"
Ken J o hnson W6NKE
21 835 Rodex Street
Canoga Park, California

(Cont inued on page 54)

Mr-A'I4NrKALLY /fRAB8,"'''
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ing". It shif ts the responsibil it y of st a r t ing
t he conversation to the originator who has had
plenty of time to think of what he wants to
sa y.

Carefully mon itor the conversa t ion from be
ginning to end . Remember that there are
definite regulation s as to t he type of traffic
that may be handled via amateur radio. Re
member also the type of la ng ua ge t ha t rna)'

1 =
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T he "phone patch" should not be switched
into your station's circuits whi le you are plac
ing the cal l. In some cases, your transmitter
will be on the ai l' and t he initia l remarks
made by the party you are ca lli ng may be
confusing or even disas t rous. F or example , the
following react ion of sur pr ise could happen .
Suppose you 've just informed the person on
t he other end of the line t hat his old service
buddy, J oe, is going to t alk to him through
your a ma teur radio sta t ion . " J oe ! l\ly old
buddy, J oe", t he voice on t he ot he r end of the
line says, "the h- you say ! I haven't hear d
from that dog-face for ten years . P ut him on
so 's I can heal' h is d- old ugly voice".

See wha t I mean? It may read funn y but
can't you j ust see yourself f rantically sna tch
ing at the switches?

This, too, is important while placing a col
lect ca ll. Most telephone opera to rs seem to be
fam iliar with a ma teur radio and phone patch
es. It has been my experience t ha t a ll of t hem
a re cooperative. However, occasionally it be
ce rnes necessary to ex pla in wha t you are try
ing to do and it's needless to put the ensuing
conversation on t he a ir . Also, her placement
of the call may create so me excitement and
confusio n on the part of t he addr essee until
he unders t a nds what is going on. There is the
possibili t y of unnecessary embarrassment if
your patch is in the ci rcuit during this time.

\Vhen yo u ha ve the addressee on t he line,
you have one of the most desirable sit ua tions
possible to do a li ttle publicity work for the

24 • 73 AMATEU R RADIO
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advertisers that you see in these pages. Make
this generosi ty worth t heir while .. . r ead the
ads carefu lly ... send for more informat ion
on their -prod ucts ... give them a boost . . .
maybe even drop them a card of appreciat ion.

And when you write to them be sure to tell
'em you saw it in 73.

Policies
Here are the basic policies which will

guide 73.

Pelley # 2: Amateur Radio, in its dual role as
a means of arousing t he interest

of youngsters and providing the basic training
for entry into the field of elect r on ics, one of
the largest and most promising fields we can
see a head, and as one of the most impor t a nt
means of communications between the peoples
of the world on a peop le-to-people basis inst ead
of through the press or government channels,
is probably the most important hobby in the
world today. we ca n keep it important by be
ing aware of what is going on in our hobby
a nd by being technically up to date. 73 Maga
zine is dedicated to bringing into focu s the
f rontiers of amateu r r adio. It will s t rive to
br oaden the techn ical interest of the amateurs
and to encourage them to higher technical at
tainments and abilities by means of tech nical
and construction articles wri tten by the best
ta lent available.

Coming Up

Naturall y we wa nted to put a lot of good ies
in t his fir st issue of 73. But we were carefu l not
to unbalance it at the expense of future issues.
H ere arc some of the art icles scheduled for the
November issue that may be of interest to
~'OU :

"VH F Receiver" This is a rat her complete basic
receiver t hat is designed to go wi th the B an
tu.m: Converters described in t h is issue. It gives
you everything you could ask. This is quite
an elaborate construction article, running to
five pages, but you'll ha ve a heck of a job
fi ghting off t he urge to build when you see it.

"Four Hand Crysta l Conver te rs" This is a
combinat ion p roduct r eport a nd construct ion
article which shows how to use t he I nte rn a
tional Crystal converters to good advantage.
In this package we find the 20-15-10-6 meter
converters a ll built into one band-switching
conver ter unit, complete with power supply.

Policy # 1 : We are not ma d at anybody.

"An F lU VF O Excit e r" A BC-459 is convert ed
in to an FM VFO for u se on 10, 6 a nd 2 meters,
us ing either nar row-band or wide-band Fl\I.
W it h more a nd more F lit! turning up in our ham
VHF bands it is nice to have an exciter around
t hat will generate a usable s igna l for either
Fl\[ or AM type VHF r eceivers.

"Notes On ~lob i le Power" H igher power f rom
t he car using a n a lter nator and a three-phase
power supply. Output is 520 volts at 500 rna.

"Stop That Xoise" In t his issue we have a
good technical a r ticle on modulation . In No
ve mber we go into detail on the subject of
noise li miters a nd give the cir cuits of a ll t he
popular types, complete with an interesting
discussion of the advantages a nd disadvan
tages of each .

"$5 Frequency ) Ieter" T wo transistors are used
in a new type of circuit which will p robably be
turning up in a commercia l unit very shortly.
T his will give you a direct reading of a ny
frequency in t he r anges of 300 cps, 1 kc, :3 kc,
10 kc , a nd 30 kc. If t h is a rtic le doesn't get you
to the work bench then you're an ou t and out
non-building type ham.

T her e wiII be about ten other articles. \Ve
don't want to give a way t he whole t hing right
here. It will be a good iss ue a nd worth well
over t he yea r ly subscr ipt ion price a ll by it sel f.

Policy # 3 : F ew t a lented writ er s h ave con-
t inued to buck t he present system

whereby they either receive nothing for their
efforts or else have to wa it from one to three
years for minimal pay. 73 has established t he
pol icy of paying for a ll accepted articles with
immedia te cash. This seems to be bringing new
li fe to the field for we are receiving top notch
ar ticles by some of t he best author s in the
hobby.

Polley # 4 : It is our intention, the SEC per-
mitting, to open t he ownership of

A ma teur Ra dio P ublishing , Inc., t o interested
amateurs so that the ownership of the maga
zine ca n be w idespread and t he m agazine will
be t r uly owned a nd run enti rely by licensed
h ams. 73 is being run under a very tight econ
omy until the break-even point of 15,000 circu
lation is r eached.

Policy # 5 : \Ve intend to encourage and pro-
mot e t he publica t ion of bulletins

to bri ng specia lized operating news of the
many facets of amateur radio: V HF, RTTY,
DX,"Traffic Handling . TV, etc. The Club Bul 
letin of Mar-vin Lipton VE3DQX will be one
of the firs t under this program. This publica
t ion, which is sent to the editors of all known
ham club bulletins to provide them with a
means of exchanging idea s, should be back in
bus iness this fall.

.... . " .. T~I ID DAnl" • ') 1:



D" 0 you have need for a 6 or 12 volt power
supply for your new Citizens Band trans

ceiver or amateur rig? would you also like
to use the same supply for line voltage opera
tion? Do you have a six volt automobile now
and have held off building a mobile supply
because you are going to buy a new car with
a 12 volt system in the near future? Here is
a power su p ply which will fit these require
ments and more!

The power supply shown in the photos has
these features:

1. The supply will operate from 6 or 12
volts de and 120 volts ac.

2. NO circuit changes are required to
change from one input voltage to an
other!

3. The supply has built-in change over
relay, permitting B+ output voltage
to be switched from receiver to trans
mitter.

4. This B+ change over may be eccom
plished by throwing the switch
marked "HI VOLTAGE," or it may
be done from a remote location.

5. The antenna is also switched from
receiver to transmitter when this
switch is thrown.

6. A green pilot lamp indicates when the
power supply is on and a red one
lights when the supply has been
switched from receiver to transmitter.

This changing from one input voltage to
another is accomplished by making a separate
power cord fo r each input voltage. As can be
seen in the photographs and the diagram, an
18 prong Jones plug is used as the input volt
age connection. Depending on what input
voltage is desired, a Jones plug is wired for
the connections required for that voltage. For
using the supply on all three input voltages,
three different cords are made. The connections
for each input voltage are shown in the table.

Output from the supply is approximately
275 volts de at 100 rna, more than ample for
many Citizens Band rigs which do not have
this three way feature, a s well a s a number

~.......--..- .,._.-

Deluxe

Three-Way

Power Supply
Donald A. Smith W3UZN
P.O . Box 45
Heqerstcwn . Mervlend

of amateur transmitters. If desired, the supply
can be u sed to operate your favorite communi
cations receiver in your car. Many of these
receivers are provided with a connector on the
rear of the chassi s for just such a purpose.

The supply uses the parts from two basic
kits available from International Crystal Co.
in Oklahoma City. The additional parts re
(wired are li sted in the parts li st. These two
kits are used rather than purchasing- the parts
individua lly because the power Xformer is
special, and t he cost of the ind ividual pa r t s
is considerably higher than the price of the
two kits. The total price of the Del uxe Thr ee
W ay Supply should be a r ou nd $35.00, if you
have n o parts on hand.

Note that only one J ones power connector
comes with the kit. It may of course be wired
for any of t he three input voltages. Ad ditional
plugs may be purchased from Inter na tional.
or from your local parts supplier. T he part
number is Jones S-318-CCT. Amphenol UHF
jacks are used for the antenna connectors to
keep losses to a minimum. These are positioned
on the rear of the box chassis as shown in the
photos.

[Ccnflnued on page 461
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View, Facing Relay C onnections IRelay H as No
Num bers)

CONNECTIONS fOR INPUT VOLTA GE POWER PLUG S-
• 6 Volts de

6 Volt " Hot" lead (Ma y be e ithe r + o r - ) Pin 1
6 Volt Ground lead-Pin 14
Plece Jumpers b etw een the following pins
2 & 5
• & •
8 & 11
7 & 10
9 & 12
5 & 17

lS & 18
lS & 16

12 Voh. dc
12 Volt " Hot" leCld (MClY be either + or - ) Pin 1
12 Voh Ground lead-Pin 14
PIClce Jumpers between the followin g pin s
2 & 5
• & 9
9 & 10
5 & 18

120 Volt ac
Line cord, one lead to Pin 1 (lnd the olher 10 Pin 4
Jumpe rs b etween the following pins

2 & 3
13 & 17
lS & 18

PARTS LIST
I -Three way basic power supply kit , PW-2F.
I -Relay Kit for obove .

llhe obove hom Internotional Crystof Co., 18 N . lee St .,
Oklohomo City, O klo .) .

l -L.M.B. Box chassi s No. 20.
PI -Jone s ,::-S. 306AB, 6 prong powe r output ph.: g .
51 -52 Single pole. si ngle throw t0991e sw itche s.
Jl -J2-J3 Am~henol UHF connectors, .::83-IR.
Pl -P2 Diolco .#81410-1' 1 Je w eled p ilot Icunp hol de rs . Red

for P2 (t rClnsm itte r) Clnd green for Pl .
R4-41 ohm, 2 wen resistor.
RS-41 ohm, 2 WCltt res istor.
R6-1.S ohm, 10 WClIt resistor.
NOTE : All other ports ore supp lied with th e two kits

liste d ebeve .

~---
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Capt. John J. Sury KBNIC/5
139 Nebraska Re ed
Dye ss AFB, Texes

Tube Tube J ube •

Watt Watt Wa tt Watt Watt

Meter Meter Meter Meter Meter Meter

T IlREE tubes, five wa tts , s ix meters . A nd
this li'I '01 peanut whist le reall y puts out

a bi r d call : I've worked over 30 miles with an
indoor halo ant enna plus many fine DX ses
s ions when the band opened. \Vhich isn 't bad
fo r a little hand f ul of stuff wh ich knocks to
gether in a cou ple hou rs a nd won't even slim
down tha t big fat wa llet of yours t o w here
it will st op wearing out your back pocket.

Sim plici t y, sim plicity. An overtone oscilla
tor a nd power ampl ifier occupy one set of tube
prongs with the number 6CX8 above t hem.
There ma y be a good pentode-tet.rode tube
around, but since I didn't have one I used a
GAU6 speech amplifie r wi t h a 6AQ5 Reising
modulator. w hat you lose in modulation you

make up in sa vings 'when you price a cheap
filter choke fo r t he executive position usually
occupied by a modulation transformer. No
one will ever notice t he differ ence a nyway, so
why fus s about it.

W hile not much artistic effort went into the
layout, it is elect ronica lly O K and may be
imitated by you if you are in a r ubber st a m p
mood, or if you' re not su re enough of yourse lf
t o venture off t he beated paths. A 5" X 7" X
2" aluminum chassis was used.

The oscillator coil was made by w inding
five t urns of # 28 enamel coated wire on a
Cambridge (CTC ) s lug tuned coil for m type
LS5 (or equ iva lent ) . T he coil is shunted with
a 5 mmfd ceramic ca pa citor . L2 is five turns

------

r
---- IT '1:'- - - -

J

•
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Phot ogn illh i'l t ak en by S/Sgt. wilaon Dodson , Dy ess Ai r For ce Ba se.

of a B&W #3007 or Ail' Dux 516T coil ( %"
diameter, 16 turns to the inch, #16 wire).
T he antenna coupler is one turn of solid hook-

•up wire.
Since there will be fa irly high vol tage on

the choke leads it is prudent to grommetize the
feedt hrough hole.

Power S U}}]Jly. Surely you must have some
thing around that will give 200-250 vdc @ 90
mao \Vith 250 v you will have an input of 5
watts (20 rna) to the PA sect ion of the 6CX8.
This may go up to 25 ma with modulation.

Tuning is easy. You can a lways build in
sever a l doll a rs worth of panel meters, but you
get the same end r esults by making a #49
pilot lamp and soldering it to a %, " loop of

hook-up wire. Hold the loop close to L1 and
adjust the sl ug for maximum brightness. N ext
hold it near t he fina l coil and tune the fina l
tank and antenna trimmer f or maximum
br-ightness. An rf wattmeter or field-strength
meter will also tell you all you need. to know
f or tun ing.

T he r ig is designed for a high impedance
dynamic mi ke and will give plenty of punch
wi th most of the inexpensive ones on the mar
ket. Dit to crysta l mikes . Just about any type
of antenna will load up easily. A halo is fine
for general ragchewing, a beam is better for
DXing . Give the rig a try a nd j oin the local
gang on six meters, you 'll get a lot of f un
out of it. mm
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Donald A. Smith. W3UZN
Asscciete Ed itor
P.O . Bolt 45
Hage rstown, Mervlend

Communications

Testing

the

Heath

Mohican

CC-1A

Transistor

Receiver

P ERH APS you can imagine the doubts which
would build up in your mind. if you were

to take on the job of writing someth ing good
about a one hund red dollar "Communications"
receiver. Add to th is, that i t is t ransistorized
a nd you've had sour experiences with previ
ously available amateur transistor gear.

After the receiver had been a ssembled
( Heath sells kits, you know). which took me
about 30 hours, the r eceiver was ready for
alignment. I followed the rather complete and
thorough instructions provided. Alignment re
quires a s igna l generator (like the Heath
SG-7) and a VTVM (like t he Hea t h V-7a) .
Once aligned, I antenna'd it with the whip
which comes with the kit and st a r ted tuning
to determine the magnitude of the disaster.

HMMM, Well, what do you know? H MMM.
HMMMMMMMMM! Well I'll be darned ! By
George! H ey ! Thi s thing is rea lly somet hing.
T he advertised specs of 2 microvolt s sens it ivit y
(except on t he broadcast band ) , were f ound
to be quit e conservative, even on t he ten meter
band where most r eceiver s are strangely quiet.
T his li ttle box of parts held i t s own r ight
alongside of receivers costing up to twice a s
much. Let's see what makes it tick.

The biggest secret is probably in the front
end. After all , if it doesn't have it up front,
it doesn't have it. Three transistors are used
in the front end. One f or r f amplifier, one
ea ch for oscillator and mixer. These transis tors
are not run of the mill j obs, but are good at
frequencies up to 100 me! Thus it's not much

38 • 13 AMATFlJR RADIO

of a problem getting performance up to 80
me. The way t he front end layout was designed
helps to keep leads shor t . T he transistors are
mounted on shie lds and t he band change switch
is installed th rough t hese shields .

By using adjustable coils in the front end,
plus trimmer capacitors, fa irly constant sensi
tivity across the dial is obtained. This elimi
nates the "dead spots" t ha t we all have expe
rienced.

w hat about select ivit y ? The figures are
3 kc to the half power point (6 db down).
which is made possible by the u se of "trans
filters". These little j obs are unusual in tha t
they do the job of an if transformer, crystal
filter and coupling capacitor, but are none of
these. They are somewhat simila r to a crystal
la ttice filter in t heir operation, though not a s
efficient . They give much better selectivit y
t han could be ach ieved from sta nda r d if trans
formers, are rugged and never need adjust
ment! (T hough t hey have been u sed by t he
Signal Corps, this is t he fi r st commercia l ap
plica tion of t hem).

W hat's t he line up? 10 transistors, 3 ger
manium diodes, 2 compensating diodes and 1
voltage regulating Zener diode are used. This
gives an rf st a ge, a sepa r a te oscillator and
mixer, three if st a ges, a diode detector, an
audio driver and a push-pull ou t pu t st a ge.
A sepa r a te transistor is used f or the variable
BFO. Diodes are used for automatic noi se
limiter and Ave.

And that's not all! A Zener diode is u sed

()r..T() R~ R IQhn



The rf section is constructed first . Note ihat
"II paris are mounted on a fl ai she et, simplify
ing const ruction.

.,.
I

•.,. •

.• ' •
• •

The co mplei ed rf section and the printed cir
cuit board are mounted o n th e main ch"ssis
and wire d to each oth er.

•

•

Rear of completed receiver wah power supply
removed. Plug shown in the cut-out, is power
plug which is plugged into power supply.

as a voltage r egulator for the loca l oscillator.
-6.8 volts is a pplied from t he diode to the
t runsisto r oscilla tor base, holding drift down
to a very low amount. It is t he na ture of a
Zener diode that when a voltage is applied to
the diode backwards, r everse current is very
low. If the voltage should exceed this amount,
the breakdown potential of the diode occurs

...... ,...T,..,"~n ,nLn

A printed circuit board is used for mounting
and wiring of the if and audio sections of the
receiver.

Completed receiver, cabinet removed. Wire
going off tc ihe left connects tc speaker
mounted in cabinet. l arge hole in upper left
corner is where ··W hip" antenna goes.

Battery supply on left is furnished with the kit,
(less betterles], The supply on the right is ac
operated supply which is purchased separately,
if desired.

and the rever se cur rent through the diode in
creases, bring the voltage back down to the
pre-set a moun t , which is -B.8v in our case.

Another in ter esting circuit is in t he push
pull audio output stage. Two IN2326 compen
sa ting diodes are used, one in each of t he
output sta g-es, connected to the t r a nsistor base
circu it s. These di odes have a negative tern-
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perature coefficient so that a s the transistors
increase in temperature (as class B transis
tor output stages do) the diodes will compen
sa te for this increase . By so doing, excessive
battery dra in is prevented and audio quality
is maintained.

T hese sa me two diodes also act like voltage
regulators, which is important for battery
life. As the batteries begin to fall off, they
compensate for it (within certain limits, of

rate section. Steel is also used for the main
chassis and the cabinet.

The tuning capacitors (both the bandspread
and main tuning capacitors), have anti-back
lash gears which are quit e effective in pro
vid ing good vernier tuning. The bandspread,
by the way, is good.

Construction begins with the a ssembling of
the front end and the printed circuit board
which contains the if s ta ges, audio noise lim-
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course). Perhaps you have noticed how the
audio becomes di storted as soon a s the battery
voltage begins to decrease a little in your tran
sistor portable.

By usi ng- a pu sh-pull class B output stage
more than enough audio is available. A 35
ohm (low impedance) phone jack is provided
on the real' of the receiver chassis. The volume
is considerably lower ' if high impedance ear
phones are used.

Ordinary flashlight batteries of the "C" size
a re used and they last up to 400 hours! Re
placement costs you less than one dollar. Not
bad eh? If you intend using the receiver most
ly for shack operation an ac power supply is
available for $9.95 which fits in the space
provided for the battery case.

Mechanical Aspects

Steel construction g ives excellent mechanical
and electri ca l s ta bili t y. The front end is built
on a sing le sheet of steel, s implifying to some
extent this important part of the receiver.
The coil s, trimmers, band-switch, shields and
transistors are built on this plate as 8 sepa-

iter, and BFO. These two sections are then
bolted to the main chass is and interconnected.
Tuning capacitors and front panel follow. No
difficulty was experienced.

In Use

The GC-l'k was tested rather thoroughly
using the built-in whip, the regular sta t ion
antennas, and a t beach parties. I t pulls 'em
in no matter how you use it. After several
week s of constant use I was convinced that
it did everything I wanted or expected it
to do. The select ivity and sensit ivity were
fine, it worked well on SSB (though a product
detector would be somewha t easier t o use, of
coursej cand it was a Kern for use with, my 6
and 2' meter converters. )

The spring loaded pilot lamp switch lets you
light up the dials ' when needed and conserves
the batteries for more' impoi'tant uses of the
amperes.

A close look at the photos will tell you all
about the controls on the receiver. It has about
everything you really need. . includin g the S
meter. Quite a bundle for t he low price and
one you'll have a ball with . if you give it a
t r y. moo
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(CAPACITY M ETER from page 23)

ca pacita nce, the sca le is linear and there is
no need for ot her than f ull-scale calibration.
Hence, a variable resistor , R5 in Fig. 1, i s
used to shunt a bit of ext ra current around
the meter, to allow f or battery aging- and a lso
to eliminate the necessity of sett ing t he multi
vibrator exactly on fr-equency.

By operating the MV at four fixed f requen
cies , in decades, t he r ange of oper ation covers
pract ica lly a ll sma ll color -coded capacitors.
The frequenci es u sed a r e 100 cycles, 1 ke, 10
kc a nd 100 kc.

T he MV, in Fig . 1, ha s three possible s t a t es
of normal operation. They a re : Ql co nducti ng
a nd Q2 cut off, or Q2 on a nd Ql cut off or a
transitional s ta t e where both conduct. When
t he power sw itch, SI, is first turned on either
Ql or Q2 st a r t s to conduct more readily than
the other due to inherent circuit unbalance.
Due to t he regenera t ive a ction of t he cross
cou pled amplifiers one or t he other soon is

driven to sa t ur a tion , with the opposite ampli 
fier cut off by t he large positive bias developed
by t he cha rge on t he coupling capacitor. The
plus charge drains off toward the B - thru
t he ba se hia s r esi s tor, a nd at a bout - 0.1 volts
of ba se bias, the cut off transistor then con
ducts, a nd r egeneration qu ickly ca uses this
t rans istor t o become sa t ur a t ed , with the op
posite one cut off. T his pr ocess r e peats it self
at a r ate governed mainly by the base bia s
res is to rs , R2 a nd R3 in Fig', 1, and the inter
coupli ng capa ci tors, Cl thru Cx. The r esult is
more or less a square-wa ve. A ca pacitor, Cx, is
connected across t he termina ls .II and J2
with t he instrument turned on . \Vhen Ql
is conducting' a nd Q2 is cut off , Cx is cha rged
to pract ically the full battery voltage t hru
CR l. On the next half cycle Cx discharges
t h ru CR2 and the meter, 1\11, and recharges
again in the opposite polarity, to t he sup
ply potent ia l. T he r esu lt is , of course, a

(Contin ued on page 50)

New
Produc t
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Telrex C atalog

Drop a cord to Te lrex La bs, Asbury Pa rk. New
Je rsey and esk for their catalog PL-77. They've listed
rathe r complete da ta on 100 d ifferent ha m ba nd
ante nnas t hat they man ufact ure , priced from $6.50
for a 10 Me te r Mini-Bowf ie to $985 for a fo ur ban d
10- 15·20·40 Me ter array. A nd . say, whe n you' re writ
ing, be sure to tell 'em a bout 73.

]

~etters to the Editor

CAS I
at

:\lY AGE
neec me a

Hotel Ext'culive:'

Dl'8 r Leader :

J us t a n o te to re m in d you that we reti r ed a ir m a r sh a lls
and adrniruls tendi ng' ou r beds o C floweri ng concu b ines
lind scm-let p a n dem on iu m s in the Colden Su nset W('8t u f
the smo~ hank-uh, wher e WIlS I ? A nyhow don't Ior a et
to enter our s u bsc r iption and bill u s when YOU get that
mngaaine for a d u lt amateurs printed a nd p a ssed by the
post office , the legion o C decency and Alexand er King.
H ope you haven't r-e n e g -ed on the project, W ny n e. there 's
s o much R'ood hu r d work to be done, Meanwhile, hang'
onto t he boat lind le t t he water s up p or t m oa t oC YOUI'

weta ht ,
K en Cole W7I DF
Vashon. \\' a shi n Kto n

To: H er r w av ne Gre-en

Dea r w ay ne :
•

Wh a t H opp en ? H er e I s it , IHlt ien tly wait.i ng- _for the
njmea ra ncc of "n" . Pu t me on t he li s t to s t a r t w ith
Vol. I , No.1. I w ill t ake a ny lonR' -term su bs dea l )' O U

come up with, a ssuming that you r or-ig-i'na l figu res o f $:i
a year; five fo r two years , e tc. Five years for ten bucks"!
I ' ll take it. H ow a bou t fl "Lifetime" d ea l for. say. 25
bucks:' W e bot h gamb le---you be t t hat I don' t live too
Ion g- a n d I bet th a t 7a does . ( I a m du.m ned well s u r e
t hut a ny a ood t echnioa l mulit"azi ne w il l su rv ive and mn ke
money. ] . . .

7:l es all that r ot.
Fritz H e r-vey W 9U U
Chilton. Wisco n si n

................. P' .. ... . ..

Dea r MI'. G reen :

llrit' fl y , m or e power to you.
By keep i ng- the tec hnica l level a bove t hat of t he

beg-inner, but below that oC the professiona l ( each oC
w h ich ha s his ow n s p ec ia liaed literature n ow J, the maga 
zine s hou ld be D s uccess, A Connat of technical articles
ru t her than o C operati ng detuils shou ld have con siderable
nppeul . Mig h t I s u srg est , however , t h at you n everthe less
have a variety. C W a n d F S K r ig h t th rou a h t o sidebe nd
lind a ntennas . Althoug-h I'm n ot really a desk jockey. it
seems to me that in te llig e n t com pone n t and equipment
m anufactur-ers w ould be m ost willing t o buy space in
the m a g , . . .

Jim W 5S U C
Ft. Huckcr-, A lubamn

Dear \Va )' n e.

I am verv happy to hea r about 73 ::\Iagazi ne, lind I
want to wish you ever)" success. You r proposed editorial
pol icy sou nds li ke j ust what is needed in a h am radio
magazi ne. I r eattee tha t I a m p r oba b ly in t he mi n ori ty .
hut I don ' t li ke t o see h am rad io becomin g so "com 
m ercialized ." Mos t b eg inntng- h ams today seem to b e
conce r ned m ain ly with which factory built equipment
to buy. Ma y be the)' shou ld n' t be blamed for this. a fter
being su bjected to a barragt> o f a d vert ts tna, but some
body s hou ld tell them that t his is a t echn tca l hobby, a nd
there won 't be m uch j ust i ficu t io n Cor our u se o f the
a mateu r bands if w e degenern t e into II bu n ch o C " c itizen's
hand broadca s ters" w ho never bu il t! lln y equipment , and
have to se n d t he r ig back to t he Iuc to rv Co r repa i rs. I
hope 73 se lls p 'enty of adl'er~isinR' sp a ce, but at the
sa m e time, if it can s teer hams into doing more ex 
perimenting' anrl co nst r uct io n work, I'm a ll for i t . Pl eas e
n u t m e dow n a s a charter s u bscriber.

I hope I hnvr- undc ra tood the fh-s t pnrap ruph o C your
te t t e r correct ly , w it h r~a ro l to e rnphaaiz fng- technical
and construction articles. and w ill be eagerl)· awaiti ng
you r first i ssue. I might e ven whip up a few articles
m yself for s-ou r- constderat ton . Lots of luck !

R . V. McGraw \\'2LYH
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MODULATION systems used by r adio ama-
teurs today are increasingly complex.

Perhaps in attempting to understand them all,
we have neglected the fundamental s. \Vha t 
ever the reason, the bases of amplitude modu
lation are widely misunderstood. The same
basic t heory applies to a ll the variations of
AM, no matter how many sidebands or carri
ers are transmitted. Her e, t hen, is a review
of the AM picture, with a g limpse of the
f uture of radiotelephony.

F irst, let us define a few terms. " S platter "
is a somewhat ambiguous expression, but as
used here it means "side-frequencies corres
ponding to components which are not present
at the output of the modula tor." Side-freqen
cies which correspond to audio frequencies
which are not in the original intelligence, but
are produced somewhere in the audio system
of a radiotelephone transmitter, are not nee
essarily malignant, and will not be termed
spla t ter here.

"Carrier shift" is a disease properly defined
as any "change in carrier amplitude during
modulation". In spite of widespread misin
terpretations, there is a great deal of dif
ference between carrier shift and simple
asymmetry of the modulating function. Of
course, carrier shift implies nothing with re
spect to carrier frequency . .. only its ampli
tude. "Positive carrier shift" is an increase in
carrier amplitude during modulation, while
"negative carrier shif t " is the opposite. A
change in carrier amplitude (in voltage or
current) is indicated by a change in the aver
age voltage or current output of the trans
mitter when amplitude modulated. Remember
that while the rms antenna current (and
hence the rms voltage) increases during modu
lation, and while the peak antenna voltage
and current double on 100% positive modula
tion peaks, the average values should remain
constant.
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"Downward 11/{l{lulation" is negative carrier
shif t so seve re that the decrease in carrier
output is greater than the sideband power
pr oduced by modulation. ' Vith downward mod
u lation a decrease in total power output occurs
when modulation is applied and the a ntenna
ammeter (or neon bulb) kicks down instead
of up.

"Ra<Uatcd modu lating power" is a good de
scr iption of sideband power. The more of this
tha t actually gets to the r eceiver detector, the
greater t he volume of sound produced at the
loud speaker . In order to be useful , the audio
produced at the receiver should be that which
contr ibutes to intelli gibilit y. There are two
types of sideband power which do no good :
the power contained in sidebands which do
not get to the detector due to receiver selec
tivity; and the power, which, when detected,
merely excites the loudspeaker cone without
contributing to the intelligibility. For this
reason, simply increasing the radiated modu
lating power is no assurance that the sign a l
will "get out" better. Even a decrease in total
sideband power may improve signa l reception
on a selective receiver at a distant point, if
the sideband components remaining are re
arranged to do their job properly.

It is important to remember (as if the SSB
contingent would allow us to forget) that the
carrier's function in AM is only to accom
modate the intelligence-bearing components.
Leaving sideband power and distribution un
changed and increasing the carrier power will
make absolutely no change in the volume at
the receiver. Did you ever try this and find
that the signal became weaker a s you in
creased the carrier thus decreasing the modu
lation percentage? If so, you forgot to disable
the ave, so that the receiver's gain was re
duced as you fed in more carrier. T here is
some advantage, however, to a strong carrier.
The signal will not overmodulate itself so
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as ily when selective fa ding is encou ntered at
he receiver, and the heterodynes from adj a 
ent ca r r ie rs may seem less objectionable.
'here are, in sp ite of some semi-se rious alle
-a t ions to the cont r a r y , absolutely no logical
.rg uments in favor of reducing the carrier un
ess the power sa ved can be ut ilized in increa s
ng the radiated modulating power, as with
;SB.

Methods of extending the positive modu la
ion peaks do not, a s has been suggested , offer
nore sideband power without s pla t t er ; nor
10 they necessarily improve the received aig
ral's inte lligibility. Any syst em which produces
.a rrier shift mu st produce spla t te r ; mor eover
tplat .ter may exist without carrier shift .

The normal dc plate input to the final radio
'requency amplifier produces the carrier. F or
.his reason, carrier sh if t can occur only if
.his de power changes a s the resu lt of modu
.a t .ion, or if the efficiency of the modula ted
(or linear) amplifier does not behave accord
.ng to the requirements for the type of modu
.a t ion used . Since de cannot "get through" a
tr ansfor mer , nothing we do in the audio sys
.em shor t of overmod ulat ion can possibly cause
carrier sh ift . No matter how lop-s ided or dis
torted the modulating waveform becomes in
the modulator, it cannot produce splatter as
we define it. ' Ve automatically rule out defec
tive modulation transformers, autotransform
are and choke coupling, of cour se.

A pure ac wave is one which has an average
value of zero beca use t he two alternations en
dose exactly equal areas. The two alternations
need not be the sa me sha pe nor have the same
peak amplitude; however if the peak of one
alter na t ion goes farther from zero than that
of the other , t he lower al ter na tion 's values
stay nea r t hei r peak longer. When such a
waveform is used to modulate a radio fre
quency wave, the maximum increase and de
cr ease in rf wave amplitude need not be equal,
but if the increase (positive modulation peak)
is greater, the decrease (negative mod ulation
peak ) must last longer . S ince the average in
cr ease a nd decrease are then equ a l, t he aver
age amplitude of the rf voltage is unchanged
from its unmodulated level-no carrier shift
occurs. When we view "modulated envelope"
patterns on an oscilloscope, we do not see the
individual rf cycles, but only t he envelope
(whose h eight is proport iona l to the peak t o
peak rf voltage) a s it var ies in ampli tude a t
some rate corresponding to the modulating
function . The top or bottom outline of the
envelope corresponds to the actual modulating
waveform, whether or not this is the modula
tor's output waveform. A linea r detector re
ceiving t he signal will produce an out put
voltage in th is form .

If no modulation is applied, t he rf envelope
height remains constant a s in Fig. I·A. F ig .
I -B shows the envelope sinusoidally modul ated
at about 70 0/0, and if nothing- u nsan itar y hap-

Fig . I

pens In the pr ocess, the posit ive peaks ( P)
and t he negati ve peaks ( N) will include pre
cisely t he same area . The aver age height of
t he r f wave envelope is st ill Ec, j us t as it
was wi t h no modulation.

\Vith a good transmitter, we should be able
to increase t he amplitude of the modulating
sig na l to obta in 100% modula tion ( F ig. I-C)
while still maintaining- a n average amplitude
of Ec : no carrier shift .

If t he transmitter is capable of extended
positive peak modulation (and few really a r e ) ,
a fu rther increase in the modulation gives
the patter n of Fig. I-D. Here the transmitter
sh uts it self off for a brief portion of t he nega
t ive peak, so tha t the positive peaks' areas
( P) are greater than those of t he nega tive
peaks (N) . Now the average rf amplitude in
creases to Ec-j-: positive carrier shift. T he
clipped nega tive peaks represent a source of
vicious splatter . Their sha r p corners corres
pond to modu la t ing frequencies much higher
than t he actual output of t he modulator, and
the resulting sidebands are much fa rther f rom
the carrier than normal. Mod ula t ing frequen
cies t his high would not ordinarily be pa ssed
by the modulation transforme r , so that the
broadening will be mor e severe than t hat
which a udio di s tortion a lone could cause.

If t he t ransmitter distorts t he positive
peaks, splatter may a lso be produced. In F ig.
I - E the negative peak is the sa me as I-C, but
t he fla ttened positive peak m akes area Pless
th an a r ea N , so t ha t a negative sh ift in car
rier a mplit ude occu rs , a nd the average rf am
plitude becomes Ec-. Actually th is fl attening
is usually more gradual than in I-D, so the
sig-na l may not be quite as broad, I t can still
clutter up several adjacent channels, however.

Let us consider t he causes of cond ition I -E .
First the flat tening did not occur in the aud io
system, fo r if it had, the modulation tr-ans
former would have automatica lly made areas
P and N equa l and no carrier shift could have
occurred. T he wave might have looked almost
the same on the 'scope, but the a r eas would
have been r e-distributed symmetr ica lly around
the average a mplit ude, E c.

W ith plate modulation, positive modula t ion
peaks occur when the positive a udio a lterna
tion adds to the de plate voltage to increase
the plate voltage on the modula t ed rf ampli

fier stage. During th is peak, plate cur rent
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should rise in direct proportion, and rf am
plifier effic iency should r emain constant. In
suffic ient reserve of ca thode emission could
prevent a linear increase in pla te current .
Perha ps the rf a mplifi er uses a screen grid
tube and the screen voltage (which has con
siderably more effect on plate current than
the plate voltage) is not being increased along
with the pla te voltage. Maybe the tube is ru n
ning too close to cu t-off bias, so that while it
remains in class C on negati ve peaks ( r educed
plate voltages), it enters class B or even class
A as the plate voltage r-ises. Th is could pro
duce a drop-off in efficiency on the positive
peaks. Remember that "cut-off bias" is pro
portional to plate voltage, so that an rf ampli
fier with bias beyond cut-off and 1000 volts
on the plate may be r unning at less than cut
off when the plate voltage doubles as on posi 
t ive peaks of 100% ampl itude modu la tion.

A very common cause of negative carrier
shift in this sor t of stage is insufficient rf grid
dr ive. E xcita t ion may suffice for the normal
unmod ulated plate voltage, but on positive
modulation peaks t he limit of possible plate
current (a function of load impedance and
plate voltage) increases, so tha t mor e dr ive is
necessar y to maintai n full plate efficiency du r
ing these peaks.

If Fig. 1-E represents the output of a linear
rf amplifier or a grid-modulated stage, other
causes suggest themselves. In these systems,
the r f amplifiers' plate efficiency must a pproxi
ma tely double on positive modula tion peaks,
so if' the grid drive is too hi gh, t he unmodu
luted efficiency will run too high and the posi
tive peaks must suffer. Some relief is avail
able here by using a lower plate load im
pedance to raise the limit of plate current. By
juggling drive a nd loading , we can usually
r estore the posi t ive peak.

--,, \~~"
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Fig . 2

Figure 2-B shows that two wrongs don't
make a rig ht. Her e a rare combination of cir
cumstances ha s resulted in overmodulation
without carrier shift , since positive peak fla t
tening exactly ma tches t he nega tive clipping
caused by overmodulat ion. The a ver age rf
amplitude is unchanged from its unmodulated
value (F ig. 2-A) . Splatter, however, is abund
ant . . . . the modulator is putting out a sine
wave. Wha t if the modula tor 's output wave
for m actua lly was that shown '? In t hat case
we woul d have no splatter by our de finition,

,A,A • '7~ A~JATc.lln bAn i .....

although t he wave would occupy exactly the
same spectrum and includ e the same inter
f erence potential. Remember, however, that
modulation with this shar p-cornered waveform
would be in some special service (hardly tele
phony unless the modulating frequency is a
very low one), and a suitable spectrum assign
ment would be provided.

F igur es 2-C and 2-D show the reusoninz
behind "extended positive peak" modulation.
Voice and musi c modulat ion often pr oduces
waveforms with unequal peaks. Here a wave
form of that type is shown; 100% modulating
a radio wave, first in one polarity and then
in the other. The drawing is intended to in
dicate that in both cases the positive peak ( P)
and t he negative peak (N) include the same
area . In F ig. 2-C however, t he smaller peak
is a pplied negat ively, and (assuming again
that the transmitter can handle the extended
posit ive peak) modulation in the positive direc
tion can actually exceed 12.5% without splat
ter. No carrier shift exists. If. as in Fig. 2-D,
the modulating signal is applied in the op
posite polarity, the gain control must be
backed off, and the sideband power decreased
accordingly to prevent negative peak over
modulation, carrier shift, and splatter. T he
correct polarity for your particular voice may
be found by reversing any two wires in the
audio system . . . . or even, with some types
of microphones, by speaking into the other
side of the m icrophone. The pattern is most
easily interpreted for voice modulat ion if a
slow linea r sweep (under 100 cycles) is ap
plied to the hor izontal plates and the trans
mitter's rf output sample directly to the ver
tical plates of the 'scope.

Even if your voice waveform exhibits as
much unbala nce as in F ig. 2-C, there is a very
good possibili ty that your t ransmitter ca nnot
handle the extension of positive peaks, fo r t he
reasons listed in reference to Fig. I -E. If you
decide to carry the extension farther than
can be done by finding the favorable audio
polarity, systems have been evolved where
a sine wave output from the modulator causes
extended positive peak modula t ion as in F ig .
2-E. \Ve recognize this as curr- ier sh ift, and
we must ad mit that it will produce splatter
since the modulated wave outline does not con
form to the modulator's output waveform.
T here is a posaibility that, if not carried to
excess, the spurious side-frequencies produced
will not cause serious adjacent channel inter
ference. \Ve have no assurance that the addi
t ional sideband power that we a ttain in this
way will not be objectionable, or that it will
contribute to intelligi bifit y a t t he receiver.
Systems of this sort which have been sug
gested in amateur publications do not guar-an
tee ag-ainst adjacent channel interference even
thoug-h the negative peaks are not clipped;
nor do they put a ll t he ext ra sideband power
through the selective por- tions of the rece lv-
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er- into the detector. Only by shaping the
modu lating signal before i t gets t hrough t he
modulation transformer, and by carefully dis
tributing its content through the desired audio
range can we be s ure (assuming a healthy rf
amplifier system in the transmitter) that by
enha ncing the sideba nd power transmitted, we
really improve the signa l.

Fig . 3 -1

Before we make a ny suggest ions , let us
review the 'scope patterns by inspecting t heir
cor responding trapezoidal di splays. F ig . 3-A ,
of course, ' represents the t rapezoidal pattern
for no modula t ion . F igs. a-B, C, D, a nd E COr
respond to F igs. I -B, C, D, a nd E respectively.
Fig. 3-F shows the h ighly im probable case ou t 
lined as a modula ted envelope in Fig . 2-B.
Drawn to t he same sca le, F ig. 3-G, in its en
t irety, is larger (by t he cross-hatched a rea)
than 3-C. Due to the greater peak amplitudes
obtained with the extended positive peak mod
ulation encountered in the corresponding Fig.
2-C. The shaded triangle of 3-G shows the
reduction of positive peaks necessary to pre
vent overmodulation with improperly polarized
audio (2-D) . You may have noticed that any
bends or corners in the non-parallel sides of
our trapezoid r epresent carrier shift. In 3-D,
E, and F, the departures from linearity are
abrupt. In 3-H , the bending is gradual, but
carrier shi ft still exists, reflecting the condi
tion (2-E) of artificially extended positive
peaks.

Trapezoidal patterns are useful for monitor
ing voice modulation, but t hey must be pro
duced correctly to prevent misleading indica
tions. If the audio wave used for horizontal
deflection is t aken from any point in the audio
system ot her t h a n the seconda r y of the actual
modulation transformer, non-lineart ties may
appear which do not ind icate carrier sh ift . If,
on the other hand, the audio deflection is ob
tained from a detector which rectifies the
rf signal . perfect linearity might be in
dieated even though carrier shift exists. It is
often inconvenient or even da ngerous, especi
a lly with plate mod ul a tion, to sa mple the

secondary of the modul a tion t r a nsf ormer , but
t hi s is t he only way to get a coherent trape
zoid. Readers unfamiliar wi th these common
'scope displays a re advised to look up the con
nections required in a ny refer ence book or
handbook covering radiotele phony, a nd to ex
amine the correspo nding patter ns shown here,
piece by piece, unt il the r ela tion ship is clear .

How can we incr ease our radiated modulat
ing power without produci ng side f requencies
which are eit her redundant or unsportsman
like? It must be done within the a udio system.
and ou r old fri ends clipping and filtering seem
to offer the best path for telephone commun i
cations. Filtering alone can improve i ntelli g i
bili ty by remcving lows (long on power which
clutters up your audio channel's capabilities,
and shor t on intelligibility) . The experts rec
ommend taking out everythi ng below 300
cycles. If th is is done, your voice qua li t y will
not be appreciably affected, but you will be
able to advance the gain control to get mor e
sideba nd power correspondi ng to the im
portan t audio areas. If you want to go a ll t he
way (good for DX but a lit tle extreme for loca l
rag-chewing), a t t enua te everyth ing below 800
cycles.

Removing the high f requencies above 2500
or 3000 cycles should be done at the last pos
s ible point in the audio system ; the modula
tion tra nsfo r me r. This will not, in fa ct, af
fect t he sou nd of yo ur voi ce noticeably- try
sing ing 2500 cycles and see. The components
fi lter ed out will be, for the most pa rt, distor
tion pr oducts. If filtering takes place too early,
subsequent a udio st ug 'es may re-introduce high
f requency d is tortion components which while
not spla t t er (by our defin ition ) ca n ca use
side-f requencies which your neighbors will re
sent . Most communications-quality modula tion
t ransformers drop off qu ite well by t hemselves
around 5000 cycles, so "bu ild ing ou t" the
windings with a bit of shu nt capacitance can
take care of the h ighs; especially if low-level
filtering is also employed.

Fig. 3-2

Peak-clipping can give tremendous sock to
a sig na l, by increasing average sideband pow
er to a level w hich would require perhaps te n
times as much carrier power were cl ipping
not employed. Volume compression wit hout
cl ipping (as used by br oadca sters ) can a t

(Continued on page 54)
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(AUDIO BOOSTER hom pege 9J
feet balance to begin with , oscillation will de
velop. Adjust R13, the ba lance control, until
the howls s top. Adva nce R l some more, re
adj usting R13 a s necessary. until it becomes im
possible to stop oscillations by adjusting R1 3.
T his will mark the usable limit of the Boost er 's

•gain.
Adjust your transmitter for 100 percent

modulation on peaks, using your favorite
method of monitoring modulation depth. Then
remove the shor t from the Booster 's A Ge line
and connect it to the microphone input using a
Y-type connector. Set the limiting threshold
control, R12, at maximum resi stance.

Say a few words and check modulation
depth. Advance R12 toward minimum resist
ance until your voice begins to sound like a

SA t this poi n t . your voice will h a ve long since ceased
to sou nd natural. Ou r objecttve in this adjustment is
to set the IimitinR' t h reshold so th a t t he booster com
pletely washes out all a mplttuds- va r iation in the sig n a l
(see note 1 ) . Oper ating a dj ust m ent to rega in naturalnees
in the voice is m ade with HI.

(POWER SUPPLY {rem pege 27)
A circuit breaker device is used for power

supply protection when t he su pply is used on
t he 120 volt ac line. If a short should exist in
your equipment, loading the supply too heavily,
it will cut out, r emoving the ac su pply voltage.
To reset it, simply press the bot tom on t op of
the cut-out. On de operat ion a fuse is used
instead. The circuit layout is not a t all cr iti
cal, t houg h the wires from U HF jacks t o the
r elay should be kept shor t .

Notice that a ll ou tputs from the supply,
( fi lament and B + voltage, as well as r elay ) ,
a re br ought out of the su pply th rough the use
of a 6 terminal J ones socket . Ter minal #6 is
used to contr ol the B + - Antenna change over
re lay. If you desire to operate the change over
re lay from a locat ion other then the chassis
of the su pply it is only necessa r y to connect
a lead from #6 through a swit ch to ground.
\Vhen term inal #6 is grounded , the relay is
energized, operating the changeover.

monotone without inflect ion". Lock R12 at that
position and advance Rl toward minimum re
sistance until the sound of your voice is sa t is
factory again. All operating adj ustments after
initial calibration a re made with Rl , which
can be marked in db. of limi t ing if desired.
At minimum resistance of R l the Booster is
effectively out of the circuit, while at the maxi
mum usable set ting compression ratio will be
in the neighborhood of 25 db (depending upon
your mike).

If you're using a scope to check your modu
lation, you should at t hi s point be able to see
the difference between the modulation percen
tage with and without the Booster. So far as
your effective talk-power is concerned, that
gets boosted r ight a long with the modulation
index.

The Booster is not limited to AM use, either.
I t will work with any type of voice modula
t ion , since it s only effect on the waveform is to
compress the dynamic range. No distortion is
generated in the Booster; consequently, no fil
ter s or splatte r chokes a r e necessar y. 11111l

The change-over relay, which is a 6 volt dc
type , ope rates on any of the three input volt
ages. This is accomplished with a miniature
power supply to furni sh the proper voltage.
Looking at the diagram you will see tha t a
small r ectifier, X'l., is connected to the 6 volt
winding of the power transformer, T l. On
120 volt ac operation , the 6 volt s ac is rect i
fied by X t and fil tered in to good de by R2 and
C4 for t he relay. On 6 and 12 volt dc opera
t ion , even though no filament voltages a r e fu r 
nished by the power t r a nsfo rmer, Xt a nd its
filter circuit is st ill r eceivi ng 6 volts ac, per
mitting opera tion of the relay on a ll three
in put voltages.

T he power su pply shown has been used in
both 6 volt and 12 volt cars and i n a 12 volt
a irplane! It has been used extensively on 120
volts ac as well. Neither the vibration of
mobile operation, nor the constant changing
from one input supply voltage to another has
caused any trouble with the unit. lllllJ

T ests performed and evaluated on many typi
cal converters in the frequency range of 220,
144, 108, and 50 me the averages are as f ol
lows:

FREQUENCY NOISE FIGURE SENSITIVITY

220 m e 5'/2 db .2 IJ V

144 me 4'/2 db .1 P.V

108 me 4 db . I ~.

50 me ) '/2 d b .1 fLV

(CONVERTERS Ircm peg e 15)
the mixer coil L3, and then the antenna series
capacitor Cl and the cathode coil Ll.

After you have al igned the unit you will
be amazed by the performance of this inex
pensive converter. As simple as it is, it has
out-performed many fancy brothers using ex
pensive tubes and many more components.

T he noise generator, using a 5722 Sylvania
diode, u sed for evaluation was built and care
f ully calibrated by the author, using the cir
cu it a nd method of calibrat ion f rom the VH F
handbook by William I. Orr and H. G. J oh n
son. T he sensitivit y tests were made wi th a
Measurements Corporation signa l generator
Model 80.

I II conclusion the author wishes to
his t hanks to J oe Kwetnewsk i ' V9U-T D
excellent photog r a ph y.

COIL DATA is on pege 47 - - -

extend
for hi s
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CAPACITOR VALUES

FREQUENCIES OF CONVERTERS

(W9DUT CONVERTERS)
M .C. M.e. M.e. M.e. M .e.

C 220 152 ... 108 50 50 M.e. ond Lower

C 1 4-35 4-35 ..·35 " -35 4·35 MMF CERAM IC TRIMMER
C 2 270 470 470 .00 1 .00 1 RMC TYPE 8
C 3 .001 .001 .0 1 .0 1 .01 " " 8
C • 270 470 470 .00 1 .001 " " 8
C 5 13 15 27 33 50 " " NPO
C 6 .001 .001 .001 .01 .01 " " 8
C 7 .00 1 .001 .001 .0 1 .01 " " 8
C 8 .00 1 .001 .00 1 .0 1 .01 " " 8
C 9 .00 1
Cl0 .005 .005 .0 1 .0 1 .02 " " 8
C11 25
C1 2 25 33 50 50 " " NPO
C13 -- 470 470 680 .00 1 " " 8
C" -- .005 .01 .0 1 .02 " " 8
CIS .001 .00 1 .001 .001 .00 1 " " •

RC COMBINATION
(R. F. AMPLIfiER )
(CATHODE BIAS)

(AND MIXER BIAS)
R- 68{J 68{J 68{J 68{J 68{J
C- 270 470 470 .001 .00 1 RMC TYPE B

RESISTOR VALUES
A LL RES iSTOR 1/2 WATT

COIL DATA

Res. Le~~th
Freq. No. W ire All Coil Forms CTC Slug Tuned

Coil M .C. Turns Size W inding
(220 M .C. CONVERTER)

0.0.
Inches

Ll 'j. 220 3 #22 l/4" Space w ound (Tap a ' P/d)
l2 " 220 2V2 " l/4" " "
l3 " 220 2 " 3/16" " "
L4 % 13 ., #30 Close " (2T Link a' Cold End)
L5 V4 207 • ;'22 5/16" Spac;e "
l6 " 3" .5 23 ~30 Close "
l7 " 103.5 • # 2" 5/16" Space "

(144 M .C. CO NVERTER)
0 .0.

Inches
Ll % ... 31/2 # 22 5/ 16" Space wound (Top 0' ll/.ll)
l2 " 1.. 3 " 1/4" " "
l3 " 1.. • " 1,4 " " "
L4 " .. '0 # 30 Close " (2T Link 0' Cold End)
l5 " 130 " h ""'2 1,4 .• Speee "
l6 " "3.+ 12 ""'. Close "

(152 M .C_ CO NVERTER)
0 .0.

Inches
1I % lS2 3 #22 '/4 " Space wnund (Top a' IT)
l2 " 152 2V2 " V,," " "
13 " 152 3 " l/4" " n

L4 " 13 ., #30 Close " (2T Li nk 0' Cold End)
l5 " 139 • .:=22 5/16" Space "
l 6 " ..+ 10 ""'. Close "

(108 M .C. CONVERTER)
0 .0.

Inches
Ll % 108 6 #22 % " Spece wound (Top 0' 2T)
l2 " 108 5 " %" " "
l3 " 108 7 " % " " "
L4 " .. '0 #30 Close " (2T link a' Cold End)
l5 " 9. 6 ""'. % " Sp e ee "
l6 " 31. + 26 #30 Close "

(50 M .C. CONVERTER)
0 .0.

Inches
Ll % 50 10 ""'. Close wound (Tap al 31)
l 2 " 50 12 " " "
l 3 " 50 12 .. " "
L4 " .. ' 0 ':=30 •• " f2T Li 11 II a ' Cold End)
l5 " 36 16 #2' •• n

l6 .. 36 11 " " "
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(CAPACITY METER from page 41J

cur r en t ind i~ati on on t he meter, the exact
value .dependIng u pon t he supply voltage, the
capacity of ex, a nd the rate at which this
charge and discha rge effect takes pla ce.

In order to protect t he meter from damage
due to shor t ed capacitors, CR3, a s ilicon diode
biased in it s forward conduction direction
wa s included. This limits t he maximum voltag~
across the meter to about 0.5 or 0.6 volts . The
m~ter movement itself was t hus pr otect ed, but
spikes due to the capacitor charge caused
er r oneous r ea dings when t he diode conduct ed
prema turel y. T o prevent t his , CI3 was in
cluded, a nd in addition C13 pr ovides damping
which f urther prevent s meter damage.

In a ctua l use, t he range swit ch is set t o a
po sition which gives an on-scale reading. The
power swit ch is then set to CA LIB RAT E and
R5 is set to g ive a reading of 100. T hen switc h
back to ON, r ead the meter, and use t he a p
propria t e .m ult ipli er indicat ed on t he range
swit ch. Since leaky capacitors would g ive
er r oneous ind ications, a leakage tes t posi t ion
was included on t he range switch . F or t his
t est, Ql is cut off, Q2 conducting, a nd the full
bat tery voltage connected a cross J1 and J 2.
Any indica tion of cour se means a defective
capacitor.

Construction

The entire circuit including the bat tery a nd
a 4 1/z inch panel meter wa s buil t int o a 3 x 4
x 5 inch LMB chassis box. Most of t he com
ponent s were mounted on a piece of 1/16 inch

epoxy glass board, using eyelets a nd j umper
WIres. U se of 100 volt r a ting capa citor s he lped
cut down t he size. The 9 volt mercury ba t t er y
was mounted in a cli p fro m a cabinet la t ch.
T he CUITent dra in is in the or der of 20 r na
and the requ ired volt a ge slightly above 6 volts:
so a 7.5 or 9.0 volt d r y battery could be sub
st it u t ed if desired .

The range swit ch , S2, sho uld be of the short
ing t ype to prevent t he multivibra t or from
stopping when switching r a nges, which would
r equire turning t he power swit ch off t hen on
again . A side f r om t he usual precaut.icn s to ob
ser ve pola r ity of the diodes and battery, t he
only critical wir ing is in the need for shor t
d irect lea ds to J 2 from t he power switch, and
f rom t he power swit ch , S2, to CR I a nd CR2.
The capacity of t he lea d to t he st a nda r d 100
m mfd capacitor, C12, was about 3 mmfd in
the au t hor s instrument, and was allowed for
in the select ion process. The standa rd capaci
t ors (C9-10-11-12) were mea sured on a n a c
curate br idge, and were padded where neces
sar y to obtain t he correct value. All other
capacitors can be whatever is on hand in t he
range required, eithe r paper or mylar dielec
tric type being suit a ble. F or reduction of st r a y
capacity effect s a ground from the meter cir
cuit to t he case is qu it e essential. Only t ype
2N414 a nd 2N247 t r ansistors have been tried
but simila r types sho uld be sa tisf a ctor y. Th~
silicon diodes r ecommended for CR3 wer e t he
least expens ive available, a nd other types
should do a s well. U se of decals helps improve
t he a ppearance and operating convenience of
t he unit , but if t he meter case is opened, use
care to avoid dust 0 1' other damage. moo
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SYSTEMS

There's long term dependability, scientific
leadership, world-wide respected perform
ance plus quality of material too, at a price
even the modest budget can afford.

ASBURY PARK 40
NEW JERSEY, U.S.A•

•
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(MODULATION From peg. 45)

lea st double t he r adiat ed modula t ing power
without objectionable distortion. In either case,
t he modulator will be fu rnishing mor e average
power t han if no limiting were employed, so
t hat extra power-handling capabili t y must be
available in the audio system . Normal design
limits usually allow your modulator at least
3 db of this r- eserve without modificat ion.

\Vhen clipping is used, fi ltering must fol
low to ease t he r a t e of change represented by
t he fl attened a udio peaks. W hen carried to
an unusual degree, audio quality becomes less
pleasant at fi r st, (who wants to sound pleas
ant and be buried by QRM? ) and then intel
ligibil ity begins to suffer . Going beyond this
point is usele ss when the sig nal is r ecei ved
norma lly, but there is some indication that a
specia l t ranslation system used at t he receiver
can r ecla im speech wavefo rms clipped well
beyond in t ell igibility. P erhaps t his is a r oute
worth exploring for f uture a pplications.

Wi t h single - s ideba nd su ppressed - carr-ier
r adiotelephony, the cl ipping and filter ing tech-

(PHONE PATCH Ir cm peg. 24)

be used. Occasionally dur ing t he exci tement
of hear ing from a f riend or loved one, t he
person may blurt out some expression that
violates the FCC rules. If t his h a ppens, "hit
the switch", then firmly but cour t eou sly inform
hi m of the r egulat ion s regarding such action.

T r y not to let the conversation drag. Once
in a while a little well t imed prompting on
you r part will el iminate t he long a nd embar
r assing pauses that a ppeal' when the parties
a re not u sed to t he " phone pa tch" system .

Upon conclusion of t he pa tch , again assure
t he per son t hat there is no charge or obliga
tion involved and t ha t this ser vice is part of
the enjoyment that you and your f ell ow op
erator s get f rom their hobby,

As to " phone pa tch" procedure, this may
va ry between st a t ions. However, t he most
practical fo r A M is to have each part y s tay
"over" as he fi nishes talking. This s ig nals each
opera tor to switch from " send" to " receive"
without t he necess ity of s igning each t ime.

P at ches should ha ve a reasonable t .i me . Hmi
tat .ion. If t he t raffic is of a critical n ature and
time consuming, don't fo r get to break fo r at a 
tion ident ific ation at the proper period of t ime.

Since t he advent of the "phone patch", many
oper ator s have been per son ally involved in
dramatic and t ou ching sit uat ions. T hi s is es
pecially t r ue of the patches r un between mem
bers of our Armed Forces and t heir fa milies
a t hom e. From both a technica l and ser vice
sta ndpoint, each amateur operator should a t
tempt to ha ndle " phone patch" t r affic with a ll
t he effici ency a nd cou r tesy possible. Her e again
is another chance to benefit humanit y t hrough
the most fabul ou s hobby of all-Amateur
Radio. ' lIlllJ$ 9 .85

12.85
16.00

NEW

10 ARDlOCK PLACE,
WEBSTER, MASS.

also available with
32 and 64 elements

SEE YOUR DISTRIBUTOR or
write for free catalog

430 Me. 16 El.
220 Me. 16 El.
144 Me. 16 EI.

VHF
COLLINEAR ARRAYS

TAPETONE, INC.

This a dvance d d es ig n approach, seldom used b y
ama teu rs but w ide ly used in co mm ercia l UHF recei ve rs,
achie ve s o utsta nding p e rfo rmance . It consi sts of a
d o ubl e-tu ned cavity pre sel ector, fol lo we d by a crysla l
mixer a nd lew-norse IF p rea mpl ifie r.

TA PETONE'S NE W

WT C -432 .
3 / 4 METER ,

L O W -N OIS E .
C RY S T A L

MI XER
CO NV E R TE R

~--- SURPLUS BUYS----
RG · 8/U C ~ - Ax lumpe- s 12 f t.) W/1'1.2 ~ \1 on I'a. I' IHI. ~ for $2.00
Panel Meter (1- 200 Mil H .e . 3" H OUtHl--X {'W .. • ... , • . $3.9 5
Panel Moler 0 - 200 xrn H .C. :I" Hmtnd- X {'\\' , . . , $3 .95
S na p-out Anten na- .\ n - 131 A- 13 tt , 1';x((,l1 01 e,\ $1.00
Acorn TUbes-~J 5~ , H5.; , il;;G-An}' et x ., . . , n .oo
OB· 2 Mini a tu re VII Tu h _ 3 fur 12.00
t1 ud lo Ampli fler Il(' lIH -C- W /ease, scbvmntlc, t U!J('S•• $2.1)5
BC. 733----10 T ube V H F reevr-c-compt. w/tuhes , rlyna. and

conversi on (I:. (j . .\lag , ) fnr 2 and f Jl lI't H S . 12x7xl,; .
Cleon . ..... • , .. " , , , .. , $5. 1)5

2 Volt Plastic Case w {,t een. BII-~,L\-~hi ll]le d dry~l\",,\\' 12,9;;
Car te r 6V . D yname ! o r-~o :;V .-:! ; O ~ t" . IIr . new. ; s lx \ .. $::; .11;;
Kell ogq Hand Set (Orcy) Bra nd nell" O'!){' "'/eoll ('(lrd . . $" .~J5

Tel ephone D i al-~t anda rrl-La t e s t t ype-c-Xew. , $3.95
Rlllr<Y - 1~V I X :-HI' llT-~ca l {'d- ' ' ian ' ~ 1\ - i 30 Ut -:\"ew., . $1.95
Rei ~.y-l1 , 000 ,,1 11 U ~ '- 1 )I' IlT- ~ca lcd - II Il l(lie s !1500 HI

(1' II IIc, 1. nell" J.( l'ar) $1. !)"
R elay-l ~V I I{ ~- I) I 'I ) 'f-O llCl\ Frume. I'rf re illll - l'\cll' .. $ . 69
Rel ilY- f) \ · .\ C-lll' ])T - Open F ra me. Kc ll oJl: R , . . . . " $1. .tfJ
Rela Y- !i,OIUi oh llls- Il I ' IIT-OllCtl lceame, K cllo!(R , $ I. Sil
Re laY-2H' IlC-~ 1'1)'r- H{'aled - 211H,\ 1t.\-l'u ll{·d - lX {' w . $1. i.J;;
RelaY- :!G. !'iV IlC-I) 1'1)1' - Hca l",I-Alli"d .\IIIX " C,1-

1'1I 1l",1- :\"{,,,- " " , $1.95
[ aqlhones - 10 .HOU "htll s~.\lu T<I()('k 1 1 · !'i ~ /I ·-:\" l'lI' /w 1'1.-5!'i $2JI!'i
[ arphone$- 3(J 1I ull tlls- l t H-:W ( 1l1uK mtc \ ' : ~ rs l - :'; , ' \\· , .. , $1 . 2!l
Selsy ns-I L; v- r. n ("y- T)'llC fif;- lIcaV)' 11u ty- (' lea n- l',Li r $;;.95

REX RAD"O SUPPLY 84 Cortla nd t s-, N.Y. 7, N.Y.
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units are t he heaviest t ype of t he 3
sizes which we re former ly ava ila ble.
( F OB, Ga. via economica l motor frei g ht )
$39.00.
Mobile T'runsrnit ter . . . Uses 561 8 cr ys t a l
oscilla tor into CBS - 55 16 amplifie r .
Modern desig n. Only 7 lbs. net wt. in.t cluding built-in enclosed in a lum inum
cabinet (51) ''H x 8"W x 8"D) . Furnished
w/crystal that doubles near 10 meter •
band . Requires slig ht & easy modifica- :
tions for 10 meter operation . A real deal.
$13.95.
VHF Transm itter ... Perfect for 2 meter
a nd/or 1 l,4 meter conversion. Late,
mode r n desi gn. Uses two 6201's into
single Amper ex 6360 twin tetrode. Xmtr
only 4" x 4" X 11" . Only 3 %. lbs. See
Sept. 1960 issue of " CQ" magazine (Page
82 & 83) for detailed conversion t o 2
meter s. Get 20 watts on 2 mete r s with
ease. T his is the best value we have ever
had. F urnished complete with Battery
pack and connection cable. $15.00 . •
The Whole Wide World or USA in t hird
dimension. Beaut iful colored plastic relief
maps. Self-framed . Idea l for Den or
Shack. Convers ion piece. Educational.
28% " x 18 th " . . . $9.95 , 26" x 41" .. .
$24.95, 42" x 60" ... $49.95. (Specify
USA or World Map.)
Glas-Line. Non-Metallic Guy Line-Per
fect fl exible insulator - Revolutionizes
H am R adio & TV Antenna Systems.
( E liminates need f or Glass "Break-up"
insula tor s. ) 100' Spool $3.75, 600' Reel s •
$17.84. •
Brand Xew H & W ylodel 381 Til Switch.
Per f ect for SS B or CW Break-In.

t Matches 52-75 Ohm coaxial line. Handles
• f ull K\V. Switchable Ba nd change for

optimum performance. 80-10 Meters.
$60.00.
New B & ' V Converter Transfor mer
Model TT·120'V. Rugged precision xfmr
for home-built P ower Supplies. 12 V. in
put . 120 Watts. 500 V. @ 200 Ma.
(Br idge Rectifler) , or 250 V. @ 200 Ma.
(winding C.T.) or a combina t ion of both
voltages using a maximum of 120 watts
of current. $15.25.
Hamma rlund Receiver-s in stock HQ I 00C,
HQll 0C, HQI45C. Brand new. E xcellent
trade-ins offered .

! T housands of electron ic T UBE TYPES
• I N S TOC K. S EN D US YOUR T UBE
~ REQ UIHEMENT S AND WE WILL

QU OTE.

~
SEND FOR O UR LATEST CATALOG. ~
.. . FULL OF BARGAI NS ON HA M
GEAR, COM PONENTS, TUBES. ETC.

BARRY ELECTRONICS CORP.

niques are even more r ewar ding , since the ad
ditional radiated modulating power is concen
trated in one sideba nd where most of it must
find it s way to the detector which will then
g ive even more push to the loudspeaker cone.

Whut other means m ight we fin d to narrow
a nd intensify our radio telephone sign a ls ?
What a bout su ppressing the audio carr ier g en 
er a ted by your vocal chor ds? S peech, when
analyzed, consists of the generation of a n
audible tone which is amplitude, frequency,
a nd phase modul ated, simulta neously, at a syl
labic rate. The sy lla bles t hemselves are sub
audio and if only their information were trans
mitted our radio telephone signals could be
as narrow as fa st telegraphy. Speech can be
re-bui lt around a mechanically-generated tone
as is done by persons whose vocal chords do
not function. T his sor t of speech is monoton
ous, but perfec tly r ea dable. The main obstacle
with tra nsmitting on ly the syll a bic in fo r ma
tion a nd re-in serting the a udio tone a t the
receiver is the loss of un-voiced sounds : the
hiss ing and clicking which con tributes to in
tell igfbi lity, a nd requires a wider-range audio
system than purely syllabic modulation would
allow. At any rate, here's a project to con
sider .

Already with us is the multiple ch annel A :\I
transmitter which can use a sing le carrier for
sever a l s imulta neous communications. Present
bandwidth requi rements for these systems are
qui te reasonable. T he Kahn Al\I stereo system
for ex a mple, occupin g no more s pect r um tha n
a single dual-sideband sta t ion modulating wit h
simila r a udio f requencies. Broadband systems
such as Fl\f broadcasting a nd te levision, perm it
the use of subcarriers (as with Fl\1 multiplex
ing or color t elevision) for a considerable
quantity of useful information, and with no
increase in bandwidth. Amateur s haven't
found much u se for these techniques yet . P er
ha ps some of the ha m f amilies could use a
single transmitter with chan nels labelled " his"
and " hers".

Let us, first of a ll, concentr a te our in t elli 
gence-bearing sidebands into as narrow a band
as possible, a nd put as much power as possi ble
into this band. This shou ld be done before the
modulation transformer. The t ime is here
when, even with a single sideband , we must
do this to keep pace with t he competition. As
present techniques become fully exploited, let
us thoroughly analyze any new ideas which
come along and even develop systems of our
own. \Vith present communications speeds in
the thousands-of-wol'ds-per-m inute rate avail
able . it's hard to justi fy even a six kilocycle
ba ndwidth for simply ta lking. The CW operator
is an ar tist who does not h ave to j ustify his
methods on scient ific bases. Th e phone man,
however , should h ave some technical achieve
ments of which he can be proud . Let's get
busy : don't wa it for the commercial manufac
turers to do it! ~u:::

- ------ .- .. .,., A .. ~ATC.1I0 OAn,,, • l:.l:.



Technical Broadcasts
The Ail' Force MA RS has a ver-y interesting

technical series goi ng every Sunday afternoon.
This month the subject is semi-conductors .
Time : 2 pm to 4 pm. T une in a nd lis ten. The
f requencies a re : 3295 kc, 7540 kc, a nd 15,71 5
kc.
Oct. 2- Wolte r S. Mi ll e r (Armo C orp.). The Diode
Oct. 9- C . D. Simmons (Philco ). Tra nsisto r Para -

meters
Oct. Ib-Bud Me rrihew [ Philco ], Tra nsi stor Circuits
Oct. 23- J ohn Ek iss [ Philco]. Tunne l Diode Applica 

tions
Oct. 30- C horles Gray [Philcc]. Tra nsistor Applice 

tions

( ELECTRO NIC KEY Ircm page 19)

p ractical in a single unit. \Vit h t he
com ponent s shown in t he circuit d ia 
g r a m, t he speed r ange of t he uni t is
a pproximately 10 to 25 wpm. Speeds
a bove t his range ma y be obtained sim
ply by changing the component values
of the time constant circuits form ing
the characters. A swit ching arrange
ment could he inserted to perform this
function, but for s im plicit y sake it
was omitted (and 25 wpm is almost
my tops a nywayl} .

2. w hen changing speeds, a ll t hree po
tentiometer s m us t be a dj usted to ob-

•

t ain t he desired speed and weight of
keying at the chosen speed. If the
controls were ganged, the unit would
1I0t be a s versatile.

:I. P otter & Br umfield LM-ll (5 K coil)
rela ys are used in my pat-ticularunit.
However , a ny high speed plate relay
with a high impedance coil shou ld op
er ate satisfactorily. Relays with t ai l
spring a djustments sho uld be used so
t hat additional control of t he pull -in
and drop-out point of the relays may
be obtained when adjusting the key,
prior to u sing it on the air .

4. 'Vhen all relay adjustments have been
completed the adjustments should be
locked with a drop of glue.

The unit shown in the photog raph is built
on a 5"x7"x2" chassis . The cabinet is home
brew (aluminum), a nd was made to fi t t his
pa r ticula r un it. All connections to th is unit
a r e made at t he te r mi nal strip bolt ed to t he
back of the chassis.

One word of caution: The key termi nals are
hot (90v de ) , so a su it able lucite 01' plast ic
shield should be used.

The Key Head

T he key head used with an electronic
key is essentially a S PDT swit ch . Recently
there ha ve been severa l of these put on t he
market. T he Vibroplex Com pa ny has the V i-

6-MI!TER

2-METER HALO ANTENNAS

"?ixed a nd Mobile, for bo th 6 and 2 mete rs , by

6-METER

the pioneers in horizontal pola riza tion fo r mob il e

communica tio ns.

~i . Pa r also manufactu re s a q ua lity line of

antennas for a mateur, TV, FM a nd co mme rci a l

services.

AT YOUR

DISTRIBUTORS

OR

WRITE DIRECT

HI-PAR PRODUCTS CO •• FITCHBURG, MASS.
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Only $15.95
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The Vibropl ell Compa ny ~
hM a boon for those 1
a mateurs that need the
meehanteal end of an
e teet rente keyer-, The

Vi bro·K eyer Is cons tr ucted In l ine with the high- c ua llty
workmanshi p for .... hich Vibroplu has long been fam oos. Th e
unit hilS lar ge. non .corroding contac ts. heavy beige colored
t ll$8. color l ul red fin ger and thumb pieces. a nd smoot h. eMy
GIl6l"a ting tr unlon Irver . It Is ad justable to a ny a mateur ' s
taste. On ly Sl5.95.
T H E VIB ROPl EX CO.• IN C.• 833 Broad .... ay. N. Y. 3. N. Y.

NOW 800 WATTS PEP
FOR ONLY $164.95

THE "BEST BUY· YET

LA -400-C Kit complete w ith tubes . . .••• • . .•• . $164.95

lA·400-C Wired and Tested . •. ....• . ... • . . .• $219.95

THE NEW~ LA-400-C

800 WATTS PEP SSB
LINEAR AMPLIFIER

NEW modern styling I NEW high efficiency 3 element
band·sw itching pi net. Puts more power into any
antenna or load from 50·70 ohms. for SSB, DSB, Linear
AM, PM, CW and fSK . All bonds 80·10 meters. May be
driven to 800 WATTS PEP SSB with popular 100 watt
SSB exciters . Uses four modified 1625's in grounded
grid . On customers order, will be furnished with 837's.
(note: 1625's and 837's are not directly interchangeable,
sin ce sockets are different .) Typical P&H Low Z untuned
input. TVI suppressed . Parasitic free . Meter reads grid '
drive, plate current, Rf amps output. Heavy duty power
supply us ing 816's. NEW modernistic grey cabinet
measures approx . 9" x 15" x 10lh". Panel is recessed.
WANT TO SAVE MONEY? BUY IT IN KIT fORM. It's a
breeze to assemble and w ire. BEfORE YOU BUY - SEE
THE NEW lA·400-C AT YOUR DEALERS.

o

o
o
o

GROUND

~

brokeyer which sells for $15.95 a nd the E lec
trophys ics Cor poration has the Aut r onic Key
for $16.95. Bot h of these uni t s will work well
wit h th is keye r.

A chea pe r solu t ion is to convert your bug.
T his can be done eas ily by the a ddition of an
extra te rminal. On t he bug the dot and dash
contacts are connected together . All you have
to do to conver t f or an electron ic keyer is run
the dot a nd da sh contacts to sepa r a te ter 
mina ls. Connect the da sh contact to Terminal
# 3, t he key arm to #4 a nd the dot contact
to #5. T h is will put 115 vdc between the key
base and ground so it is a good idea to make
a lucite sh ield to keep you from being el ectro
cuted.

Adj ust ment of the key is s imple. 1\Iove the
vibra tor weight a s far a s it will go toward
the key ha ndl e a nd tighten the t humb screw.
Adjust the dot contact until it j ust touches t he
dot contact on the arm. Turn t he dot contact
scr ew 1,4 turn counter-clock wise. T he dot and
dash stops should be adj usted to suit your ow n
fi st .

The author has been usi ng this u nit for
about 5 mont hs now, and the r esults are gra ti
fying! This unit was also used in the well
known 24 hour grind, F ield Day, a good test
for any piece of gear, and is st ill going st rong !
Hope to wor k you soon with your new Tubeless
Electron ic Key. moo

(SURPLUS from page 211
Interested in U H F? Here is a beauty. ASB-5

or CP R-46A CJ . Originally a radar receiver,
and following the conversion in Oct . 1956 CQ
you will ha ve a gem of a receiver on 420 me.

------- .-. -

In case anyone is in te rested in usi ng only
the r eceiver sect ion sepa r a ted f r om t he -com
plete unit, here are t he r eceiver r ear deck
connect ions. Use a J ones plug here.



MOBILE
POWER
SUPPLY

MOD El
A12 /600!200

NOW

$59.50

Another U HF band? T he R-l/ARR-l when
converted will turn out to be a 220 mc con
verter with a 50 me I.F . Complete conversion
for thi s unit can be found back in J anua r y
1949 Radio and Television News.

This 12V input de to d e tra nsistorized converter is

ccnservctively ra ted for cootinuous output of 120

wotts a t 600V or 300V, or ony combination of 600

o nd 300 volt loads totaling 120 watts.

High efficiency, small size, and light weight. plus

freedom from maintenance, conserve your battery

a nd incre a se the enjoyment o f mobile operation.

ElECTRONICS DIVISION

GLOBE INDUSTRIES, INC.
525 MAIN STREET

BELLEVILLE, NEW JERSEY

R-F WATTMETER
Model PCA- I

o
o

o

o

And the well-k nown B C-221 frequency
meter .

o

Here is the ever -popular BC-625A (S CR
522 ) , The com plete conversion is in July 1947
CQ and infor mat ion on how to put it on 220
me is cover ed in November 1953 CQ,

PRECISION COMMUNICATIONS
ACCESSORIES

674 Ei9 ht h Ave., Ne w York 36, New York

SPECIFICATIONS

• Reads Power to 10 Watts
• Field Strength Meter
• Modulation Monitor
• Built-in 10 Watt S2 Ohm Load

• Tuning: Citizens Band
Xmtrs

• Tunin g Low P ower
H am Bigs

• T uni ng Mobile Xmtrs
Police-Fi re-Taxi -Bus-H am

• Tuning Antennas
• Checking Modulat ion

Quality

"'anul..."' u",'" . ""p~ an,l did,-;I.u' ;n''''' I'.,.,.1 in n
/I'U' " ~,,.a ' >f'nni .. . pi ",ri,.. .

Or.I.'r ' '' r .... t:.'' .,"" u r ' al ,oar,.
,/h'ril",' .. r "r ••,,, ,1 ,fir,'r' tf> :

$14.95
FEATURES



Now, the AR C-5 transmitter ser ies. Readn y
available and capable of fifty watts on cw, a
nice u nit for the new gener-al . T hese will op
er ate on 80 a nd 40, can be converted to wo rk
on 20 and one model can he chang-ed to a two
or six meter vfo. A wealth of information on
the AHC-5 ca n be fo und in t he CQ publication
"C .m mand Sets" .

T V Ca meras, P a nadaptors, Recei vers ,
Tr a nsmi tting Tubes, Tra nsistor s, SSB
Gea r .

' Ve a lso stock:

• G onse t • Amate ur C a ll Beeks
• Solar • AR Rl Publi cations
• Natio nal • Rad iart Rotators• Tech-Craft • Hy. Gain• International Crysta l
• J ohnson • Mosley Antennas

• UTe • Dow Key Relays

® • W estinghouse • RM E

• Tungsol Tre nsb tc rs • Be ll Ta pe Decks

® • • Premie r and Ampl ifiers

® • Polycom • Dyn a~it

® • Cushcraft • Eko
• B & W C oils • Paco
• llI umtro nics C oils • Precision Test

© • Bliley Crysta ls Equipment

Wri te f or bargain li st .

Spera Electronic Supply
37- 10 33rd St., Long Is land C ity I, N. Y.
STillwell 6-2199 STillwell 6-2190
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And fin a ll y, t he RA K- 7 r eceiver . This is a
low-frequency TRF r eceiver and h as been is
sued to Army MARS members. You d idn 't get
the ma nual either, did you ?

So, now you have the easy way to do it. T he
author is not an expert on war s ur plus , but
he has had the uni t s ment ioned in opera ti ng
cond it ion. If you a re a newcomer , if you like
to experi ment a nd if you like to oper a te ham
radio, investigate the sur plus field, it is a lot
of fu n. [!Jl1.l
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