Front and back view of the compact 200-watt output Unicontrol 5-Band Transmitter.
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transmitter generally, and de-

seribed the power supply—mod-
ulator—speech chassis more or less in
detail. In order for the constructor
to follow the building of the units
coherently, it might be well to review
the last issue’s advices somewhat
sketchily.

Our original consideration was to
design a transmitter which would have
as many of the new improvements in it
as possible. Among the “musts” we
numbered: 1. Compactness; 2. Band-
switching; 3. Automatic Modulation
Compression; 4. Least number of tubes
for the maximum output; and 5. The
controls must be at a very minimum.

Considering first compactness, we
decided that the size would have to
be comparable to the size of the ordi-
nary receiver and speaker, certainly
no larger. This limited our available
space to about 15” deep by 19” wide
by 18" high. Sinee only two panels
(8% "x19") can pe put in such a small
space, the power supply and moedu-
lators have to fit on the bottom chassis
behind one panel while the r.f. stages
would take up the other panel and

IN the last issue we discussed the
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PART 2

Concluding the series with the building of the
rf. chassis and the assembling of the entire
transmitter. The gear drive is fully described

chassis. Each chassis was 17"x13"x3".

Taking and reviewing first the power
supply chassis, under it were mounted
the assorted filament transformers
plus one filter condenser and the entire
speech equipment. The relays are also
to be found underneath the chassis;
and the choice of the make of these
relays was quite a problem since space
was at a premium. Finally chosen
were 3 by guardign and one by Ward-
Leonard.

On top of the power chassis are
mounted the power transformers,
chokes (three of them), the tube sock-
ets, sunk 1" below the top of chassis,
three filter condensers, modulation
transformer, a filament transformer,
power transformer, ete. The construe-
tor is urged carefully to examine the
pictures for layout. If this layout is
not followed, the parts will not fit to-

gether on the chassis and the rig can-
not be built as compactly.

In building the new rig it was de-
cided that it should be 1009 safe.
Such “safety” was included, that the
builder could, if necessary, place his
hand upon any top part of the power
supply chassis while the high voltage
was “on” without running the slightest
danger of being electrocuted providing
only that the insulation did not break
down. In order to accomplish this, cer-
tain changes were made in the trans-
former. This ‘‘conversion” was fully
covered, and the insulated leads and
cap can be seen both on the modulator
tubes as well as on the power rectifiers.
In fact, the sole leads which appear,
are those to the plates of the rectifiers
and to the plates of the modulators.

Going further into the matter of
compactness, we found that the aver-
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age ham is more than liable to space
his components “all over the lot”
sometimes with the unnecessarily long
leads, and always allowing for some
future rebuilding or adjustment. On
the other hand, the commercial engi-
neer has been compacting his equip-
ment until today, some of the commer-
cial rigs that run a kilowatt output
could be placed inside the cabinets of
some of the ham rigs whose power in-
put is less than one-tenth of that.

When reproached by the commercial
operator, the ham builder will always
state that his rig is “easier to service”
and that with the continual changes in
tubes and transmitting components, he
may wish to make alterations in his
equipment, hence he is unwilling to
“tie down” his components in such a
manner as to make a rebuilding job a
super-human effort.

However, the parts manufacturer
has not been standing still, and today
there are available to amateurs better
components, more carefully engi-
neered, and more compactly built than
ever before.

Input vs. Output

Since the transmitter would proh-
ably be used in an apartment house
where a flickering of the lights every
time the switch was thrown, would be
annoying as well as inducive of land-
lord complaints, not to mention B.C.L.
anger, the amount of power was lim-
ited to 200 watts output,

At this time it might be well to state
that while the amateur has continued
to use the input to his final stage as a
measure of the power of the transmit-
ter, his commercial brother has pro-
ceeded along different lines and most
commercial transmitters’ “powers” are
measured in terms of output. True it
is that the amateur has been aided and
abetted in his choice of input versus
output, by the United States Govern-
ment. The F.C.C. regulations have
limited the amateurs’ power to that
which is fed to the input stage. How-
ever, there is not any reason, unless
the amateur is running to the very out-
side limits prescribed by law, why he
should continue to measure the capa-
bilities of his transmitter in terms of
input, As a matter of fact, if the ama-
teur will begin to think in terms of
output, he will thereby begin to think
in terms of efficiency. What does it
gain an amateur to run an input of 750
watts with an efficiency of lower than
109, so that his output is only 75
watts, if his neighboring amateur is
running a 100 watt transmitter with
an efficiency of 80% ? It is high time
that the amateur began to think in
terms of output and, accordingly, this
rig was designed with the output
power in view.

It is an axiom that the received sig-
nal, all conditions being equal, is in-
versely proportional to the square of
the power outpui, so that a medium
powered output rig would be one in
the neighborhood of a quarter kilo-
watt. Assuming that the ouitput was
about 250 watts, and that the received
signal therefrom would be R5, (the R

THE ASSEMBLY DRAWING OF THE
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By using this mechanical drawing of

the gear assembly, and by watching

the illustrations ecarefully, the constructor should have mo trouble in
building and running the various switches from one central control.

meter being linear), in order to receive
a signal of R10 from the same trans-
mitter under the same conditions, it
would be necessary to run a kilowatt
owtput, or four times the previous out-
put power, in order to double the re-
ceived signal. A cursory inspection of
the “Hamchatter’” column will show
that the average ham rig will run
around a quarter of a kilowatt oui-
put and be able to work WAC (pre-
War) and WAS with comparative ease.
Power outputs of less than a guarter
of a kilowatt are somewhat less desir-
able, while those of a greater output
than that figure will be found not to

give any superlatively great advan-
tage excepting in QRM conditions. So
we decided to use something around
a quarter kilowatt output.
Choice of r.f. Tubes

Having found our output figure, the
next choice was that of tubes. Using
band-switching we were immediately
forced to use a pentode in the final
r.f. amplifier stage. The question was
which pentode to use. Remembering
that we wanted to approach a guarter
kilowatt of ouwtput as closely as pos-
sible and still maintain a high degree
of efficiency, we scouted through the
tube manuals and tube charts. We
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were looking for a tube which would
run with the highest degree of effi-
ciency we could find, and at the same
time which would operate up to 30
megacycles, The new RCA 828 pen-
tode was such a tube.

The next choice was that of the os-
cillator tube. We had seen the ama-
teur rise from the spark-coil days to
the present elaborate rigs and we
know how prone the ham is towards
using receiving equipment in transmit-
ting positions. This has not been to his
detriment, but to his credit, since he
has thereby saved a great deal of money
in his experimentation. However, since
we were going to compact his rig so
that servicing would be difficult, and
since we wished rugged, trouble-free
construction. we decided it would prob-
ably be best to use for the crystal os-
cillator, a tube which the manufac-
turer recommended exactly for that
purpose. Once again, the tube tables
came into play and the RCA 1610 was
decided upon. This small tube is rec-
ommended by the manufacturer espe-
cially for use as a crystal oscillator.
Actually, such tubes are in use in
broadcast stations and we, therefore,
thought that the 1610 would answer
both the requirements of sufficient out-
put to drive the 828 and at the same
time offer the ruggedness and trouble-
free operation the unit demands. The
r.f. section, finally chosen, was an RCA

ALTERNATE OSCILLATOR
Sws 5J5G

SWs

TOBJSGFIL

WHEN USING 8J5G Ts BECOMES
THORDARSON TI9F80

Diagram of the alternate oscillator.

Completed wiring of the r.f. chassis showing the placement of all the parts.

1610 crystal oscillator and an RCA 828
r.f. amplifier.
Choice of r.f. Cirecuit

In view of the fact that it was to be
1009 band switching, pre-tuned tank
circuits would have to be used. The
pre-tuned exciter tank manufactured
by Millen was chosen because of its
compactness and because of its ready
adaptability to the circuit. As for the
Class C r.f. stage, individual Barker &
Willia'ms coils stripped of their isolan-
tite bars and mounted as shown in the
illustration, together with the Card-
well double-space low loss insulated
transmitting condensers mounted be-
neath the chassis were also used.

In talking about band-switching and
pre-tuned exciters, some one will
surely mention plugin coils. There is
nothing inherently wrong with plugin
coils except that the inconvenience of
rising, opening the top or bottom of a
transmitter and placing the coils in
their proper positions. If any one of
the readers has ever used a table-
mounted transmitter with the receiv-
er alongside and the loud speaker on
top the receiver, together with the
usual papers that clutter up the op-
erating desk, he can readily appreciate
the difficulties and the annoyances in-
volved in shifting from one band to
another by means of plugin coils.
Therefore our choice was a band
switching unit.

The average amateur prefers to op-
erate in one or, at most, two, different
bands. The bands vary anywhere from
160 and 10 for the usual Class B li-
censed operator, to 80 and 20 for the
Class A licensed operator. Inter-

Note gears.

spersed befween these two classes, are
the code boys who like to use their 40
meter ¢. w. This eliminated any choice
in the matter of band switching and
it became imperative that the entire
five amateur bands from 160 down to
10 meters be included in the table-
mounting rig.

Bias Considerations

The Thordarson 19T60 power trans-
former furnishes 1500 volts at 300 ma.
from the filter circuit and this was
the power transformer chosen. A
small power transformer sufficient to
supply proper 400 volts voltage for
the RCA 1610, the speech supply and
the screen of the RCA 828 was also
picked. In order to eliminate bias bat-
teries for the Class C r.f. stage, it was
decided to take the minus 100 volts re-
quired from the high voltage power
supply, running the r.f. stage and the
modulators at 1400 volts instead  of
1500 volts. By this time the compo-
nents of the rig had more or less re-
solved themselves into those which we
finally did use. They appear in the
parts list.

R.F. Chassiz Construction

Before getting into the actual con-
struetion of the r.f. chassis, it would
be well for the builder to study the il-
lustrations showing the placement of
parts. Do not only just “look,” but
really “study” them. For it is in the
placement of the parts that the whole
secret of the operation of the trans-
mitter rests. After a full understand-
ing of the parts placement is arrived
at, then take the 17"x13"x3" chassis,

(Pse QSY to page 60)

The r.f. section of the Unicontrol 5-Band Transmitter.
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Cy, Co—2 mf. 2000 ». oil-filled. Aerovex.
Co—8 mf. 800 v. electro. Aerovox.
005 mf, 1000 v. mica. Aerovox.
75 wmmf. variable, Cardwell ZR75A4S.
C;, Cg, Cp—.002 mf. 1000 ». mica. Aerovox.
1ws €11y Cags Cor—.006 mf. 1000 v. mica. Aerovox.
Cia, Cip—.002 mf. mica. Aerovox.
Cj;—mmf. Cardwell NP50DS.
16+ 75 mmjf. Cardwell NP75DS.
Cii—100 mmf. Cardwell NP100ODS.
195 o1 Coz, Coz— 0025 mf. mica. Aérovox.
Cy—.002 mf. 5000 v. mica. Aerovox.
Cao—.002 mf. 1000 v. mica. Aerovox.
Cw—.5 mf. 200 v. paper. Aerovox.
Cor—.002 mf. 100 v. mica. Aerovox,
Cas—10 mf. 50 v. electro. Aerovox.
Coyy Co—4% mf. 450 v. electro. Aerovox.
Cay—.1 mf. 200 v, paper. Aerovox.
Co—dt mf, 450 ». electro. Aerovox.
Casy Cou—10 mf. 25 v. electro. Aeravox.
Co:—.02 mf. 200 v. paper. Acrovox.
Cuy—8 mf. 450 v, electro. Aerovox.
Ri—500,000 ohm pot. Yaxley.
R—50.000 ohm pot. Yaxley.
Re—100,000 chm, 100 watt. Ohmite.
R,—10,000 ohm, 10 w. Ohmite.
B:—25,000 ohm 50 w. with adj.
R—10,000 ohm, 1 w». Aerovox.
R—100.,000 chm, 1 w. Aerovox.
Rs—40,000 ohm, 2 w». Aerovox.
Ryi—50,000 ohm, 1 w. Aerovox.
Ryv—10,000 ohm, 10 w. Ohmite.
Ri—3500 ohm, 10 w. Ohmite.
Bi—300,000 ohm, 1 w. Aeravox.
i 250,000 ohm, 1 w. Aerovox.
w—1 megohm, 1 w. Aerovox.
—350,000 ohm, 1 w. Aerovox.

Cs
Ca,

Lis

tap. Ohmite.

R.:—2,000 ohm, 1 w. Aerovox.

R1—30,000 ohm, 10 w. Ohmite.

Rix—5 megohm, Vo w. Aerovox.

Ri—30,000 ohm, 10 w. Ohmite.

Ro.—500 ohm, 100 w. Ohmite.

Ti—Thordarson T19P60 plate trans, (“Converted”)

T—Thordarson TI19P54 plate trans.

Ti—Thordarson T19M16 modulation trans.
(“Converted' }

T,—Thordarson T67C49 chokes 3).

To—Thordarson T19D02 driver trans.¥

To—Thordarson 50F61 fil. trans.

T+—Thordarson T19F83 fil. trans.

T«—Thardarson T19F99 fil, trans.

Tw—Thordarson T19F90 fil. trans.

Ti—Thordarson T19F95 fil. trans.

Ry.A—DPDT 120 ». ac relay. Ward leonard
36G7-531.

Ry.B—DPST 120 v. ac relay. Guardian 21139.

Ry.C—dAdjustable overload relay. Guardian X-100.

I, Jo—Single closed-circuit jack. Yaxley.

SW,—DPST heavy-duty toggle switch. C-H.

SWa, —SPST heavy-duty toggle switch. C-H.

SWi—DPST door interlock switch. Bud.

SW:—2 pole, 11 pasition selector switch, Shall-
cross 532 (xtal-tanks). See text.

SWs—2 pole, 11 position selector switch, Shall-
cross 532 (both coil ends). Sce text.

SW.—2 pole, 11 position selector switch, Shall-
cross 532 (1 section used). See text.

M,—0-100 DCMA. Triplett Model 326.

M.—0-50 DCMA, Tripleit Model 326.

M —0-75 DCMA. Triplett Model 326,

M,—0-500 DCMA. Triplett Model 326.

M—0-300 DCMA. Triplett Model 326.

X,—28 mic. erystal. Hi-Power Ruby.

Xo—14 me. crystal. Hi-Power Emerald.
X,—7 mec. crystal. Hi-Power Emerald.
X,—3.5 mc. erystal. Hi-Power Emerald.
X—1.7 me. crystal. Hi-Power Emerald.
Fi—15 amp. 120 v. fuse.

RFC—2.5 mhy. RF Chokes. 125 mua. Millen.

Cabinet—ParMetal Deluxe. DL 1713,
Chassis—ParMetal. 17"x13"x3" steel.
Panels—ParMetal, 19"x834" steel.

L,—Millen 70225 Exciter tank.®

“5 turns, £24e. 24 turns per inch.”
L.—Millen 70225 Exciter tank.®

“Q turns, Z24e. 24 turns per inch.”
Ly—Millen 70225 Exciter tank.®

“20 turns, £24e, 24 turns per inch.”
Li—Millen 70225 exciter tank.®

i turns, £28e. 60 turns per inch.’”
Ly—Millen 702235 Exciter tank.®

“90 turns, $31e. dose wound.”
Le—DBarker & Williamson 10 BX 10 meter
L—Barker & Williamson 20 BX 20 meter
Li—Barker & Williamson 40 BX 40 meter coil.®
Ly—Barker & Williamson 80 BX 80 meter coil.®
Liy—B & ;V 160 BX.% Padded by 50 mmfd. air

cond.

° Condensers included by manufacturer.

% Remove banana plugs and spacers.

+ Use total primary: Secondary-connect G-G
teyminals to 2.4-2.4 lugs. Two black leads con-
nect together for center tap. Red lead unused.

% Primary: Wire No. 1 & No. 6 to plates of
811's; No. 3 & No. 4 connect together, and are
primary center tap. Secondary No. 7 connects to
1500 V.D.C., No. 10 connects to R.F. Amp. tank,
No. 9 conneets to plus 400 V.D.C., No. 11 con-
nects to R.F. Amp. Screen, Taps No. 2, No. 5,
No. 8 & No. 12 are not used.

s
L=

coil.®
coil.®
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RADIO PHYSICS COURSE
by Alfred A. Ghirardi

(Continued from March issue)

“Magnet” originated from the
fact that the best specimens of lode-
stone were originally found mostly in
the city of Magnesia in Asia minor. A
knowledge of these stones reached
Greece as early as 585 B. C. Magnets
of lodestone are called natural mag-
nets, because they are found in the
earth already magnetized.
up in the first two laws of magnetic
attraction and repulsion:

(1) Unlike magnetic poles attract

each other.

(2) Like magnetic poles repel each

other.

It has become common practice to
call that pole of a magnet which is
attracted toward the earth’s north
geographical pole, the North magnetic
pole. Therefore, it is evident that
since unlike poles attract, the earth's
magnetic pole in the northern hemi-
sphere must really be a south mag-
netic pole. Likewise, the earth’s mag-
netic pole in the southern hemisphere
is really a north magnetic pole.

The force of magnetic attraction
and repulsion between two magnets

| decreases very rapidly as the distance

between them is increased, and of
course increases greatly as they are
brought nearer together. This can be
proved experimentally by placing the
unlike poles of two bar magnets about
one half inch apart and noticing the

| strength of-the attraction, and then

placing them about four times as far
apart and again noticing the attrac-
tion. If a delicate spring balance
were used to measure the forece in
each case, it would be found that
when the distance is increased four
times, the force of attraction or repul-
sion is only 144 as much. That is:

(3) The force of attraction or re-
pulsion belween two magnetic
poles is inversely wproportional
to the square of the distance be-
tween them.

Representing the pole strengths by
m and m' respectively and the dis-
tance between them by d, the force F
is found from the equation:

m m'

d!

This relation is a very important
one to remember. We shall see later
that the distances between the sta-
tionary magnet poles and the poles on
the moving parts of loud speakers are
kept as short as is practical, in order
to develop strong forces to move the
loudspeaker cone or diaphragm. If
the air gap is made large the speaker
will sound weak. The reader will
note the similarity between the laws
of attraction and repulsion between
magnets and the laws of attraction
and repulsion between electric
charges already stated.

When a magnetic substance is
stroked by a magnet, the induced pole
is opposite to the inducing pole. -3
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The Uniconirol 5
(Continued from page 22)

(1/16” steel, cadmium plated) and
paste a piece of wrapping paper over
the top. On the paper you will first
place the parts and indicate the holes,

After you have the locations of all
the parts, so that each fits in its re-
spective place, carefully saw and drill
the chassis so that the parts can he
fitted. At this time, do not mount
anything, just write the name of the
part where it will eventually fit, and
proceed with the construction of the
gear assembly.

Gear Assembly

As the gears come from the factory,
they are bored to 5/16”. Since we use
a quarter-inch brass shafting, the
gears must be bushed. For this pur-
pose we used a standard stock brass
pipe, 5/16” outside diameter by %" in-
side diameter. Measure the width of
the gear through the hole and then cut
a piece of brass pipe exactly that long.
Insert the cut piece, or bushing, into
the gear and drive it home with a
wooden mallet or a piece of heavy
wood. Do not use a metal hammer
since it will only serve to bend the
brass bushing out of shape. Bush
each of the eight gears in the same
manner.

Take each of the gears separately
and placing it in a vise, drill a set-
Screw hole through both the gear shaft
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and bushing. Do not drill all the way
through the entire gear. With a well
lubricated 8-32 tap, thread the hole
previously drilled, using plenty of Lard
oil, or similar cutting oil, in the
process.

For those who are not familiar with
tapping process, you make a quarter
of a turn to the right after the tap has
bitten in, and then back it off a half a
turn. After backing it off a half turn,
then make a three-quarter turn for-
ward and back it off a half turn. By
this method your threading is done
with guarter-turn jumps. When the
hole has been completely tapped out,
it should accept an Allen 8-32 screw,
14" long.

The Allen set-serew is used because
it is made of hardened steel and comes
equipped with a small recessed hole
and a key by means of which it may
be tightened far beyond that stage pos-
sible with an ordinary screw.

Converting the Switches

As the Shallcross switch comes from
the factory, it consists of an uninsulat-
ed shaft for one section of the switch
coupled to a second section with a
small piece of isolantite. It will be
necessary to convert one of these
switches for use in the plate cireuit of
the final amplifier. This is accom-
plished by carefully taking the entire
switch apart. Under the isolantite
coupling piece will be found two
serews, which should be removed. In-
sert two Cardwell Trim-Air condenser
extensions into the holes previously
occupied by these screws. The exten-
sions should be tightened as far as pos-
sible in a vise. Using a Bud isolan-
tite flexible coupling, the two sections
of the switch are then joined together.
The side stringers, previously used to
hold the two sections of the switch to-
gether, are not used in this one unit,
and the switch is mounted by means of
Cardwell brackets with nuts and bolts
through each one of the holes previ-
ously occupied by the stringer con-
nector screws. On the end of the
switches are mounted Bud or Millen
isolantite couplings. These serve to iso-
late the shafts of the three switches,
one from the other, since the gear-
train assembly would short all of them
to ground. The crystal switch is
mounted by means of Cardwell brack-
ets as is the amplifier-plate-tank
switch, while the antenna switch is
strapped to the plate tank switch.

Gear Parts Assembly

Study the mechanical drawing of the
various brackets and the bakelite strip
and then construct each bracket care-
fully and exactly, according to the spe-
cifications. Cut the brackets to size
and then bend them, leaving the drill-
ing to be done after the bracket has
been formed. Do not attempt the con-
struction of these brackets without a
square since they form the foundation
of the switches as well as the bearings

| for the gear train. If the bearings are

not squared properly, the switches and
gears will bind. After the brackets
(Pse QSY to page 64)
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THE NEW MODEL 1230
SIGNAL
GENERATOR

WITH

FIVE STEPS
OF

SINE-WAVE
AUDIO

“L can't see how you do it at that
price!!” That one sentence states
the consensus of opinion of the top-
flight radio experts who examined
and checked this new instrument, but
you needn’t be an expert to appreciate
the amazing value we are offering in
this new, most-advanced Signal Gen-
erator, Designed for appearauce by
one of the foremost Instrument de-
signers and engineered by a Radio
Epgineer who has speclalized in fre-
quency measuring devices for the past
fifteen years, the Model 1230 iz our
bid for all of the 1940 Signal Gen-
erator busineas,

RADIO FREQUENCIES from 100 K.C. to 90
Megacyeles in 7 bands by front panel switech manipu-
lation. All direct reading and accurate to within 19
on LF. and Broadcast bands, 29 on higher fre-
quencies, The R.F. is obtainable separately or modu-
lated by anyone of the five Audio Frequencies,

AUDIO FREQUENCIES:

5 steps of SINE-WAVE audlo 200, 400, 1000, 5000
and 7300 eycles WITH OUTPUT OF OVER 1 VOLT.
Anyone of the above fr obtainable separately
for servicing P.A., hard-of-hearing aids, ete.

ATTENUATION:
Late design, full-range attenuator used for con-
trolling elther the pure R.F. or modulated R.T,

136 LIBERTY ST.

SPECIFICATIONS:

The Model 1230 comes complete with tubes, shielded cables Ided earrying handle
and instructions. Size 14" x 6" x 117, Shipping weight 15 pound;z,ﬂ(l;::ll‘ net pr_m:',fmg 3 : 512!85

SUPERIOR INSTRUMENTS CO.

DEPT. RN-4
L————See Our Full Page Ad On Inside Back Cover of This Issue

CIRCUIT:

The Model 1230 employs an Improved electron
coupled oscillator eirenit for the R.F. affordine posk-
tive protection asgainst frequeney drift and a | artley
oscillator efrenit for the AF. section.

DIAL MANIPULATION:

Large 5347 dial etehed directly on front panel,
using a new mechanically perfected drive for perfect
vernier control
APPEARANCE:

The front panel Is etched hy a recently perfected
process which results in a life-long attractive finish
and the Imstrument comes housed in & streamlined
siielded cabinet.

CURRENT SQURCE:

The Model 1230 operates on 90 to 130 Volts A.C. or

D.C. any frequency. *

NEW YORK, N. Y,

1940 ELECTIONS

Will Make You Money With
Silvertone P. A, Equipment

One of the most interesting political cam-
paigns of all time is getting under way.
Huge sums will be spent by candidates and
parties to get their messages to the people.
Conventions, meetings, rallies, banquets,
sound trucks—all this means more Public
Address system sales and greater profits
from rentals and service. Sound equipment
will have the biggest boom in its history.

Are you prepared to cash in on this
enormous business? Let Silvertone Public
Address equipment help you, with its wide
selection of systems, its greater values and
its amazingly low prices.

SEND FOR THIS
FREE CATALOG!

Just address Scars Per-
sonal Service Depart-
ment and ask for Catalog
RNE132A. Send to our
nearest Mail Order
House. They are located
in Chicago, Philadeliphia,
Boston, Kansas City,
Minneapoliz, Atlanta,
Memphis, Dallas, Los
Angeles and Seattle,

Webster Rim Driven

110 V. A.C., 60 Cycle
New Design, self starting,
constant  speed.  compact
and shock-prooi,

Complete with 9" turntable, Ship. Wt 6 lbg,

List Price $6.00. Net Price $2.69 (Plus Postage).
259 Drposit Required with Order. Write for Our
Latest Radio Parts Bulletin.

RROW SALES COMPANY

A
619 W. Randoiph St. Chicago, Iliinois

HEW 1940 RADIO CATALOG AND PROFIT GUIDE
Mosr complete line of latest tadio sets, amplifiers, kits,
tools and replacenent parts, All leading brands at
bowest prices. Fast Serviee. Guaranteed Quality
The RADOLEK Company
Dept. W40, 601 W Randolph St Chicago
SEND FOR YOUR COPY TODAY




64

You will never be well known with a fist
like a foot, If you've practiced a long time
but still copy “letter-for-letter’” at slow
speed and send poorly with key or "bug,”
you know something i wrong. You've

missed that *‘coordinative Knack,”
necessary to speed and copying be-
hind!

No need to worry about it or try further to
overcome it by practice. Of course, prac-
tice is necessary but vou must KNOW
the HOW and the WHY of practice for
d loping the y FACULTIES
that mean your success in handling CW.
Since the alltime speed records are held
by Candler-trained operators, Walter
Candler’s training and personal coaching
should help you to reach your goal quickly!
T. R. MeElroy Official
Champion, Speed 75.2 w.
p.m,, says “Candler train-
ing must be good for it
gave McDonald and me
our speed and skill.”

The New
1940
BOOK OF FACTS

tells you the whole story and a
postal will bring 1t to you. No
obligation.

FREE!

CANDLER

SYSTEM CO.

ASHEVILLE, N. C.

DEPT. N-4
U. S. A

UNIVERSAL
Handi-Mikes
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The Unicontrol 5.
(Continued from page 61)

have been formed, they should bhe
drilled, according to the specifications,
The plentiful use of Lard oil on the
drill is recommeded.
Mounting the Gear Assembly

The switches, brackets, gears, ete.,
should be laid aside and the holes upon
which the switches are to be mounted
and the brackets to be fastened to the
chassis, should be laid out on the chas-
sis. Brackets and switches are fas-
tened to their respective standards by
means of 6-32 bolts and nuts, safetied
with lock washers. Mount the gear
train assembly brackets first. Thread
the quarter inch brass shafting
through the proper holes, using stand-
ard Yawxley quarter-inch panel bush-
ings as bearings. Be sure that the
shaft turns freely. Assemble the gears
on the shafts in their approximate po-
sitions and tighten them lightly. Now
mark and then cut the shaft to exact
size. File a flat place where each
bevel gear set-screw will “hit.” Mount
the switches as indicated in the illus-
trations and on the mechanical draw-
ings. Assemble and mount the bake-
lite bracket, using Yaaxley bushings
throughout wherever the quarter-inch
shafting passes through a hole.

Adjusting Gear Train Assembly

It is necessary, in order that the
gear-train assembly run smoothly,
that the adjustments and tightening
of the gears and switches be aceom-
plished with a certain routine. First,
loosen all bushings so that they are
“floating.” Next, tighten up all in-
sulator couplings so that the switches
will track evenly. Starting with the
gear at the end of the Coto wheel
shaft, tighten this gear with the Allen
key so that it meshes with the bevel
gear driving the main length-wise
shaft running parallel to the front of
the chassis. Tighten the main driving
gear on this shaft. Tighten the coup-
ling between the crystal switch and
the main drive shafting. At this time,
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Deal Direct—Factory Prices
Many models to  ehooss
from _at wholesala pricos.
AC-DC midestn $4.08,
Portable, battery ssts $3.058
up,  Car wats $1175 an.
B . all-wnys,  sta
Zamples at 509 off. FREE
1940 bareain sataloz giving
details of 10 day FRER
trisl, agent's proposition,
dincounts, Write todsy. GOLDENTONZ
RADIO CO., Dopt. RN, Daarborn, Mich

QUALITY ABOVE ALL

SOLAR.

CAPACITORS
Write for Calalog
SOLAR MFG. CORP.
BAYONNE, N. J.

Corresponoence Courses In

RADIO 2nd ELECTRICAL ENGINEERING

ELECTRICAL ENGINEERING S:: zood
alsctrioal fiald. Prepare yoursell st Low Coat, for sscurs

future, Medern course. 8o uiméliﬁn%ﬂﬂoﬁuz o:gml;\:dglr‘nm&n:&qniol‘;lly.

.l ™

RADIO ENGINEERING Zis,fme oouse i madio vublls

Traina you ta be sy rvice mnn, real vacuwm-tube tochnician.

Erpsrimental kits furnished. Diploms on completion,

525, Delorred paymaont

Elther course, onl
4] plan available, Writo for frea coples of sahasl
catalogs,’ student magesines, full  details
BEND NOW!
LINCOLN ENGINEERING SCHOOL. Box 931-R 16 Lincoln, Nobe

RADIO COURSES

RADIO {‘]PE]’!ATI’NG—BROM’)C‘ASTE\'G
eRADIO SERVICING-—a practical course
@ RADIO AMATEUR CODE @ TELEVISION
@ ELECTRONICS—1 yr, day course, 2 yrs, eve.
Day and Evening Classes. Booklet Upon Request,

New York Y.M.C. A. Schools
7 W. 63rd St Now York City

RADIO

ENGINEERING,

broadeasting, aviation and poliee radio, servicing, marine
radlo telegraphy and telephony, Morse telegraphy and
railway secounting taught thoroughly. 48 weeks' Engl-
neering course equivalent to 3 vears of college radio rk.
All expenses low. Catalog free. School established 1874

Dodge’s Institute, Oak St., Valparaiso, Ind.

DIAGRAMS YOU NEED

In one handy manual you have all
the diagrams of the most - often
serviced radios today, Over 0% of
all sets you service every day are

Press-to-talk (illus.), push button or snap
switeh. Crystal, dynamic or carbon., For
gen. use, sm. transmitters, call systems,
p.a. work,  amateurs, remote control,
pollce oars, spee. events, and other uses.
Clean cut speech reproduction, Six [It.
Z-conductor cord. Circuit diagram. Avail-
able sev. switch and circuit combinations.

UNIVERSAL MICROPHONE CO., LTD.
424 Warren Lar{le, Inglewood, Calif.,

.S.A.

ineluded. These important, hint-
giving, trouble - shooting circuits
make your joh easier, permit faster
and better repairs every time.

HOW TO SAVE TIME

Circuit data, hints, information
are time-savers and money-makers
for you. Tet this diagram manual
be your guide to bigger profits and
cagier eervice work, Why  work
blind-folded when 4 out of 5 dia-
grams you will ever need are in-
cluded in this new, low-priced
manual. Compiled by M. Befiman,
radio serviceman, noted author,
teacher of Radioin Chicago sehools,

LIMITED EDITION

Get your eopy of this- radioman’s
biggest time - saver. No need to

a test should be made to see whether
turning the Coto wheel turns the crys-
tal switch and no further adjustments
should be attempted until this particu-
lar switech turns freely and easily.
Naturally, since the bushings are all
“floating,” there cannot help but he
considerable “play.” This is of no
importance at this time. Having ad-
justed the crystal switch to perfection,
the bevel gear at the other end of the
main drive shaft is tightened and in-

BALLASTS

4 STANDARD
TYPES of Amperite
Regulators replace
over 200 types of
. « Has

ACDC Ballast Tubes now in use. .

patented auitomatic starting resistor.
List $1.00

WRITE FOR REPLACEMENT CHART “s"

Amperite Co. 561 Broadway, N. Y. C.

AMPERITE

termeshed with the driving gear to the
final amplifier plate and antenna
switches.

Tests should now be made to see
whether turning the Coto wheel not
only runs the erystal switch, but turns
the shaft from which the final ampli-
fier and antenna switches are to get
their turning power, and no further
adjustment should be made until this
step has been accomplished perfectly.

Next, tighten the coupling between
the antenna plate switch and its driv-
ing bevel gear. Placing the plate tank

spend big money for bulky, space-
wasting manuals. Only $1.95 ro-
day, brings your copy of the
handiest “on-the-job’*  handbook
of useful disgrams, (Models 1928
to date.) Well printed, with fl-
lustrations, large size 816 = 11
inches. Limited quantity af the
special price. Rush order now,

I |
I SUPREME PUBLICATIONS l
| 3727 West 13th st., Chicago, 11 |
S 't £ [anual, 4 t
Bt ang gt rn IS S Al =
| © T am enciosing $1.95, send postpaid.
O Send C.0.D. I will pay postman $1.95 and a few
[ cents postage.
I
'

NAME

A e
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| WILL TRAIN YOU AT HOME
5, RADIO _SERVICE EXPERT

RADIO SPECIALISTS NEEDED
Radio offers splendid opportunities
and good pay to men trained for
modern test and service work. Can

HOME TRAINING

t.
L SaMaPt you qualify?

Well-known

PRACTICAL

Radio Con- offered by RTA combines ‘‘bench
Lecturer, work'” with theory. Equipment
Direchig includes yprofessional Circuit An-
R? : alyzer and experimental outfits,

MAKE SPARE TIME MONEY

You also learn how to make money =zlmost from the

tart,  Course can easily be made to pay Its own way.

Don't wait.,  Write for our complete illustrated Free Boolk.

RADIO TRAINING ASSOCIATION OF AMERICA
1525 Ravenswood Avenue, Dept. RN-40, Chicago, linois

hl b | -

|
Intensive, ial i strong hasis in
mathematica and electrical engineering, ~advanced
Radio Theory and Design. Modern laboratory. Low
tuition, Self-help opportunities. Also 2-year courses in
Aeronautical,  Chemieal, Civil, Electrical and Me-
chanical Engineering. Participation in Civilian Pilot
Training ]’rogrmn Enter June, September, Decem=
r, March. Catalog

INDIANA TECHNICAL COLLEGE

740 E. Washington Blvd,, Fort Wayne, Ind.

cancermAWATION RADIO

Radio’s newest field noeds trained m y under
actual working conditions at 5P/ \‘RT.’\\' Wnrk beaide
Eadio specializts constencting, operating and servising
aireraft radio oquinment wsed in fast tronsports, Theor
demonstrated  under actusl working wnd:t:on!
Training to fit YOU for positions now. open.
ready for o well paying poaition—WRITE 'IDDAT!
= HOME OF THE DAWN PATROL
Smnm” Dept. RN-1,  TULSA. OKLAHOMA
Capt. M.AXWEI.I. W. BALFOUR, Dir.

RCA Institutes offer an intensive course

of high standard embracing all phases

of Radioc and_ Television. Practical

training with modern en‘uipment at New

York and Chicago schoo! Also special-

Ized courses and Home Study Courses under “No
pbligation” plan. Catalog Dept. RN-40.

RCA INSTITUTES, Inc.

A Radto Corporation of m»srtca Servica
75 Variuk 8t.,, New York 1154 Merchandise Mart, Chicago

[s0mnr BJG PAY JOBS

BEGIN WITH THIS FREE BOOK!

Earn money in spare time . . . be your
own boss in a profitable business... enjoy
an absorbing hobby. W hatever your am-
bition,—added income, big pay job or re-
laxation after hours, this FREE BOOK will
get you started. And enable you to buy
the finest, nationally advertised radios,
radio parts and accessories, Sound Sys-
tems and equipment at remarkably low
prices!

HUNDREDS HAVE PROFITED!

Here's a buying guide so comprehensive, so
complete, so up-to-date you can order every-
thing you need—at home. And save on every-
thing you buy! Take advantage of this FREE
‘offer. Hundreds have done it, and taken a new
lease on life. Our twenty years of experience is
your guarantee of dependable merchandise and
plete satisfaction. QOur staff of trained tech-
tians stands ready to furnish you with help-
information and ad- HEW YORK, N. V.

s Why not send for | o0 XiHAVENUE
 FREE catalog today? 501 W JACKSON BLVD
| what's in it for you.

iply tear out coupon
mail NOW!

d course, i

SPARTAN SCHOOL OF AERONAUTICS

m rEAC'HrRs'E STREET

BOSTOM, MASS. = BRONE K.Y,
NEWARK.M.L = JAMAICALI,

RADIO + Deph. 2D, 100 SIXTH AVE, N. Y. |j
EE 1940 Lafayette Catalog No. 80 ]
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switch in proper position so that it
tracks with the crystal switch, tighten
the driven bevel gear on the extension
to the final amplifier switch. Next, in-
termesh the driving gear on the ver-
tical shaft and tighten it so that it will
drive the driven gear.

Tests should now be made to see
whether turning the C'oto wheel drives
both the crystal and final amplifier
tank switch and that these switches
are tracking.

The adjustment and tightening of
the antenna switch is but a repetition
of the process applied to the final am-
plifier switch.

Completing the Gear Assembly

If everything has been worked out
properly to this stage, turning the
Coto wheel will serve to turn all three
switches but there will be considerable
“play.” The elimination of this play
is a slow, tedious, but exact process.
Tighten up all of the Yaxley bushings
closest to each of the three switches.
Do this a little bit at a time, testing
after each step to see that the switches
turn freely, and that the shafting is
not binding at any one point. When
the bushings mentioned above, have
been tightened as far as they will go,
attention should be turned to the bush-
ings in the various brackets and these
should be tightened in the same man-
ner. Eventually a stage will.. be
reached where all bushings are as
tizht as they can be made and yet the
switch assembly turns freely and
smoothly. Do not rely upon oil at the
bearings to accomplish this, but make
each step carefully and slowly such
that the shafting turns with a mini-
mum of friction “as is”. Upon tight-
ening all of the bushings to a maxi-
mum state, as mentioned above, they
should be locked to the chassis and
brackets by means of solder. Use acid
core solder, if necessary, wiping away
all excess acid, and following it up
with a bit of rosin-core solder.

Balance of the R.F. Assembly

The shield between the crystal and
final amplifier stages should next be
constructed and the tube socket
mounted where indicated on the illus-
tration. The under-chassis shield
should be bent as indicated, inserted,
and bolted down, lock washers being
used throughout.- Either a hole or a
slot can be cut for the drive shaft of
the gear assembly; but if the former is
used the shield will have to be in-
stalled before the gear assembly is
completed. With a small blow torch,
or heavy iron, flow solder along the
junction between the under-chassis
shield and the chassis so as to make an
electrically tight joint.

The balance of the R.F. compo-
nents may now be mounted in order
from the erystal stage forward.

Testing the Unit

While the use of standard Barker &
Williamson coils is recommended, it
may be found owing to vagaries in the
wiring, (since no two hams wire alike)
that the coil and condenser combina-
tions will not hit the band for which
the coils were purchased. This is over-
come by taking off turns, one at a

Save
Wett e

RADOLEK RADIO
PROFIT GUIDE!

In the Radolek catalog you will
find the MOST for your moneyl
Lowest Prices! Best Qualityl
Biggest walues! Most completa
Stock! Fastest Service! Send for
your FREE copy NOW!

The world's most complete stock

of radio repair parts and exact
dunl!caha replacements.  All lead«
ing brands at lowest pricesl

All fypes. RCA, Syivania, Ray-
thaon Philco, ete. Includes KKei-
log, special Majestic and transmite
ting tubes. Complete selection.

The most complete line ever dis-

layed in any catalog. AIll lead-
Eng makes. Includes latest im-
proved 1940 models at lowest

A Huge selection of money-saving

set Imrgalnsl Naw Phono-Radio
tiec tuning
Beautiful cabinets. Now

sels.
“Ham' receivers and equipment.

Complete new auto radio section.
Includes vibrator replacement
guide, new auto aerials, custom
l?anel control plates for all autos.

COMPLETE P. A. SEI.

New 1940 public address ampli-
fiers irnm 5 to 100 watts, Com-
plete A. Systems for perma-
nent, Mobile and Portable use.

Extra profits for you! Standard
Brand Electric Irons, Stoves,
Heaters, Percolators. Waffle Irons,
Vacuum Cleaners, Trains, Clocks,
Mixers, etc., at lowest prices!

Serviceman? ] Dealer?|] Experimenter? O]
8 B B B &8 B _B N N N B _§ & § |

i ]
1 Ch. RADOLEK @, 1
I 601 W. Randolph, Chicago, Dept.B-40 |
l Send ' the 1940 Radolek Radio Profit Guide l
FREE,
= 1
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@® For those applications requiring paper
type condensers, be sure you check with
the new 1940 AEROVOX catalog.

Despile the preponderant use of electro-
lytics, AEROVOX maintains a wide choice
of paper condensers to meet those needs
where only paper dielectric can be safely
and satisfactorily used. You can have
uncased unils for your own grouping and
container; inexpensive paper tubulars;
various lypes of metal-can jobs; bakelite-
case paper units; oilfilled high-voltage
capacitors, eic., etc.

All of which is typical of the AEROVOX
aim to provide condensers that fit into
your exact needs, rather than expecting
you to improvise or warp your require-
ments to an otherwise limited choice of
condensers.

Have You Our
NEW CATALOG?

Contains more pages, mere items, more
choice. Ask your local AEROVOX jobber for
your copy—or write us direct. Also ask about
the free subscription to the monthly AERO-
VOX RESEARCH WORKER.

TR T %. - =
IN CANADA: AEROVOX CANADA.
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time, for each coil until that coil hits
the crystal frequency with the final
amplifier tank condensger 509; meshed.
As many as four turns, two from each
end, may be required to be removed.
In the laboratory model, on the con-
trary, it was found that the 160 meter
coil did not hit resonance because the
condenser or the coil was too small
It was remedied by padding the tank
condenser with a 60 micromicroferad
fixed Cardwell air condenser (Card-
well Type EE-60-FS).

The oscillator coils may also need
considerable tailoring to accommodate
the wiring. The actual coils used in
the laboratory model were as follows:

160 meters—48 turns, close
wound, No. 30 EC.

80 meters—30 turns,
wound, No. 28 EC.

40 meters—15 turns, No. 22
EC, spaced to %",

20 meters—~6 turns, No. 22 EC,
spaced to 27,

10 meters — 7 turns, No. 14,
tinned, %" diam., spaced to
1%,

All the coils excepting the 10 meter
coil were wound on Millen 1" forms,
while the last mentioned coil was self-
supporting,

In testing the set, care should be
taken to remove not only the plate but
the sereen voltage from the RCA 828
while tuning the oscillator, since leav-
ing the screen voltage on the tube with
the plate voltage removed might cause
its sudden destruction. While the RC4
1610 is a standard oscillator tube, grid
bias and screen voltage will have to be
experimented with, in order to find

close

- optimum operating conditions,

After the laboratory model had been
built and was working and because
many of the amateurs still feel that
they would not care to expend the ad-
ditional money for a special oscillator
tube both the RCA 6V6 and 6L6 were
tried as oscillators. Both of these tubes
performed excellently and, as a matter
of fact, gave increased drive on ten
meters.

Suitable changes to accommodate

the transmitter for 6V6 or 6L6 opera-.

tion include the replacement of the
2% volt filament transformer in the
power supply chassis with one of simi-
lar physical dimensions delivering 6.3
volts A.C. at 1 ampere. The center-
tap of the 6 volt transformer is not
grounded and the ground end of the
cathode of the crystal oscillator 6Vé or
6L6 is brought out to key-jack J2 with
a .1 microfarad by-pass condenser to
ground inserted in the R.F. chassis.
The circuit for the optional additional
crystal oscillator is shown. Metal
tubes in the 6Vé-6L6 class are to be
preferred for this purpose over those
made of glass since the feed-back trou-
ble is minimized.
Conelusion

There are several points of general
nature which should be considered by
the constructor. Firstly, make sure
that every connection is tight. You
will regret a “Rosin-Core Jernt” more
than you imagine. When the unit is
finished, it will be very difficult to dig

April, 1940

into its “guts,” not only to find the bad
connection but to get a soldering iron
into the restricted space. “So make
'em good, and make 'em sure.”

The switching from band to band
with the power on is to be discouraged.
Not only will this serve to burn the
switch points, but the'shock to the tube
and the condensers is serious. Before
switching from one band to another,
turn off the high voltage. It's safer.

While on the subject of safety, do
not forget to insert the interlocks on
the top of the cabinet. True, there is
no need for the interlock during the
testing period. That's when you are
on your guard. But later you will for-
get, and put your hand on some coil in
changing crystals, or making some
slight adjustment, .and you will not re-
member the lethal 1500 volts coursing
through the set. That is when the in-
terlock will do you the most good.
Don't leave it out for the sake of the
few cents you will save, There is no
chance for your electrocution from the
back of the set, since you will find that
its door cannot be closed with the
chassis recommended. Remove the
door entirely and construct a metal-
cane cover to bolt over the entire
back; and you must keep your hands
out. That is what was done in the lab-
oratory model.

Once the set has been completed, the
antenna situation arises. Provision
has been made for a double and a sin-
gle-wire feed type to be used. Tune
your antenna -for each band sepa-
rately. We used a 160 meter single wire
feed, and found it satisfactory on all
bands. Once adjusted, switching is
sure-fire and more rapid than the
other fellow can @SY on his receiver.

If the insiructions have been care-
fully followed, the resulting transmit-
ter will exceed your fondest dreams,
and will leave the proud possessor of
what might truly be called the “Rig
of 1940". 50—

Servieemen’s Cases
(Continued from page 34)

second audio stage,  Keplace
it with a 0.005 to 0.0L-mfd.
unit a
........ 1) noisy a-f transformer pri-
maries
tube and eircnit noises ean
be materially reduced by
shunting each of the grids
of the power tubes to the chassis with 56,000-
ohm 1-watt resistors :
“Frying'* noise 1) replace the first audio trans-
former
2} reverse the a-c line plug.
One side causes more hum
than the other
Volume eontrol 1} 20,000-0hm
inoperative “grounding’’ v
Slipping dial ..1) echeck eclearance between dial
drum and volume control
2) pour some finely-powdered
rosin between the dise and
the engaging drum on the
driving mechanism 4

FADA 30, 31
Same Case Histories as those lisied for Fada
10, 11

green  resistor

FADA 32
Same Case Histories as those listed for Fada
16, 1%, 20

FADA 35, 358

Inoperative, ,..1) r-f coil Iugs short-cireniting
Weak reception or grounding to chassis
Intermittent re- 1) open-cireuiting r-f eathode or
ception plaie by-pass condenser
(block)

PRINTED IN U 5. A.



