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Without Affecting Tuning

obtained in this new Hammarlund LF.

Transformer from approximately one-
third critical coupling to three times critical
coupling.

ﬁ NY range of coupling variation may be

This means that your I.F. amplifier can be
adjusted from needle-sharp selectivity to the
flat-top curve required for high fidelity, or
any degree of selectivity between—all with
a mere twist of a panel knob—-all without
affecting tuning characteristics of the re-
ceiver.

The diagram illustrates the coupling range
of a single transformer. Additional trans-
formers having this feature will obviously
increase the overall selectivity of the IF.
amplifier.

NRA Canadlan Office:
41 West Avenue North
Hamilton, Ontario

, JO Banin Nedio
| ‘llammarlund

PRODUCTS

Shield cut away
to show
mechanism

The variable coupling mechanism for panel
control of up to four of these transformers
is now available for the COMET “PRO™
and other superheterodynes. Or, if pre-
ferred, the coupling in each transformer may
be fixed at any desired point.

We believe this new transformer feature
provides the greatest single improvement in
receiver flexibility in recent years.

Transformers available for 465 kc. or 175
ke. List price, $5.50 each. Variable-coup-
ling mechanism for panel control of up to
four transformers, $2.50 list.

Mail Coupon for Complete Details and
General Catalog

HAMMARLUND MANUFACTURING CO.
424-438 W. 33¢d-St., New York

[ Check here for details of new Variable-Coupling I.F. Transformer.

[ Check here for New General Catalog.

wWWW americanradiohistorv com

S B



www.americanradiohistory.com

BRANCH OFFICES:
New York City,
253 W. 128th St
Tei. MOnument 2-28i2
Boston,

RADIO

ESTABLISHED 1917

Reg.U.S.Pat. OFf.

25¢ per copy, $3.00 per
year by subscription in
the U.S. $4.00 elsewhere.
Send subscriptions to the

J. H. Condon,
6 Marlboro St.
Chicago,

C. W. Nelson,
3618 North Bernard St.
Los Angeles, Calif.
1455 Glenville Drive.
Tet. CRestview 4017

A NATIONAL MAGAZINE -

Publication Offices—Pacific Building, San Francisco, California

D. B. McGown, Technical Editor.
Clair Foster, Amateur Activity Editor.

H. W. Dickow, Publisher.

PUBLISHED MONTHLY

Frank C. Jones, Engineering Editor
C. C. Anderson, Engineering Draftsman.

San Francisco office.
Entered as second class
matter at the Post Office
at San Francisco, Cali-
fornia, under the Act of
March 3ed, 1879.

Vol. 17

JULY, 1935

No. 7

Radiotorial Comment

ANY letters have come to us from

thinking and experienced men in

amateur radio inveighing against the
impression sought to be conveyed by the
author of the article headed, “Losses”, on
page 39 of QST for June, 1935. One of
these men was a director during the years
when the ARRL board was a self-appointed
body. He makes no bones over calling the
article by its right name.

Whether or not a statement is a lie de-
pends upon the motive back of it. If the
statement is made with no intent to deceive
it cannot in all fairness be called a lie. It
may be a deplorable untruth but if the re-
lator has no intention to deceive and ac-
knowledges his error then his transgression
may be forgiven. On the other hand, a
statement may accord with known facts and
yet be the lyingest thing imaginable if it
was made deliberately to create an impres-
sion contrary to the truth,

And a statement may be true so far as its
actual wording goes but by deliberate avoid-
ance of the whole truth still may be a lie.
One of our immortals said, "Truth that is
only halt the truth is the biggest lie of all.”

The- intent of the author of “Losses” is
to create in the mind of the reader the im-
pression that the amateurs of America could
not have suffered a series of losses in the
waves below 150 meters because, he says,
they never did have rights in that part of the
spectrum until spokesmen for the ARRL
secured them in the form of ‘substantial
bands™ at 80, 40 and 20 meters.

He states as a “‘fact” that only two inter-
national conventions, (Washington in 1927
and Madrid in 1932), have dealt with ama-
teur radio. That is true only so far as the
use of the word, “amateur”, is concerned
but it is not a “fact”. Every radio conven-
tion that ever took place dealt with the
case of amateur radio stations, but they were
called “private” stations. So that saying
amateur radio was not dealt with before these

.

"CORNERED"

two conventions is only half the truth—and
a very small half, at that.

Parts ot “Losses” are plausible if you
accept the author's premise that the ama-
teurs had no rights below 150 meters under
the law of 1912, but the premise being un-
true the conclusions must therefore be un-
true. A writer can come to any conclusion
that suits his purpose if you let him manu-
facture his own premise.

The premise of the author of “Losses” is
that “since amateur licenses granted no right
to transmit below 150" the amateurs had no
rights in the territory below that wave. The
talsity of this premise lies in the assumption
that it was licenses issued by the Department
of Commerce that granted rights. Well,
licenses don’t grant rights; only laws can do
that. The law of 1912 specifically provided
that “private” and non-commercial stations
must be licensed by the Secretary of Com-
merce to use waves not exceeding 200 meters
and an input not exceeding 1 KW. And the
law gave the Secretary no authority to bar
“private” (amateur), stations from using
waves below 150 meters, and no authority
to license commercial stations below 200
meters.

So when the amateurs gave up their right
to use any and all waves below 200 they of
their own free will gave up their rights
under the only law that governed radio in
the United States until the adoption of the
Radio Act of February 23, 1927. And when
they, “speaking through their authorized rep-
resentatives”, later agreed to accept of all
this short-wave territory below 200 meters
only some restricted bands at 150, 80, 40
and 20 meters they again gave up of their
own accord their right under the law to be
licensed anywhere below 200 meters.

After the adoption of the Radio Act of
1927 there was a case in the Court of Ap-
peals that arose from the RCA and other
radio corporations appealing from orders of
the Federal Radio Commission. Section 16

of the Act required the Commission to file
with the court a “Statement of Facts”. The
commission did so and their statement be-
came a part of the printed record of the
case. In one place in this Statement of Facts
—referring to the amateurs—the commission
tells the court:

“Prior to February 23, 1927, they were
entitled to use the entire range of frequen-
cies from 1,500 KC upwards. They were
the first to make practical use of short waves
and demonstrated their efficacy to the world
by feats of the most dramatic character. Their
contributions to the science of radio com-
munication have only too often been the
demonstration of the utility of frequency
ranges only to arouse the desires of the
commercial interests to deprive them of the
use thereof. At the various National Radio
Conferences, speaking through their author-
ized representatives, they offered to relin-
quish most of their territory for commercial
development.”

We have been told, (and it is altogether
likely), that this particular section of the
“Statement of Facts” was prepared by Mr.
Paul Segal, a director of the American Radio
Relay League, and at that time in the legal
division of the Radio Commission. So we'll
leave it up to Mr. Segal, now general coun-
sel of the ARRL, to say which tells the truth
—the QST article, "Losses”, or the “State-
ment of Facts”. If Segal should choose to
back up his friend Warner by telling us that
what the Federal Radio Commission told the
court was not the truth that would be Mr.
Segal's affair, not ours.

Next month we shall print quotations from
Warner's own writings in contempofrary is-
sues of QST to show that he knew then just
what the law of 1912 provided for the
American amateurs and that he knows the
amateurs have in fact suffered a series of

losses. We shall show out of the very mouths
of these “authorized represemtatives” the
sophistry of the article, “Losses”.
-
i
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(Colonel Fosters (omment

The ARRL Serves Notice on the World That the Amateurs Need No More Frequencies

In almost every issue of “QST" there are
two or more pieces of propaganda aimed at
creating in the minds of readers impressions
more or less wide of the truth. Even the
correspondence that is published is obviously
selected to support the present administra-
tion of the American Radio Relay League.
The cumulative effect on all members, in-
cluding the commercial members, is enor-
mous.

About every so often there appears an ex-
ample of propaganda that is nothing short
of diabolical in its possibilities for harm
to the amateurs. The article called “Buck-
ing"' by the president of the ARRL that ap-
pears on page 16 of “QST" for August, 1929,
is a glaring instance. Its theme is that
“bucking” never did anyone—and specific-
ally the radio amateurs—any good.

It cites the successive restrictions that have
been placed on the users of motor cars and
assumes that they parallel the restrictions
that have been imposed upon the owners of
non-cpmmercial radio stations. The situa-
tions would be analogous only if most of
the highways were taken away from the
public and given over to the sole use of
commercial vehicles.

Mr, Maxim says, "When congestion grew
worse and hundreds. of broadcasting stations
and millions of the public added themselves
to radio, amateurs had to be still further
restricted. It was perfectly just and proper
that they should be, since the public interest
required it.”

It is commercial interest he is talking of,
not public interest. The public interest had
nothing to do with the over-riding of the
law of 1912 and getting the ARRL to accept
on behalf of the American amateurs Certain
narrow strips of the territory the daw had
given them. Commercial interests alone
were accountable for that. The interests of
the public was of the least concern to the
commercial interests and their adherents in
the government employ.

Does anyone believe it was the public that
demanded the amateurs give up their 200
meters and downwards!  What had the
interest of the public in broadcasting to do
with what happened in a part of the spec-
trum where there was no broadcasting! Does
any amateur credit Maxim’s conclusion,
‘Since the public interest required it!”

“When the ultra-eficient high frequencies
came into use’, continues Mr. Maxim, “the
problems of traffic control became interna-
tional. A congress of delegates from most
of the nations of the earth was called in 1927
to agree upon still further restrictions. The
amateurs, together with other interests, had
to give ground again.”

No, the convention of 1927 wasn't for the
purpose of agreeing on further restrictions.
It was largely to compose operating and
business differences among the commercials
themselves. But the outstanding motive of
the commercial people who dominated that
convention was to see—and each for him-
self—how nearly all of the short-wave spec-
trum they could annex and how little they
might leave for Army, Navy and other
really public interests. That this convention
would be a dog-fight among commercial
radio people was plain to every man of ex-
perience with the hard-boiled eggs of the
business world. 1 went to Hartford myself
to tell this to Warner six months or more

<

before the convention but he brushed it aside.
Next month I'll tell you the story of this
visit.

Mr. Maxim says that at this convention the
amateurs “"had to give ground again.” No,
they did not have to. This declaration is
quite in character with the philosophy of
fatalism that accounts for the futility and
ineptitude of the present ARRL officers as
‘legislative representatives of the amateurs”,
as they grandiloquently cail themseives.

Maxim pathetically inquires, "Of what
avail is it to buck this sort of thing?” Mr.
Maxim is evidently not a reader o? history.
Ever since man came upon the earth every
advance in the civilization of the world has
been started by a few thinking and cour-
ageous souls who bucked ignorance and
prejudice and oppression. l% it had not
been for buckers the human race would still
be living in the stone age. If the amateurs
had done some real bucking when they had
the law of 1912 on their side, instead of
“relinquishing most of their territory for
commercial development”, they would not
now be in the position they occupy through
following leaders who have never for one
minute got off the defensive.

Maxim said last year in his annual .report
to the directors, QST passes across the desk
of nearly every important figure in the radio
world,” Correct. And that means across
the desks of the commercial men who have
horn swoggled the amateurs again and again.
And these “important figures”—because they
have subscribed for QST—are members of
the “amateur”” organization and help pay the
salaries,

And what do you think these important
figures thought when they read this anti-
bucking proclamation of the president of the
organization that speaks for all amateurs!
What would you think if you were in their
place? “Oh, at Madrid these amateurs won't
ask for any of the frequencies we took from
them without the sanction of the law. Their
president has put us all on written notice
that if we impose further amateur restric-
tions his advice is not to buck.”

The commercials did not have to respond
to a request for more frequencies. The
ARRL board, on the advice of K. B. Warner,
voted to make no request. And the com-
mercials did impose a severe amateur restric-
tion at Madrid. Warner, always teaming up
with Maxim, saw to it that the amateurs did
not buck until it was too late for the buck-
ing to do any good. He accomplished this
by not telling this restriction even in his
report to the directors. He told them and
he told the amateurs in QST that there had
been no change in amateur communications
regulations; and he said, “The Madrid con-
vention takes effect the first of 1934 but we'll
never know the difference because it has no
effect on us.” Accepting Warner's report
as the truth the amateurs did no bucking
until eight mnnths afterwards when an in-
dividual amateur learned the facts through
the State Department.

And when the truth was disclosed Warner
did his level-best to prevent bucking. In
his efforts the pages of QST were used pro-
fusely, and he published and distributed—at
the expense of the amateurs—a pamphlet
that he called, “lInternational Message
Handling”, designed to stop the bucking
against the belatedly exposed restriction.

And when the Senate Committee on For-
eign Affairs was considering the ratification
of the Madrid Treaty this pamphlet was pre-
sented to the committee by the chief engi-
neer of the Federal Radio Commission. The
chief engineers in a letter directed the at-
tention of the senators specifically to this
statement in Warner's final paragraph:

"I have heard it said that it is the posi-
tion of the ARRL headquarters that the treaty
must be ratified. Our position is much
simpler than that. It is simply that our
executive committee, after thorough-going
study, can find no reason from our standpoint
why the treaty should not be ratified.”

Note that he does not say, "our board of
directors’”. Warner never let this vital ques-
tion come to the board for decision).

Members of the senate committee had re-
ceived protests from individual amateurs and
had really considered them seriously, as the
verbatim minutes of their meetings show.
But this pronouncement from the secretary
of the ARRL finally disposed of the protests.

And thus the promise held out to “nearly
every important figure in the radio world”
by Maxim was made good to the best of his
and Warner's ability.

And now along comes Warner with a
piece of propaganda of his own equally as
disastrous to amateur interests as Maxim’s.
Read again Warner's editorial in QST for
June, 1935, Instead of starting with a posi-
tive sentence such as, “"We know there is
bad interference in the amateur bands”, he
makes the admission weak by using a string
of negatives, “"We would not like to be mis-
understood as saying that there is not bad
interference in the amateur bands.” A state-
ment purporting to be positive but made up
of negatives is never positive.

Warner would not like to be misunder-
stood. Never fear, the intelligent reader
will understand clearly that by means of
this editorial he is telling '"'nearly every im-
portant figure in the radio world” the ama-
teurs right now have all the space they
really need if only they will provide them-
selves with complicated and expensive re-
ceivers such as no commercial company
needs or would use. This same propaganda
was preached after the 1927 convention by
ARRL headquarters representatives. It was
amazingly untrue then when there were only
half the licensed amateurs there are now.

Note how Warner sums up at the end
of his June editorial :

‘Today with a SS réceiver we can work
more stations in an evening or work one
station a longer period of time, keep more
schedules or raise more desired stations—
do more desired things rather than random
things—than ever before in the history of
amateur radio.’

No weakening of this passage by the use
of negatives. The conclusion was meant to
convey to the world of radio with finality
the thought that the amateurs need no more
frequencies.

And just won't the important figures of
the radio world make good use of this at
Cairo! They could never have become im-
portant figures of the radio world if they
were so dumb as not to capitalize a state-
ment like this in the official publication of
the ARRL by its general manager.

Just why should Warner serve this notice
on the radio world? You'te asking me!

—Clair Foster, W6HM.
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A DX Superheterodyne —1936 Model

An Amateur Receiver Setting New Standards
Unexcelled For DX Reception

@ About six months ago, W6CUH was mov-
ed t0 a new location and the change involved
a complete rebuilding of the station. The
first and most important item to be consid-
ered was the receiver. As there are many
ways of getting a kilowatt into the antenna,
it was decided that the receiver should have
first attention—ever keeping in mind the
old saying that we can’t work what we don’t
hear. Most receivers have one or more com-
promises in their make-up to take care of
several bands, phone or CW, and similar
tequirements. In this case, the receiver was
to be a superheterodyne, for CW only, and
designed for the greatest possible weak sig-
nal response and highest signal-to-noise ratio.

Only the two DX bands, 14 and 7 MC,
are to be used and band changing must be as
nearly instantaneous as possible. The band-
spread should be comparatively small for
good DX hunting—in this receiver, the 14
MC European stamping ground (14250-
14400 KC) covers only ten degrees, so that
an ear can be kept on the whole of this
region almost continuously with but little
dial cranking. The dial must be larger than
usual and have its whole face visible; one
can then tell at a glance in what part of the
band he is tuning. RF, IF, and AF manual
gain controls must be provided, because cor-
rect balance of the three is absolutely nec-
essary to dig a weak signal out of the mud.
Lastly, the power supply should be a sepa-
rate unit in order to minimize hum and power
line noise pick-up.

Starting with the above requirements, all
available published data on supers was re-
viewed . . . then four months of rather steady
spare time work saw completion of the re-
ceiver. It performs right up to expectations,
showing that none of the added refinements
were superfluous. However, this story will
not attempt to present all the myriad small
constructional and layout points—these being
largely dependent on the make of apparatus
used. Anyway, few ham receivers are ever
exact copies of 2 model. So with this in
mind, we will see how the DX requirements
outlined above are fulfilled by application
of rather general design improvements to a
specific job.

Number one feature is the high-gain re-
generative RF stage using two 954 acorn
pentodes in parallel, a stage having enpugh
gain on 14 MC to make a loud European
block the first detector. Next is the auto-
matic band change accomplished by three
cam switches on the main tuning shaft; they
shift trimmers to change from 14 to 7 MC,
the coils being permanently wired in the cir-
cuit. On the dial, 7 MC occupies a region
from 10 to 50 degrees and 14 MC 65 to 90
degrees, the actual switch™in trimmers being
set to occur at 60 on the dial. The shielding
is unusually complete; each stage is enclosed
in its own shield which in turn is insulated
from the main chassis and grounded at only
one point. Extra filtering and by-passing of
all RF circuits also goes far to increase the
signal-to-noise ratio. A very high-C tuned
plate circuit has been aded to the BFO to

e

reduce harmonics, and lastly only 15 volts
on the audio stage does its part in holding
down noise.

The layout of the parts was dictated en-
tirely by short leads. Every effort was made
to work-in each piece of equipment to ob-
tain the shortest possible leads, regardless
of convenience or trouble. As a result, there
is hardly a grid lead over, one inch in length
in the whole set. Tubes are laid horizontally

for the most part, although two are vertical
(even one of these is upside down!) A
special five«nch diameter dial with an im-
proved ball bearing mounting is used. The

By CHAS. D. PERRINE, JR., W6CUH

photos furnish a general idea of the unusual
arrangement of parts.

Fig. 1 shows the complete circuit of the
receiver. It is so drawm as to show the
grouping of the parts in each shield com-
partment just as they are in the set itself.
It will be secen that by-passes and resistors
for each stage are shielded in a small com-
partment that is part of the main stage shield.

Two 954s are paralleled in the RF stage
because then the output impedance of the
combination is only half that of one tube;
this makes possible a closer match between
the tube output impedance and the load

Left side of the recciver, showing th shield boxes for the front end and the HFO compartment.
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FIG. |—Complete circuit diagram of the "1936" Amateur Superheterodyne. The legend is shown on the facing page.

represented by the detector tuned circuit,
hence a higher effective gain. The 954 com-
bination has the same plate impedance as a
single 6D6, but with over twice the ampli-
fication factor. The first stage in any super
must have the highest possible gain, because
the signal to noise ratio depends almost
directly on this gain.

Regeneration in the RF stage becomes un-
usually effective when using the 954s be-
cause the screen voltage regeneration control
can be run right up to the point of oscillation
with no sign of instability. A small cathode
coil coupled to the ground end of the 954
grid coil serves to introduce the required
feedback. The antenna coil is also coupled
to the same end of the grid coil through
a Faraday screen.

The circuit shows three condensers across
L1. C1 is the main tuning condenser which
is ganged with those in the oscillator and
first detector. C2 is the 14 MC trimmer
which is permanently in the circuit; a similar
condenser is in the oscillator and first de-
tector, the three being used to line-up the
front end on 14 MC. The third condenser,
C3, is the larger trimmer, that when cut
into the circuit by the cam switch on the
main condenser shaft, loads each circuit to
7 MC. .The wuned circuits are thus quite
low-C on 14 MC and medium-C on 7 MC;
the higher C on 7 MC causes a slight loss
1n sensitivity, but this loss is more than com-
pensated for by the increased gain in the
954s. The trimmer switching method was
used because any type of coil switching or
turn shorting introduces too much loss when
coils and condensers must be crowded to-
gether in order to obtain short leads.

Note that the 954s have their heaters and
screens by-passed twice. One set of by-
passes is right at the tube terminals inside
the special adapter shown in the photo. The
other by-pass set is in the regular detector
filter compartment.

The first detector is inductively coupled
to the 954s and is conventional in all but the
method of coupling the oscillator. The
method shown couples the oscillator plate
tp the detector suppressor grid through the
condenser C4 and the resistor R8 which
places a positive voltage on the suppressor.
The idea originated with Frank Jones and
performs heautifully because the positive
voltage on the suppressor seems to consider-

-

ably increase the conversion gain of the first
detector. Adjustable fixed bias further in-
creases the gain of the first detector, as has
been repeatedly shown in the past.

There is nothing unusual in the HFO out-
side of the thorough filtering, both sides of
the heater being by-passed. The screen
voltage is obtained from a voltage divider
located in the HFO's filter shield compart-
ment. In addition to the three condensers
across the coil, there is a small two plate, 2
mmf. trimmer controlled from the front
panel. Its purpose is to allow convenient
compensation of occasional shifts in fre-
quency due to warming-up and changes in
line voltage. Since this little trimmer only
shifts signals about 2 KC on the dial, it
affords an added vernier control that makes
tuning easier on weak signals in the midst
of QRM. While this trimmer controls only
the oscillator, its effect is so small that the
oscillator is not brought out of line with
the rest of the front end by its use.

The crystal filter circuit 1s again a product

of Frank Jones, with but one modification.
A split condenser with grounded rotor is
used to tune L9 to 465 KC. This places twice
as much capacity between the first detector
plate and ground, thus by-passing more ef-
fectively the high frequency components in
the first detector plate circuit.

The two stage IF amplifier uses the con-
ventional circuit; however, about twice the
usual amount of by-passing and filtering is
used. Screen voltage is obtained separately
for each tube by a dropping resistor. This
prevents possibilities of screen coupling and
means one less lead to be by-passed and
filtered as it leaves the stage shield.

A 6C6, triode connected, is used for the
second detector because of its low hum-level
heater and general repurtation for great
quietness. Used in this manner, its ampli-
fication factor is about 25, which means
just that much more gain. Its one ~dis-
advantage is its inability to handle large sig-
nals without blocking, but this receiver was
designed primarily for best results on weak

Right side of the receciver, showing crystal filter

The audio tube hangs

box under the chassis.
upside down.
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LEGEND FOR FIG. |
L1—5 turns, I-in. diam., No. 28 enamel.
L2—13 turns, I-in. diam., No. 20 bare.
L3—2 turns, l-in. diam., No. 32 S.S.C.
L4—9 turns, i-in. diam., interwound with
L5—No. 30 D.S.C.
L5—13 turns, |-in. diam., No. 20 bare.
L6—12 turns, |-in. diam., No. 20 bare, tap-
ped 4 turns from ground.
L7—95 turns, l-in. diam., tapped at 30 turns,
No. 32 D.S.C.
L8—30 turns, |-in. diam., No. 32 D.S.C.
L9—Hammarlund choke with center pic re-
moved.

Cl—Approx. 20 yyuf.—Hamm. 50 ppf. with

two stator plates removed.
C2—20 yuf. Cardwell Trimair.

C3—100 yuf. Cardwell Trimair.

C4—.0001 mica.

C5—.01 mica.

Cb—.1 non-inductive paper (500 V.)

C7—1. yf. paper (500 V.}

C8—.04 paper.

C9—3 puf—see text.

C10—.004 mica fixed.

Cl1—.001 mica variable (trimmer)

C12—.001 air var.

C13—50 yuf. air midget (Hamm.)

C14—140 puf. per section (Hamm.) midget.

C15—Phasing control—10 y,.f.

R1—400 ohm, | W. RI5—200 ohm, 3 W.

R2—10,000 ohm, | R16—10,000 ohm,

R3 \IN(.)OO & tone control.

—1, ohm, « RI7—

R4—1,000 ohm, var. a A?;O%?,?r?. Bt
pot.

RS, R6—CT 30,000 R!8—5.000 ohm, 3
ohm, 50 W. volt-
age divider.

R7—100,000 ohm, |

Tl, T2, T3—Hammar-
lund 465 KC

X IF trans.

R8—50,0000hm,3W. .T4—UV7i12 RCA

R9—40,0000hm, 3W. audio trans.—

R10—50,000 ohm, 3 1,000 ohm peak-
w

L ed type.
R11—500,000 ohm, RFC|—85 mh.
3w, RFC2—2 mh.

R12—15,000 ohm,
var. tapered.

R13—50,000 ohm,

S—Band changers.
SI—BFO strength

var. pot. control.
R14—10,000 ohm, 3 S2—Xtal shorting
w. Sw.

signals; the strong signals can always be
held down by manipulating the IF gain con-
trol. The self-bias resistor is adjustable be-
cause its value has a definite effect on the
signal-to-noise ratio, The plate circuit is
thoroughly filtered, resistors being used in
place of RF chokes because they do not have
any resonant tendencies which might cause
oscillation in the second detector.

An old-time RCA audio transformer,
somewhat peaked at 1000 cycles, was re-
painted and used to couple the audio stage
to the detector. Eventually, a bandpass filter
will be worked out to be used in its place.
A conventional tone control across the trans-
former primary allows one to obtain best
readibility through different kinds of noise.
The AF gain controi across the transiormer
secondary is turned nearly all the way off
for best signal-to-noise ratio.

The audio stage is used only to provide a
measure of audio selectivity and to allow
smooth AF gain control. A 6C6, triode
connected, is again used here for the same
reasons it was employed as second detector.
Since little actual audio gain is required,
the voltage is kept low with a consequent

(.

improvement in signal-to-noise ratio. The
measured -voltage on the audio plate is only
15 volts, this voltage being fed through a
resistor to keep plate current and voltage
out of the phones. An additional RF choke
and by-pass condenser keep RF from wander-
ing in via the phone cord.

The BFO is different in two respects.
First, it_is entirely air tuned by a .001 mfd.
variable condenser which assures absolute
freedom from frequency drift. A small 50
mmf. midget condenser is mounted on the
side of the BFO shield can and connected
across the large tuning condenser for ex-
ternal vernier adjustment. The second fea-
ture is the high-C tuned plate circuit using
004 mfd. of tuning capacity. This defi-
nitely cuts down the otherwise strong har-
monics in the BFO output and thus reduces
slightly the characteristic oscillator hiss. An-
other refinement that helps on weak DX is
the switch that cuts down the BFO plate
voltage. The weaker BFO output thus ob-
tained will still produce a good beat with a
weak signal, but the oscillator hiss is less
and the signal more readable. The BFO is
coupled to the grid of the second detector
by a small capacity formed by wrapping three
turns of insulated wire around the detector
grid cap. This is more capacity than nor-

edge are such that it fits flush with the main
dial ‘surface. It is held to the panel by two
small machine screws, blind-tapped into the
back of the dural square. This was done to
keep the front of the dural marker clear of
everything but the black line, so that sleepy
eyes in the early AM can always remain
centered on the marker line. Due to the large
dial diameter, the bearing in the National
vernier movement had to be trued-up by
making the back of the dural disc ride on
three ball bearings out near its edge; these
are set in the ends of brass studs threaded
through the panel from the back and fur-
nished with lock-nuts. Then by adjusting
the studs, the dial can be brought absolutely
parallel to the panel and will run true in-
definitely.

Looking at the left of the receiver, one
can see the chassis mount about half way up
the panel. Under the chassis are the three
shield boxes comprising the front end. The
HFO is next to the panel, then the first de-
tector, followed by the RF stage at the back.
The oscillator and first detector tubes ate
mounted horizontally in their respective
shields, while the 954s mount in a special
adapter that plugs into a 6-prong socket on
the back of the detector shield so that they
project-through and into the RF shield box.
Above the chassis is the BFO in the large

This plug-in compartment houses the Type 954 Acorn tubes.

mally used, but the effectiveness of the BFO
shielding and filtering is such that abso-
lutely no other coupling exists between the
BFO and any other part of the receiver.
When the BFO is de-coupled from the second
detector grid, no trace of its output can be
heard with all the gain controls running
wide open.

The power supply is also an important
item, although its circuit is not shown be-

-cause it uses nothing out of the ordinary. It

delivers an even 300 volts at the 40 MA load
drawn by the receiver. The rectifier is a
5Z3, and 90 henries and 54 mikes in the
filter take out every trace of ripple. Fur-
ther noise reduction comes from the use of
a grounded sheet copper electrostatic shieid
between the primary and secondary of the
power transformes.

Now for some mechanical and construc-
tional data. The front panel layout is shown
in one photo and is self-explanatory. The
panel is Ya-in. dural, used chiefly because of
the ease of machining. It has a black crackle
enamel finish, and the addition of engraving
puts on that final professional touch.

Chief item of interest on the panel is the
home-made dial. The vernier movement was
taken from a National Type A Velvet Vernier
dial. The original National scale was re-
placed by a new one, made of Ys-in. dural,
5-in. in diameter. The scale is machine en-
graved and filled with black enamel so as to
contrast with the grained silver finish on the
dural. One of the new large National knobs
was added, so that now one can even get both
hands on it and literally pull that weak DX
right into the shack. The dial indicator is
a black line engraved on a small piece of
dural whose thickness and lower curved

shield at the rear left corner. The two IF
stages occupy the space between the panel
and the BFO. The right side view shows
the crystal filter shield box under the chassis,
right up next to the panel. The first IF
transformer protrudes f};om the top of this
box through the chassis just opposite the
first IF tube's grid cap. The second detector
is a little further back, also protruding half
way through the chassis to bring its grid
opposite the third IF transformer. The audio
tube hangs upside down under the rear right
corner of the chassis, the box just above it
being a shield for the audio tube's associated
equipment.

The chassis and all the shield cans are
made of No. 18 gauge sheet steel. Most of
the boxes are entirely bolted together, but
the smaller ones are soldered together on five
sides, the sixth screwing on as a top. 6/32
machine screws are used to bolt the shields
together, the screws being tapped directly
into the sheet metal, rather than using nuts.
Every piece of metal is separately cadmimum
plated and rubbed down with steel wool.
Then after assembly, each box is given a coat
of clear lacquer to preserve the fnish. The
cadmium plating not only results in a beau-
tiful silver finish, but is almost as efficient
as copper in its shielding action. All the
shield cans are mounted on l5-in. bakelite
studs, 34-in. in diameter. These studs are
drilled and tapped for 8/32 machine screws
at each end. The studs supporting the sec-
ond detector can are 114-in. long, so as to
bring the tube to the proper level. Every-
thing is strong and rigid because mechanical
solidity is essential in a receiver of this type.
Plenty of metal was used in this particular
job to assure stability, some 20 lbs. of sheet
steel being required. (Continued on page 8)

=t
n |

" RADIO FOR JULY

wWWwW americanradiohistorv. com

7


www.americanradiohistory.com

The Faraday screen is of simple but effec-
tive construction. A shield partition with a
3-in. hole in it is located in the RF can in
such a manner as to separate the RF grid
coil from the antenna coil, the coils being
located opposite the hole. The screen covers
the hole and consists of s1-in. bakelite with
a copper strip screwed to its lower edge.
Bare No. 30 copper wires are soldered to this
strip and laid on the bakelite about l3-in.
apart; their upper ends are left open. A few
coats of clear lacquer is then applied to
cement the wires jeffectively in place.

A 6D6 was originally used in the RF stage,
hence the 954 adapter was made to fit a 6-
prong socket. A glance at the illustrations
will bring out most of the constructional de-
tails of this adapter. The 954 mounting clips
are eyeleted on a piece of Ys-in. bakelite
which is slightly spaced from the side of the
adapter. The opposite side comes off by
removal of four screws. The grids of the
acorn tubes protrude through the two holes
in the isde. Small brass collars are soldered
in each hole to improve the tube shielding.
The two cathodes are tied together and
brought out to the lug just below and be-
tween the tubes where convenient connec-
tion can be made to the RF cathode coil.
Heater and screen leads are by-passed by the
two condensers seen within the adapter, and
then run to the corresponding prongs-in the
tube base. The entire unit can be used to
replace the first RF tube in almost any re-
ceiver because voltages and capacities are
almost identical with those required for a
single 6D6.

The coils used in the detector and RF
stages are of a very low-loss, high Q design.
They are entirely supported on thin cellu-
loid and are 1-in. in diameter and 1-in. long,
best proportions for high Q at such high
frequencies. A collapsible form is used in
winding these coils. It is made by slitting a
piece of 1-in. diameter tubing lengthwise
down one side and then inserting a plug
(such as an old tube base) into the tuEing
so as to expand it a trifle. Thus when the
coil is finished and cemented, the plug is
pushed out and the coil drops off as the
tubing springs in. In winding the coils,
thin sheet celluloid is wrapped around the
form prepared as above, one layer being
ample. The winding is then put on with
twine of the correct diameter, interwound
with the wire to space the turns. Once
wound, the twine is removed and the coil
given a coat of celluloid cement (made by
dissolving scrap celluloid in acetone) to hold
the turns in place. The detector primary
is wound between the secondary turns after
the twine has been removed, and before the
cement is applied. The RF cathode coil is
wound on the same celluloid as the RF grid
coil, and is cemented in place simultaneously
with it. The coils thus produced are very
light and rigid, so that they are easily sup-
ported by the stiff secondary wire leads.

In the oscillator, losses are not so im-
portant, but rigidity is. Hence the oscil-
lator coil is wound on threaded bakelite
tubing which is solidly mounted on the
shield wall. All other parts of the oscillator
are likewise securely mounted and wired.
All this is done to prevent frequency changes
due to vibration and jarring.

The three band changing cam switches
are mounted on the main tuning shaft, one
behind each tuning condenser. The cams
are made from 1-in. diameter pieces of 1-in.
bakelite; part of the circumference is filed
down to smaller diameter to form the cam.
A 6/32 machine screw is threaded into the
edge of the cam to serve as a set screw and
to hold the cam rigidly on the shaft. A small
square of bakelite carries the two contacts
and is supported from the shield wall by two
studs so as to come even with the cam. The

(.
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two contacts are made from s-in. square
pieces of coin silver. One of these is soldered
on the end of a phosper bronze strip, bent
so as to bear against the edge of the cam;
the other end of the strip is screwed to the
bakelite piece mentioned above. The high
part of the cam thus presses the contact
against the other stationary contact supported
in like manner from the bakelite square by
a shorter phosphor bronze strip. As the cam
bends the movable strip, a slight wiping
action is obtained between the contacts as
they make and break, and effectively keeps
their surfaces clean. The action of these

.switches is positive and quiet.

First adjustment and lining-up of this
receiver requires no more effort than for
similar sets. The IFs should be lined up
with some sort of calibrated signal genera-
tor, or by using the crystal in a temporary
oscillator. The BFO is then set to the IF
frequency and its plate tank tuned until maxi-
mum output is obtained at the second de-
tector grid. This tuning is quite broad and
no difhculty should be encountered in this
part of the adjustment. Next in order is
the adjustment of the crystal filter, the de-
tails of which have previously been covered
in these pages.

The front end is first lined up on 14 MC
by means of the trimmers permanently con-
nected in-the circuit: Once these trimmers
are set, the dial is twisted over to the 7 MC
portion and the 7 MC trimmers, thus cut into
the circuit by the cams, are set to line up
the RF, detector, and oscillator on 7 MC.
The band switches should, of course, all be
synchronized to close at 60 on the dial. Since
the receiver covers only two narrow bands,
front end tracking is accomplished rather
easily. Slight modification of the oscillator
tuning condenser may be required, and can
best be done by slightly bending or twisting
an end rotor plate on the oscillator tuning
condenser until the tracking is as it should
be. If cure is exercised in winding the RF
and detector coils, these circuits will track
nicely without any juggling, and this in spite
of the sharp tuning ot the regenerative RF
stage.

Due to the excellent shielding and isola-
tion, the regeneration in the RF stage is very
stable and effective. Even so, its perform-
ance should be checked to see that the cathode
coil causes oscillation to begin when the
screen voltage reaches 70, approximately.
Otherwise some gain will be lost if oscilla-
tion is reached at too low a value of screen
voltage.

Now for the proof of the pudding . . .
results! Foremost is the receiver's flexibil-
ity. The quick band change made possible
the hearing of all continents in less than four
minutes during the March DX contest. On
14 MC the whole band can be covered with
extreme effectiveness and there is small chance
of missing desirable DX ; on ocasion over 30
Europeans have been logged in one eve-
ning, resulting in as many as 17 QSOs in
four hours.

Sensitivity and quietness are quickly evi-
dent. The 954s were compared with the 6D6
in the RF by adjusting each to produce the
same noise level in the output, and it was
found that with the 954s even moderate sig-
nals would block the first detector, and sig-
nals unreadable on the 6D6 came right up
above the noise. As further proof one night
VK3PG was copied R1 on 14 MC when using
.09 watts input! Best results on weak sig-
nals were always obtained by running the RF
regeneration almost to the point ot oscilla-
tion (point of highest RF gain), the 1F gain
also ‘'way up, and the AF gain ‘'way down.
With such gain control settings, a 270-ft.
antenna could be used without trouble on the
weakest signal.

Thus ends the story of a receiver that was

intended to fit, within reason, all the re-
quirements of successful DX work. Not
one of the refinements added has been re-
gretted. Greagest improvement came, of
course, from the use of the 954s and the
greatly improved sshielding. As a whole,
the receiver is an example of advances and
refinements applicable to any receiver ‘if
one is after that super-elusive DX, fickle goal
of every real DX man.
— 006

A New Electron-Ray

Indicator Tube

Cunningham Radiotron RCA-6E5

® The GES is a high-vacuum, heater-cathode
type of tube designed to indicate visually the
effect of change in the controlling voltage.
The tube, therefore, is essentially a voltage
indicator and as such is particularly useful
to facilitate exact tuning of a radio receiver.

The visible effect is observed on a fluores-
cent target located in the dome of the bulb.
For different controlling voltages, the pat-
tern on the target varies through a shaded
angle of from 90 degrees to approximately
0 degrees. Exact tuning is indicated by the
narrowest shaded angle obtainable.

The RCA-6ES provides a convenient and
non-mechanical means to indicate accurate
tuning of a receiver to the desired station.

Electron Ray Tube Considerations

In the basic design of an electron-ray tube,
a hot cathode provides a source of electrons.
These are attracted to a positively-charged
target coated with a fluorescent material.

FLUORESCENT

CATRE, ~~COATING

SHIELD

RAY —CONTROL
ELECTRODE

__TRIODE
~—"PLATE

FiG.|
2ERO GRID BIAS NEGATIVE GRID BIAS
FIG.2
I MEG.
RCA-6E5
A
Y0 A.vV.C.
CIRCUIT +250V.
F1G.3

Electrons. impinging on the coated target
cause it to glow. The extent of the fluores-
cent area can be controlled by means of a
third electrode placed between cathode and
target. The pattern developed on the fluores-
cent target depends on the contour of the
target as well as on the position and shape
of the third electrode.

Details of the physical arrangement of
electrodes are illustrated in Fig. 1, which

shows a cut-away view of the RCA-6ES.
(Continued on page 14)

Copyright, 1935, by RCA Manufacturing Co., Inc.
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600-Watt C. W.-200-Watt Phone Transmitter
Whenein only 5% of the equipment is idle when (.40, is used

High-Quality Grid Modulation . . . Jones All-Band Exciter . . . Push-to-Talk for Phone Break-in
. . . Crystal Keying for Full Break-in on C.W.. .. Grid Neutralization . . . Complately Self-
Contained Relay Rack Construction Which Eliminates the Use of Chassis. Power Gain of 20
Through the Final Amplifier. The Entire Transmitter Can Be Constructed For Less Than $300.

® Such excelient results were obtained with
the 50 watt phone recently described in
‘RADIO" that a higher power transmitter
was built with a pair of 150Ts in the final

Front view of the transmitter. The long, narrow
metal strip between the two switches on the lower
panel section is used for showing the call letters
of the station.

L.

By FRANK C. JONES

stage. The carrier power is about 200 watts
on phone and a little more than 500 watts
on CW in the 20 meter band. The quality
of speech is excellent, due to the use of
cathode ‘resistor plus fixed bias equal to cut-
off for use in grid modulation.

The entire transmitter is built into a stand-
ard relay rack, 36 units in height—that is,
36 134-in. units or 63 inches of space for
mounting panels. The RF amplifier panel
at the top is 14-in. x 19-in. of No. 14 ga. iron.
The next panel, 5¥-in. x 19-in., contains the
speech amplifier and modulator. The oscil-
lator-doubler and buffer stages are mounted
behind a 834-in. x 19-in. panel with four
dials for controls and 3 panel holes for re-
generation and neutralizing adjustments to
the subpanel. The low voltage power supply
is mounted on a 10V4-in. x 19-in. paned and
the high voltage supply on a 2415-in. x 19-in.
panel at the bottom of the rack. The entire
unit makes a very pleasing appearance and
takes up but little space. A rear ventilated
cover should be used to prevent personal
contact with the 3000 volt power supply.

The complete set can be built from parts
costing not more than $300, including a
crystal mike and tubes. One of the advan-
tages of grid modulation is the low cost of
the modulator—most of the investment is
for CW. To those interested in both CW
and phone this system provides a very satis-
factory solution.

The coils for this transmitter were wound
for operation in the 20 meter band. If a
set operates satisfactorily on 20, it invari-
ably 1s more satisfactory on the lower fre-
quency bands. The 150Ts are easily driven
on 20 meters and a pair of 45s or 2A3s will
drive them to over 500 watts output. As a
test, the plate voltage on the 45s was in-
creased to a little over 400 and the final
plate voltage to about 3500, with an out-
put of nearly 800 watts on 20 meter CW.
Normally the plate voltage is run at 2900
to 3000 on the final. The plates of the
150Ts get somewhat red on phone but show
no trace of color on CW. The output is
about 500 watts on CW and approximately
200 on phone with modulation capability of
100%.

The oscillator uses a 53 tube as a crystal
oscillator and frequency multiplier. This
tube will provide sufficient excitation on 20
meters to drive the 150Ts to 200 watts for
phone operation. Link coupling is used be-
tween the doubler plate coil and the buffer
grid coil, as well as between the buffer and
final stages. No. 18 hook-up wire is satis-
factory for this purpose, with one turn link
cotls wound over the center of each coil.
2A3 twbes give about 15 to 20% more out-
put than 45s at the same plate voltage, and
because the plate current for these two tubes
runs from 120 to 160 MA, it is desirable to
use the 2A3s with their heavier filaments.
The final stage uses grid neutralization; how-
ever, plate neutralization can also be used.

Grid neutralization eliminates the need of
split-stator condensers and thus effects a
saving in condenser cost. Amtenna coupling
can be through a Collins network or by
means of 2 or 3 turns close-coupled to the
tank coil for use with a twisted pair feeder.

The 53 osciliator gave a little trouble
from a tendency ta run wild, the plate cur-
rent would creep or tend to motorboat with
the doubler plate getting red-hot. This was
finally cured by using a smalil adjustable grid
coupling condenser between the crystal oscil-
lator plate coil and the doubler grid. About
20 mmfd. is sufficient for use with either an
80 or 40 meter crystal. A slight amount of
doubler regeneration helps in keeping the
plate current low on this tube at higher plate
voltages. About 7 to 10 mmfd, of capacity
is generally used in this doubler regeneration
control condenser. Too much regeneration

allows the doubler 10 take off into oscilation

The power unit occupies the fower half of the
relay rack. Note the mounting arrengement for
the 866 Rectifier tubes. Four of the new Acro-
vox Qil-Filled Transmitting Condensers are used.
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which may not be controlled by the quartz
crystal. The cathode curreht of the 53 tube
should never run over 80 MA and better tube
life and stability result when this current is
not over 70 MA. Lowest cathode current
and highest output occur at a setting of the
oscillator condenser near the point at stop-
ping of crystal oscillation. Setting the tuning
condenser at slighdy less capacity gives the
best results, if over 350 volt plate supply is
used,

The buffer stage uses two tubes in push-
pull with two neutralizing condensers ad-
justed 'in the usual manner for no RF gal-
vanometer deflection without plate voltage.
Neutralizing” can be done with a flash-light
lamp and a turn of wire, RF galvanometer,
or neon bulb. An open-circuit plug inserted
into the cathode jack of the buffer stage
cuts off the plate voltage. Push-pull operation
is desirable for use on 20 meters. For use
on 40 or 80 meters parallel operation has an
advantage in that only one neutralizing con-
denser is required.

The final stage uses two 150Ts in parallel
because these tubes have very low inter-
electrode capacities. The neutralizing con-
denser for this stage is made with three
aluminum plates, about 3 inches square, with
la-in. spacing. The total capacity for two
tubes in parallel was given as 7 mmfd., ac-
cording to the tube manufacturer’s character-
istics, but actual tests indigated only about 4
to 43, mmfd.; thus two plates would have
provided sufficient neutralizing capacity. The
grid tuning condenser is 2 50 mmfd. double-
spaced midget; the grid power input never
runs over 30 or 35 watts. The 50 mmfd.
plate tuning condenser is one rated for 6500
volts, but it will flash-over without an an-
tenna load. The plate and grid blocking
condensers are of the 5000 volt type. No
trouble is had in neutralizing the high power
stage when ‘using the grid current meter as
an indicator.

The high voltage plate supply uses a 2400-
3000 volt 1 KW transformer ‘with four 866s
in a bridge rectifier circuit. The latter re-
quires a three winding filament transformer
having insulation of 10,000 volt break-down
rating. The filter circuit shown uses a split
choke with the input lead connected part
way into the inductance so as to give choke
input to the rectifiers. Apparently there is
not much inductance, because 2900 volts is
obtained at 200 MA load when using the
lower tap on the power transformet. As a
test, a regular swinging choke was cut into
the rectifier circuit and the plate voltage
dropped to about 2700 under load with the
high tap. The swinging choke did not im-
prove the filtering action and thus it was
left out. An additional 2 mfd. across the
output reduced the carrier hum somewhat.
As shown, 2 mfd. 2000 volt condensers are
used in series to give 1 mfd. across each end
of the husky filter choke. The 400,000 bleed-
er consists of four 100,000 ohm twenty-watt
resistors in series to provide a condenser dis-
charge circuit after the power is turned off.
It is far more than annoying to accidentally
touch a high voltage condenser which has
not been discharged. With gtid modulation
there is no variation of plate current and no
heal\:y duty bleeder is needed on the power
pack.

C bias is provided by means of a separate
power pack with a 4000 ohm 40 watt ad-
justable resistor as a bleeder. The total re-
sistance of this bleeder is adjusted to give
200 volts negative bias to the 150T tubes and
another tap is taken at about 135 volts for
the 2A3s. Using 30 henty choke input on
this filter, a small power transformer having
300 volts RMS each side will deliver about
200 volts DC bias. A resistance filter causes

5.

The final amplifier, speech channel and exciter, buffer units. The expsrimental copper-tubing 20
meter tank coil was replaced with a wire-wound coil. The grid coil for the fmal stage is mounted
horizontally alongside the 150T tubes. Note the shielding between the exciter and buffer stages,
The exciter doubler coil and the grid coil for the buffer stage are in the center compartment of
the lower section. The coupling link between the two coils is clearly shown.

trouble when used in place of filter chokes,
due to poor voltage regulation. The buffer
and final stage grid current varies the yoltage
too much, unless a rather heavy duty bleeder
is used. Even lower value of bleeder than
that shown may be desirable.

The constants for grid modulation are
calculated by assuming the possibility of ob-
taining 40% efficiency when using cathode
resistor bias plus fixed bias equal to cut-off.
This gives
Wo = .66 WpLATE Loss = .66 X 300 = 500
watts input. The plate current

8 1.66 WppaTE Loss X (1 4+ u)
p = — - =

uEp

1.66 X 300 (1 + 13)
92 MA

13 X 2800

Ep

Epc Bias = 200 volts fixed grid bias.

I4+p
The cathode resistor could then be calculated
from A
Ep'u
Riks e =y

1.66 WpLaTE Loss X (1 + )’

(2800)° X 13
— ——— = 1060 ohms.
1.66 X 306 (1 4 13)°

-

—
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150Ts

! PLUG

115VAC

—_— —\

N
N

3000V RMS
350 MA

LEGEND: Ci1—100 mmf., 500 volts.
500 volts.
1000 volts. C11—.0005, 5000 volts.

megohm, | watt. R9—I/ megohm, | watt.

C6—25 mmf., double spaced. C7—6 mmf., 10,000 volts.
Cl12—1/, mfd., 600 volts.
R3—10,000 ohms, 10 watt. R4—3500 ohms, 20 watt. R5—5000 ohms, 10 watt.
R10—3500 ohms, | watt.
ohms, 200 watt. R14—25,000 ohms, 40 watt. RI5—50,000 ohms, | watt.

66 66

The Complete Circuit Diagram of the 600-Watt C.W., 200-Watt Grid Modulated Phone Transmitter

C2—50 mmf., double spaced. C3—50 mmf., double spaced. C4—50 mmf., 6500 volts. C5—I15 mmf.,
C8—3 to 30 mmf. mica trimmer.

C13—.001, 5000 volts.

RI1—3 megohms, |

R1—I15,000 ohms, 10 watt. R2—500 ohms, 10 watt.
R6~—750 ohms, 10 watt.
watt.
R16—Four 100,000 ohms, 20 watt resistors in series.

C9—.01, 1000 volts. CI10—.00I,
R7—2500 ohms, | watt. R8—!/;

R12—4,000 ohms, 40 watt. RI13—1000

These values were calculated before the
transmitter was built and they are close to
the actual values in practice. The actual
cathode resistor used is a 1000 ohm 200 watt
resistor. The plate current runs between 180
and 200 MA on phone, depending upon the
antenna load. The plate voltage supply runs
between 2900 and 3000 and the output checks
at about 200 watts. The input runs a little
over 500 watts and therefore the plate dis-
sipation is a little over the 150-watts-per-
tube rating. For this reason the 150Ts oper-
ate at a cherry red color when phone is used.

On CW, about half of the cathode resistor
is normally cut out by means of a small snap
switch on the power pane!, and the plate
current runs up to about 300 MA at 2900
volts with an output of between 500 and 600

3

watts, approximately. The plates show no
color on CW and the efficiency with a twisted
pair feeder 20 meter antenna calculates a
little better than 70%. The actual total C
bias is a little less than Class C due to lack
of grid excitation, but 500 or 600 watts
outpue on 20 meters should really go places!
The input to the 45s or 2A3s usually runs
between 40 and 50 watts with a power out-
put of 25 to 35 watts; this means a power
gain of about 20 in the final stage.

The speech amplifier uses a 57 triode con-
nected, resistance-coupled to a 56. The lat-
ter is transformer coupled 'to a pair of 45s
in push-pull. The 45s use a class B input
transfofmer connected up as an output trans-
former to give about a 1 to 1 ratio. This
output is loaded by a 5000 ohm 10 watt re-

sistor in shunt to the grid impedance of the
two 150T tubes. Some difhiculty may be
experienced due to hum pick-up with the
gain control on full, but this is not serious.
An RF filter was found necessary on the
input to the speech amplifier, as well as a
small shield can around the microphone jack.
A conventional crystal mike is used for fairly-
close taking which eliminates room acoustic
difficufties. A 57 screen-grid connected, re-
sistance coupled to @ 2A5 pentode, will prob-
ably be satisfactory and give somewhat less
trouble from hum pick-up. The 45s are
claimed to give less distortion, but on voice
tests the pentode tube gives entirely satis-
factory results.

The grid return circuit is by-passed with

(Continued on page 36)
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The "20-40" Two-Band Traffic Tuner
0 Dual Rocoiver With a Separate Regenorative Unit for
fbach Band and a Dual High-Frequency Oscillator
Which Functions Separately on fach Band

The Crystal Filter, I.F. Amplifier and BFO Are Common to Both Bands. Tuned Audio
Amplification Is Used for Code Reception

0 Professional Rocoiver for the D. X. Operaton

® This is a receiver developed for use in the
20 and 40 meter bands for CW only. Those
who have but little available time for operat-
ing a station, or those who divide their time
between 40 and 20 meters, depending upon
which band happens to be best for foreign
station reception, will find this receiver en-
tirely suitable. It requires a very good re-
ceiver, having a very good signal-to-noise-
ratio and high sensitivity, in order to hear
real DX in some locations. A good deal of
experimenting was done in order to obtain
the desired result. This receiver answers
many requirements.

The circuit uses two front ends, one for
20 meters, and the other for 40 meters, with
a common IF amplifier, crystal filter circuit,
detector and 800 cycle tuned audio amplifier.
Since the only band switching necessary is in
the plate battery supply leads, there are no
coil switching losses and no noisy contacts
to worry about. All RF coil connections are
soldered. This aids in giving a really ex-
cellent signal to set noise ratio. Signals
come in R5 to R6 above the noise level.

The circuit is quite similar to that used in
the "“222 Receiver”, in that a fixed tuned RF
stage is used ahead of a regenerative first
detector. Fixed RF tuning has some very
definite advantages for use on narrow band
operation in the 40 and 20 meter amateur
bands. A very low C RF tuned circuit gives
high gain and is broad enough to effectively
cover the whole amateur band. It can be
peaked at that portion of the band most
used at the station. It greatly simplifies re-
ceiver construction because it eliminates
double shielding and an extra ganged tuned
circuit. Common coupling between the RF
and detector circuits, which is always trouble-
some especially when regeneration is used in
either the first detector or RF stage, is also

eliminated. Regeneration is necessary for
weak signal reception, especially on 20
meters.

The first detector circuits use a cathode
tap means for obtaining regeneration with
screen-grid voltage variation for control.
Coupling to the oscillator circuits is ac-
complished by means of connection to the
suppressor grids of the 6C6 detector tubes.
This positive value of about 100 volts on the
suppressor grids, plus regeneration, seems to
give excellent sensitivity without high tube
or circuit noise. The plate circuits connect
to a common IF transtormer because the tube
not in use has no screen grid voltage, and
thus provides practically no loading effect
on the IF transformer.

The HF oscillator uses a type 79 twin
triode tube, one side oscillating for the 20
meter band and the other for 40 meters. The
79 has a small glass envelope. and an ordi-

By FRANK C. JONES

nary tube shield fits over it. The oscillator
circuits use a stabilized circuit with a com-
bination of grid leak and cathode bias for
grid bias. The cathode resistor is not by-

good and no effect is noticed on heterodyne
CW notes using a crystal filter, when normal
line voltage variations of 5 or 10 volts oc-
cur. A separate AC power pack is used with
this receiver.

Another reacon for high frequency stabil-
itv is that all screen and plate voltages are
fed through individual resistors, rather than

Exterior view of the receiver and its separate power supply. The housing is of No. 12 gauge Aluminum.

passed; consequently it forms part of the
oscillating circuit with an automatic regu-
lating effect. The result is a high degree of
frequency stability for changes in plate or
filament voltages comparable to an electron-
coupled oscillator. A single tube suffices
for both bands. The frequency stability is

TYPL N DIALS

/

the common method of using taps on a volt-
age divider. A variation of voltage on one
tube has very little effect on any other tube
or circuit in the receiver.

Individual resistors gave good circuit iso-
lation with good single signal effect from the
crysial filter. All high-frequency by-passes
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The aluminum front panel is 8%-in. x
15-in., No. 12 gauge aluminum. The
cabinet is 8¥%-in. x 15-in. x 10Y/4-in.,
No. 12 gauge aluminum. Flexible
couplings (with insulating collars)
must be used to gang the condensers,
and another set of flexible couplings
must be used between the tuning
dials and the ganged condensers
which are tuned by these dials, al-
though the drawing to the right does
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are of the small mica condenser type. Some
paper by-pass condensers introduce circuit
noise, resulting in a hiss in the headphones.
Everything possible was done to make a
superheterodyne of high sensitivity which
would be as quiet as the ordinary autodyne
2 tube receiver. The resistors are of a type
noted for quietness of operation when used
in high-gain resistance-coupled amplifiers.
Aladdin iron core IF transformers are used
because they give better selectivity and gain
characteristics than the best air-tuned IF
transformers available. Only one IF stage
is needed for ample sensitivity, and the
crystal circuit is of the type which gives
very little attenuation of signal. The filter
circuit is of a type which tends to match the
crystal impedance to the extent of preventing
its usual loading effect. At resonance it
acts as a resistance of a few thousand ohms,
but it is prevented from over-coupling the
two IF transformers by means of a small 3-35
mmfd. semi-adjustable coupling condenser
set to about 20 mmfd.
The second detector uses another type 79
tube in order to conserve on tubes and space.
One triode acts as a bias detector and the
other as an audio amplifier. The audio
coupling unit uses series resonance in order
to obtain a tuned 800 cycle audio amplifier.
Since the detector is a triode with fairly low
plate impedance, series resonance is prac-
tical when using a 5,000 or 10,000 ohm de-
tector plate resistor. The audio signal builds
up a high voltage at resonance across the .01
mfd. grid condenser and 4 henry grid im-
pedance. Because the grid is only across the
4 henry cotil, it makes use of this high 800
{Continued on page 14)

® The illustrations show the interior top and bot-
tom views of the "“20-40" Traffic Tuner. The upper
illustration shows the correct placement of parts
and the arrangement of the shielding “'L" bracket
around the crystal and its associated condensers.
Long bakelite shafts are used to tune the small
variable condensers. The lower illustration shows
the arrangement of IF transformers, tubes, con-
densers, coils, etc. Note the "U'-shaped shield
partition and the arrangement of the coils. The
detailed drawing on the facing page is a better
guide for the constructor in properly laying-out
the parts

40\ 6D 6 40A

40\ "
DOUBLET 7

=5

TJ_HZA Ca=

REGEN
- — —
Ry : [
= J "
o
-
20A 6D6 20A
20A -L
DOUBLET '
Tc Rs

=43,
“20-40" CIRCUIT L ~
LEGEND: C—3-30 mmf. Cl— | 2
20 mmf. €2—10 mmf. C3—
35 mmf. €C4—.006. C5—.01.
C6—.0001. C7—2 mmf. (hook-
up wire twisted together to oive very small 20h
capacity). C8—25 mfd. A & B are DPDT . SIAVAT
snap switches to change from 40 to 20. ——
C is a SPST snap switch to change from Send ' c = N
to Receive. R1—400 ohms. R2—2,000 ] =4 4 L__l L1
ohms. R3—5,000 ohms. R4—25,000 E = T i
ohms. R5—25,000 ohm Potentiometer. R 20A- 4a0A HF O Ca 2 Rs —— A
R6—50,000 chms. R7—50,000 ohm - ¢
Potentiometer, R8—100,000 ‘ohms, R9 = 5
—1,000 ohms. R10—3,000 ohms. -
R11—10,000 chms, 20 watts. A
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cycle peak voltage. The audio plate circuit
uses a shorting switch for silencing the re-
ceiver during periods of transmission. Op-
eration was designed for headphones only.

The beat frequency oscillator uses a relaxa-
tion type oscillator circuit with a 6C6 tube.
This form of circuit has good stability, does
not require 4 tapped coil, and has less har-
monics than an electron-coupled oscillator.
The oscillator cot! can be any old IF trans-
former with one coil short-gircuited. An IF
coil should be used which has a mechanically
well designed trimmer condenser, or an air-
tuned condenser to maintain BFO stability.
Front panel vernier frequency adjustment is
made by means of a 20 mmfd. midget con-
denser across the suppressor grid to ground.
The active grid in this circuit is the screen
grid and oscillation is obtained by feed-back
in phase to the suppressor grid when the
screen voltage is about 100, the plate voltage
22 and the cathode and control grid a few
volts positive. It is not a dynatron oscil-
lator.

The audio amplifief could be resistance-
coupled, using a 50,000 ohm plate resistor
006 grid condenser, or smaller, and a 1, or
V4 megohm grid leak instead of the 4 henry
choke. The RF by-pass of .006 would then
have to be changed to about .002 mfd. and a
10 mh RF choke would be desirable in secies
with the detector plate lead. The 4 henry
audio choke coil is made by using an old 250
mh RF choke with an "A metal” core from a
small audio transformer. The audio ampli-
fier is tuned to the desired audio frequency
by adjusting the 48-in. variable air gap in
the core. The coil of a small filter choke,
with a few straight pieces of iron core in-
serted jn the coil form, will provide a 4
henry choke suitable for this purpose.

The first detector 2-plate main tuning con-
densers are ganged with flexible couplings
to their respective 2-plate oscillator tuning
condensers. A 2-gang 35 mmfd. per section
condenser provides a tank condenser capa-
city, plus front panel trimmer adjustment,
which is needed 'when using regeneration.
The 35 mmfd. oscillator tank or paddmg
condensers are set for correct adjustment an
clamped with a lock-nut so as to maintain
good dial calibration on both bands. Each
band covers between 28 and 34 of the full
dial. A separate National type N vernier
dial is used for each band. Thus one band
can be set at some given station while await-
ing a chance for a QSO, and in the mean-
time another transmitter can be operated
on the other band. Sometimes the desired
foreign station is on a long QSO of an hour
or so, and with this receiver there is no
chance of losing him sirfce the dial on that
band can be set to his frequency and an oc-
casional check given on his frequency.

A 20 and seperate 40 meter doublet with
twisted pair lead-ins should be used with
this receiver in order to minimize auto
ignition and power line noise pick-up. There
is practically no antenna capacity to the RF
grid coil because a balanced primary is used.
This prevents pick-up from the antenna
feeders nearly as effectively as a very elabo-
rate Faraday screen system. Tests made on
vertical and horizontal 20 meter doublets
with twisted pair lead-ins gave decidedly less
noise from automobiles when using the hori-
zontal antenna instead of the vertical. The
signals, averaged, were about the same on
either antenna.

The RF coils are wound on V5-in. tubing
in order to minimize the external field. The
20 meter coil consists of 40 turns of No. 22
‘DSC wire, with a primary of No. 36 DSC of
8 turns center-tapped. These primaries are
wound over the grounded end of the second-
ary in 2 small bunch winding with the center
grounded. The 40 meter RF coil has 66
turns of No. 26 enameled wire with a center-

tapped 10 turn primary of No. 36 DSC wire.

The 20 meter detector coil consists of 10
turns of No. 22 DSC, l-in. diam., 34-in.
long, wound on celluloid strips. The wire
is cemented to the strips with Duco cement.
The primary consists of 7 turns of No. 36
DSC interwound with the secondary with
the RF 4B connection to the “ground” end
of the coil. The cathode tap ts made Vj
turn from the ground end. This tap should
be only high enough to allow the first de-
tector o spill into oscillation with the re-
generation control well advancedy

The 40 meter detector coii is made in the
same manner as the 20 meter coil, but with
24 turns, one inch long, one inch in diameter.
The cathode tap is made %4 of a turn up from
ground, and the primary is interwound for
14 wrns; No. 36 DSC wire is used. For
mechanical rigidity, the ends of the celluloid
strips are cemented to bakelite tubing which
is fastened to the chassis with a machine
screw.

The oscillator coils are wound on one-inch
bakelite tubing in order to provide a rigid
coil. The 20 meter coil has 10 turns, 3,
inches long, of No. 22 wire with a three
turn tickler interwound at the ground end
of the secondary. The 40 meter oscillator
coil has 22 turns of No. 22 DSC, one inch
long, one inch in diameter, with a 6 turn
tickler of No. 36 DSC interwound. All
coils are coated in 3 or 4 places with Duco
cement in order to give a rigid coil, me-
chanically. All coils for each band are
mounted at right angles to each other and,
of course, an aluminum shield of No. 12 ga.
is used between them. The RF coils are
tuned by means of small compression type
3-30 mmfd. condensers soldered across the
ends of the RF coils.

The change from 20 to 40 meters is ac-
complished by switching the detector screen
grids and oscillator plate returns through a
small DPDT snap switch, There is no RF
on these leads. The BFO vernier condenser
and crystal filter “phasing” condenser have
the corner edge of a stator plate turned in so
as to act as a shorting switch with the con-
denser in full capacity position. The BFO
is tuned to about 465 KC by means of the
IF transformer trimmer condenser. Vernier
control is obtained by means of the small
variable condenser. The crystal filter phasing
condenser is used to balance out the quartz
crystal holder capacity in order to obtain
single signal response.

As far as practical; each stage has all of
its ground returns made to one point on
the chassis in order to provide good circuit
isolation.

The chassis is made of No. 12 Aluminum,
14-in. x 10-in. x 2-in., with a U-shaped verti-
cal partition 6-in. high to shield the first
detector sections. The cabinet is also made
of No. 12 gauge aluminum with a 'sand
blast” finish. The cabinet measures 15-in.
x 834-in. x 10l5-in. Another small shield
can is placed around the crystal filter parts
underneath the chassis.

Adjustment of this set or any other short
wave superheterodyne receiver is fairly sim-
ple if one has a modulated all-wave test
oscillator. If the crystal frequency is known,
the IF amplifier can be aligned to that fre-
quency by means of the test oscillator, be-
ginning at the IF coil nearest the second
detector. Once the IF amplifier is aligned
to the crystal frequency, the coupling on the
iron core IF transformers can be loosened for
better selectivity on CW reception. These
transformers have a 1 mh primary and a
1.5 mh. secondary, with a screw adjustment
for coupling variation. The BFO should
have enough coupling to the second detector
to provide a good beat note on an R-7 sig-
nal, at which level the BFO voltage is not

{Continued on page 21)

A New Electron-Ray
Indicator Tube

(Continued from page 8)

The third electrode is identified as '‘ray-
contcol electrode,” and is an extension of
the triode plate. The visible effect produced
by different voltages on this electrode is
shown for two adjustments by the shaded
areas of Fig. 2. The voltage on the ray-con-
trol electrode is determined by the voltage
applied to the grid of the triode connected
as a DC amplifier. A series resistor of one
megohm is placed between the triode plate
and the high-voltage supply to which the
target is directly connected, as shown in
Fig. 3.

The effect of the series resistor is to re-
duce the voltage applied 10 the triode plate,
and consequently to ‘the ray-control elec-
trode, under conditions of decreased triode-
grid bias (increased triode-plate current).
For conditions of increasing triode-grid bias
(decreasing triode-plate current), the tri-
ode-plate voltage increases and approaches
the value of the supply voltage. In the prac-
tical use of the 6E5 as a tuning indicator,
controlling voltage applied to the triode grid
is obtained from a suitable point in the
AVC circuit.

TENTATIVE DATA
Heater voltage (AC or DC) 6.3 Volts
Heater current 0.3 Amp.
Plate-Supply voltage 250 max. Volts
Target voltage 250 max. Volits
Typical operation:
Plate- and Target-Supply

voltage 200 250 Volts
Series triode-plate resistor 1 1 Meg.
Target current (approx.) 4.0 45 MA
Triode-plate current for
zero triode-grid voltage 0.2 0.26 MA
Triode-grid volt. for shadow
angle of 0° (approx.) —6.5 —8.0 Volts
Triode-grid volt. for shadow
angle of 90° (approx.) 0 0 Volts
Maximum overall length 355-in.
Maximum diameter 1 %-in.
Bulb ST-12
Base Small 6-pin

AVERAGE CONTROL CHARACTERISTICS
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Closed Circuit Parallel Rod Oscillators

® Parallel rod circuit oscillators of the form
developed by Prof. F. E. Terman seem to be
the answer to ultra-short wave transmitter
problems. They are more efficient and they
provide better frequency stability than any
of the usual forms of oscillator circuits. Fre-
quency doublers, controlled by piezo-electric
crystal oscillators, are almost out of the
question for wavelengths below five or six
meters. For amateur work, parallel rod
oscillators are extremely desirable for wave-
lengths between 1 and 10 meters.

The oscillator circuit shown in the ac-
companying illustraaions may not be new
in design, although the writer cannot recall
any reference to this particular form of cir-
cuit. Numerous measurements were made of
input and output, using a single 45 tube as
an oscillator at five meters. It was found
that the efficiency of this circuit is nearly
twice as high as that of any of the usual coil
and condenser tuned oscillator circuits.

The circuit consists of two parailel rods,
V5-in. in diameter, and separated 14-in. on
porcelain stand-off insulators mounted on a
long strip of dry wood. The 45 tube is
connected across a point between one end
and the middle of the rods. The plate is
tied to one rod and the grid, through a block-
ing condenser, is tied to the other rod. A
high value of grid-leak is used for the 45
tibe (100,000 ohms) and consequently no
RF choke is needed at that point. = The
plate voltage is fed into one short-circuited
end of the rods through a small RF choke,
although this choke can sometimes be omit-
ted. Filament chokes are used in order to
thoroughly isolate the circuit, although these
chokes are not as necessary at 5 meters as
they are at 215 or 3 meters. All of the
filament chokes have about 30 trns of No.
14 enameled wire, wound on a 5-in. dowel
rod, then'slipped off to form a self-support-
ing coil.

For operation at five meters a small addi-
tional capacity of about 5 to 10 mmfd. be-
tween plate and cathode or filament is de-
sirable in order to maintain oscillation at
one frequency of high amplitude. This ca-
pacity is not required for 25 meter opera-
tion. The 45 tube is not too effective at 215
meters, but by using very short leads and
slotting the tube base between plate and
grid prongs, fairly good output is obtained.
The difficulty at 215 meters seems to be that
the “local” circuit formed by the tube ele-
ments and the leads to the parallel rods
resonates close to that wavelength. This
condition is undesirable.

On long runs the plate current will creep
and a 400 ohm cathode resistor is there-
fore included in the circuit in order to pro-
vide a certain amount of self-bias to the
grid. This entirely eliminates the “running
away” tendency.

The modulator consists of a high-quality
single-button mike, 56 tube speech ampli-
fier, and a pair of 2AS5 pentode tubes in
parallel in the final amplifier or modulator.
Operating at 350 to 400 volts, these two
tubes will deliver more than 10 watts of
audio power which will modulate at least 20
watts input to the RF oscillator. The
screen grids of these pentodes would become
red-hot at such higé) plate voltage and a
10,000 ohm 10 watt series resistor is there-

S

By FRANK C. JONES

fore used to drop the voltage to about 200
or 250 volts at the screens. The RF oscil-
lator provides the correct load impedance
for the two pentodes in parallel when used
with choke coil output. The choke should
be rated at from 20 to 30 henrys at 150 to
200 MA.

The five-meter oscillator has two aluminum
rods about 7 feet long, while the 215 meter
oscillator is about 30 inches long. One end
1s permanently short circuited and the plate
voltage is fed into this point through a 50
turn RF choke. The other end had a sliding
short-circuit for adjustment of frequency.
The load consisting of a resistor and ther-
mocouple, or two-wire matched impedance

result in less output, or an entire lack of
oscillation.

In checking relative efficiencies, a 500 ohm
3 watt carbon resistor and a thermo-milliam-
meter can be used as a dummy antenna load.
This form of thermocouple is inaccurate at
such high frequencies, but for this purpose
the accuracy is not of paramount import-
ance because a comparative output reading
for different adjustments or circuits is all
that is required. Other forms of measure-
ments have shown that efficiencies of from
20 to 35% can be obtained from 5-meter
oscillator circuits using coils and condensers.
The resistor and thermocouple indicated an
efficiency of 28% for the 45 tube in a stand-

1y RODS ©ocs CAID Cowe
- e~ > = T T~ = et
— T = - T — —_—
b o, o o S ————
v T 5
¥anborry 7 A= o000 _cain atssion Zare

Ve wacmes

— - m—)

2000 8a3E80LnD

45 rvec’

o ¢ cuonta

warls ComntCTow JoCaRT

Breadboard layout of the Parallel Rod Oscillator, showing proper placement of tube, chokes,
resistors and condensers.

RF feeders, is bridged across the rods near
either end. This distance varies from 3 to
8 inches from the short-circuiting bridge.
The oscillator acts like a normal “long
wave' oscillator in that the plate current is
quite low with no load. Under conditions
of load, the frequency is mainly determined
by the distance between the two short-circuit
connections on the rods. Moving the oscil-
lator tube along the rods effect the fre-
quency to some extent, but its main function
is to match impedances. Apparently the 45
tube shortens the half-wave rods from 8 feet
to about 615 to 7 feet, due to the capacity
effect of the tube. Based upon this con-
clusion, the impedance would be 2 maximum
at the center where the voltage would be
greatest, and diminish at zero at the closed-
circuit rod ends. By sliding the 45 tube along
the rods, the best impedance match can be
obtained for optimum plate load and grid

anY reEDCas

ard Colpitts or Ultra-audion S-meter oscil-
lator circuit.

Some of the measurements at 5 meters may
be of interest and are given in the following
paragraphs.

At 58 MC with the 45 tube 51-in. from
one end, the load 4-in. from that end, the in-
put was 21 watts at 370 volts and 57 MA.
The output was 8.8 watts, giving an effi-
ciency of 42%.

Sliding the 45 tube closer to one end
raised the efficiency to 51% with optimum
load conditions, but raised the frequency to
about 61 MC.

Moving the short-circuit connections fus-
ther out along the parallel rods brought the
frequency back into the S-meter band and
gave an output of 9.1 watts at 19 watts in-
put, or an efficiency of 48%. At this ad-
justment a change in plate voltage from 400
down to 200 volts caused a frequency change

:: PARALLEL 003 3" Giam= 44 SPACING = 14T LOwG

+ 300— 400 v

Circuit diagram of the Parallel Rod Oscillator and associated speech channel.

excitation. The latter can also be controlled
by means of the external plate-to-filament
capacity. Other types of tubes might re-
quire this added capacity from grid to fila-
ment, instead of plate to filament.

An easy method for adjusting the antenna
feeder position is to use a 6-volt pilot lam
and a turn of wire, coupled to either closed-
circuit rod end, as a modulation indicator.
The antenna feeders can be moved out, in-
creasing the load, until less upward modula-
tion is obtained when whistling into the
microphone. Too much load on any class
C RF stage or oscillator makes it impossible
to obtain high percentage amplitude modula-
tion. Too much antenna load will also re-

of from 15 to 20 KC, which is about % to
14 that of the usual >*meter oscillator. The
change was more rapid below 200 volts,
because at 75 volts plate supply the fre-
quency has changed about twice as much.

Various adjustments gave efficiencies rang-
ing from 37% to as high as 64%, with an
average of about 50% for ordinary adjust-
ments and plate supply of 300 to 400 volts.

At 314 meters with the same parallel rods,
an output of 2.5 ‘watts was obtained with
an input of 8, with 40 MA at 200 volts . . .
31% efficiency. At 20 watts input at 320
volts, the output was 8 watts with an effi-
ciency of 40‘%).

(Continued on page 29)
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The New RCA-803 125-Watt Pentode in a
20 Meter Suppressor-Grid Modulated Phone

@ The new 125 watt RF pentode developed
by RCA offers numerous possibilities, such
as the 50 watt suppressor grid modulated
phone illustrated here. This new tube has a
rated plate dissipation of 125 watts and is
designed to operate from a 2000 volt plate
supply. The output is rated at over 200
watts carrier as an RF amplifier and a little
over 50 watts as a grid modulated phone
Class C stage. It was possible to obtain
about 40 watts carrier on 20 meters and more
on the lower frequencies.

As a crystal oscillator this tube could be
used as a fine driver for a 1 KW final ampli-
fier, although the crystal would probably be
somewhat overloaded. It should make a
fine buffer stage for either phone or CW use
since it is a screen-grid tube and would re-
quire no neutralization—only shielding be-
tween grid and plate circuits. As in com-
mon with other smaller RF pentode tubes,
it requires very little RF excitation but the
plate efficiency is lower than in a triode.

A small transmitter for test purposes could
use a 6A6 or 53 tube used as a crystal oscil-
lator-doubler to provide RF excitation for
the RF pentode, as shown in the circuit dia-
gram. Suppressor-grid modulation is used
and a 42 or 2A5 pentode furnishes the AF
excitation. Any type of microphone and
speech amplifier can be used, but in order
to simplify this transmitter as much as pos-
sible a single button, good quality mike gives
enough sensitivity to work into the 42 tube
through a mike transformer. The 42 plate
transformer is a regular small class B input
transformer with a 10,000 ohm load resistor
across the secondary. The tube load is not
constant since: the suppressor is worked
from a negative point over into the positive
region on ve@ice peaks. The suppressor-grid
draws a few mills of current when it is posi-
tive.

Because only a limited amount of informa-
tion was available on this new tube, a few
heavy duty variable tapped voltage divid-
ers were used across the high voltage supply
and all grid returns made to these variable
taps or sliders. A full 2000 or 2100 volts
could be obtained from a power transformer
having about 2350 volts RMS each side of
center, or by means of bridge rectifier cir-
cuits and lower voltage transformers.

The crystal oscillator uses the Jones ex-
citer circuit described in previous issues of
“RADIO". It has proven to be a good os-
cillator and an excellent frequency multiplier
and an 80 meter crystal can be used to pro-
duce practically enough RF excitation for
the pentode on 20 meters. This oscillator is
tuned-up by setting the oscillator triode plate
condenser about mid-point in the range of
crystal oscillation, then tuning the other plate
condenser for maximum output at the de-
sired harmonic of the crystal. ‘The 15 mmfd.
regeneration condenser in the grid circuit
of the doubler should be increased to the
point just below self-oscillation, without
the crystal in its socket, but with all circuits
in tune. The use of regeneration increases
the harmonic output and reduces the plate
current in the multiplier circuit.

The final amplifier should be tuned-up with
the suppressor-grid negative until plate tun-
ing resonance and proper antenna loading
conditions have been found. An electric
iron or small electric heater is a suitable
primary resistor for use in reducing the high
voltage supply by transformer primary volt-

By the Technical Staff of "RADIO"
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Suppressor-grid modulated phone using 125 watt pentode. A 53 or 6Ab is used as driver and
the suppressor grid of the 125 watt pentode is modulated by a type 42 or 2A5 tube. The output

is 200 watts for c.w. and 50 watts for phone operation.

The 42 or 2A5 plate transformer T2 is a

regular small class B input transformer with a 10,000 ohm load resistor across the secondary. TI is

the microphone transformer.

The oscillator uses the Jones exciter circuit.

Coil winding data for

20 meters: LI (40 meters) 14l turns of No. 18 DSC on I/4” dia. form, space wound to cover
11" winding space. The doubler coil L2 is wound with 8 turns of No. 18DSC on a Il4” dia. form,
space wound to cover |” winding space. L3 (20 meters) 10 turns of 3/16" copper tubing, 13"
diameter, 21," long. The variable grid coupling condenser is changed to one of 35 mmf. capacity

for 20 meter operation.

For 40 meters, 100 mmf.

is used, as shown in the circuit diagram.

125 watt pentode characteristics: Fil. 10 volts. Fil. current 3.25 amps. DC plate voltage 2000 max.

Plate dissipation 125 watts.
dissipation 20-30 watts, max.

D.C. screen voltage 600 max.

Suppressor voltage 460 max. Screen

5
-

age control. When resonance and loading
has been obtained, the plate voltage can be
raised to about 2000 volts, the screen to near-
ly 600, the suppressor to about 60 volts posi-
tive and the —B control grid voltage slider
tap adjusted until 150 to 175 MA of plate
current flows. The RF excitation on the
control grid must bé sufficient for Class C
operation. The variable 1000 ohm resistor
acts as part of the power supply bleeder and
also as a cathode resistor for self-bias on the
control gtid. At —130 volts on the control
grid, this grid current ran about 8 to MA on

2.
-

20 meters when the crystal was a 40 meter
oscillator. The screen-grid current ran about
20 MA and the carrier output was sufficient
to fairly well lightup a 200 watt lamp
coupled to the plate tank circuit.

For phone operation, the suppressor grid
switch is thrown over to phone position
which puts it through the modulation trans-
former to a negative point on the voltage
divider. The method of adjustment is as
follows: The suppressor-grid voltage is in-
creased in a negative value until the antenna
current is reduced one-half, which means 1

2

(s
T
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as much carrier. This can be read on an RF
meter in the antenna feeders, or a 50 watt
lamp can be substituted for the 200 watt
lamp. The latter method is a little more
difficult, since more coupling is needed for
the higher resistance, low wattage lamp. The
plate current should drop to not over 75 MA,
which is about half that used for CW opera-
tion.

Optimum setting of control grid voltage
will vary for phone and CW because the plate
current varies, but a compromise setting can
be used of about —70 volts for phone. The
suppressor-grid voltage in this case was about
—70 volts.

When modulating, the antenna current
should kick upwards, slightly. Steady tone
should be capable of increasing it about 22%
for 100% modulation. The modulator can
be a pair of 45 tubes to good advantage;
however, the 42 or 2A5 tube with 400 volts
on the plate will give about 5 watts of audio
output. This voltage is too high for the
screen of this tube, which requires a series
resistor to drop it to about 200 volts.

If metering jacks are used to measure grid
and plate currents as shown in the circuit
diagram, it should be remembered that 2000
volts plate supply is unhealthy to any indi-
vidual. The primary switch on the high
voltage supply should always be opened be-
fore plugging the milliammeter into that
plate circuit.

The transmitter shown uses a front panel
made of tempered Masonite or Celotex 19-in.
x 834-in. x Ys-in. A panel 10V5-in. or 12Y4-
in. wide would be necessary if it is to clear
the pentode tube. This tube has a special
50 watt base with five prongs and a special
socket had to be constructed, since these were
not available on the market. The chassis
was made of No. 12 gauge aluminum, 17-in.
x 10-in. x 15-in. With 2000 volts DC sup-
ply, the wire used in this circuit should be
of high tension type. The voltage dividers
should be mounted in the power supply unit,
but in this case these resistors were mounted
underneath the chassis. For long periods of
operation too much heat is radiated under
the chassis.

Because 2000 volts DC is used in the plate
circuit, the plate tuning condenser should be
capable of withstanding about twice that
value of RF voltage across it. This means
that this condenser should be rated to stand
6000 volts or more on breakdown flash test.
A 5000 volt plate by-pass condenser is suffi-
cient for the tuned circuit return to ground
or filament. If a plate RF choke is used, it
should be capable of carrying 175 MA for
CW, although for phone use a small receiv-
ing type choke is suitable, since the plate
current does not run over 90 MA.

Suppressor-grid modulation is simple to
adjust and gives good quality for amateur
phone use. However, its cost is a little
higher than control grid modulation since
a much lower priced triod tube can be used
with the latter system.

Most of the tests were run on 20 meters
and it was found that the plate-to-ground
capacity of this pentode is much higher than
the usual triode tube of the same power
rating. This means that fewer plate coil
turns should be used than in most circuits.
The plate coil used on 20 meters (not shown
in photograph) was made of 10 turns of
Ys-in. copper tubing wound on a 134-in.
diameter, 2V5-in. long. The 40 meter oscil-
lator coil had 1415 turns of No. 18 DSC
wire on a plug-in coil form 115-in. in diam.,
with the winding 114-in. long. The doubler
coil on 20 meters was similar with 8 turas
1-in. long on 1%%-in. diam.

The variable grid coupling condenser was
changed from 100 to a 35 mmfd. double-
spaced midget condenser. On 20 meters, 20
mmfd. semeed to be enough coupling capa-

‘Filament voltage (AC or
DC

RCA 803 Pentode

city to the grid of the pentode tube. More
capacity did not increase the output and
caused self-oscillation probably due to in-
sufficient shielding. More RF excitation did
not increase the output, even with more con-
trol grid bias.

The following readings were obtained,
using the transmitter shown. These may not
be optimum values but they are a basis to
work on until more data is available.

CW:

Wo = 150 wartts output

Ep = 2000 volts Esg = 4600 volts
Ip = 130 MA lsg = 20 MA

Eg = 130 volts Ig =7 to 10 MA DC
Esg = 460 volts
Phone:

Wo = 40 watts carrier
Ep = +4-2000 volts

Eg = —70 volts

Esg = —70 volts

Ep = plate voltages
Ip = plate current

Esr = suppressor voltage
Esg = screen voltage

Eg = control grid voltage
lg = control grid current
Isg = screen grid current
W = output

Esg = 4-600 volts
Isg = 20 MA
I =3t07 MADC

General Description and
Characteristics of the 803

Tentative Characterlistics

10 Volts
3.25 Amp.
for 4,000 Micromhos

Filament current

Mutual Conductance,
plate cur. of 66 MA

Direct Interelectrode Capaclties:
Grid-plate -(with external

shielding) 0.16 max. uuf
Input 16.6 uuf
Output 28.6 uuf
Base (see accompanying
photo.) Giant 5-Pin Bayonet

Maximum Ratings and Typical Operating
Condltions

As RF Power Amplifier—Class B Telephony
Carrier Conditions per Tube; for use with a Modu-
lation Factor up to 1.0:
DC Plate Voltage 2,000 max. Volts
DC Screen Voltage (Grid No. 2) 600 max. Volts
DC Suppressor Voltage (Grid

No. 3) 60 max. Voits
DC Plate Current 90 max. MA
Plate Input 180 max. Watts

Plate Dissipation
Screen Dissipation

125 max. Watta
20 max. Watts

Typical Operation :

Filament Voltage (AC) 10 10 10 Volts
DC Plate Voltage 1250 1500 2000 Volts
DC Screen Voltage 600 600 600 Volts
DC Suppressor Voltage 40 40 40 Volts
DC Grid Volt. (Grid No.

1) Approx. —40 —40 —40 Volts
S«}W{&;&MLWW (::ﬂﬁ':l&‘u GRID MOOULATION CHARACTERISTICS,

| o mon Sy oae’ *< Pheen St e

O K R semcs aeren B¢ TomPat s T vas e 0

o v T ; B
i orssmanants § o e
§ [Pt g —o¥h—
i..l | sorritiiod Tours 4 H % 198 ‘

k.5

£y
s
Wef OUTPYT CURRENT -aRRITAANY LITS

EAN

o+

B7 OUTRUT CURRENT -aREITRARY USvITS

*
+*

PLATE L) SEOCENicg 1,08 ORRLic)
%

SURPRLIION [} gy) as AMPLALS

: LA % vt E ol |
INSAN LSO i 3P 1RON VA TS (o] PANTDUS &cF GAD YOUTS NPT
bty Vicoaas
b
AN E- Ty
- N s
' e
4% AW’ ~4
AE gT

D Nl i |

) pLATE

GRID T\ GRID
Rie3 { Iz
A = ’ I
&=F 1 | |
FILAMENT g BN 1
ToP VIEW ! =L
R
™t
LA :‘ & B
Peak RF Grid Voltage
(Approx.) 56 66 56 Volts
DC Plate Current 80 80 80 MA
DC Screen Current 16 15 15 MA
DC Grid Current 3 3 3 MA
Driv. Power (Approx.)* 1.5 1.6 1.6 Watts
Carrier Power Output
{Approx.) 33 40 63 Watts

As Suppressor-Modulated RF Power Amplifier—
Class C Telephony Carrler Conditions per Tube;
for use with a Modulation Factor up to 1.0:

DC Plate Voltage 2000 max. Volts
DC Screen Volt. (Grid No. 2) 600 max. Volts
DC Plate Current 90 max. MA
DC Grid Current 50 max. MA
Plate Input 180 max. Watts
Plate Dissipation 125 max. Watts
Screen Dissipation 30 max. Watts
Typical Operation:

Filament Voltage (AC) 10 10 10 Volts
DC Plate Voltage 1,250 1,500 2,000 Volts
DC Screen Voltage 400 500 500 Volts
DC Suppressor Voltage,

Approx. (Grid No. 3) —85 —110 —135 Volts
DC Grid Voit., (Grid No. 1)

Approx. —35 —b60 —B50 Volts
Peak RF Grid Volt.

(Approx.) 110 120 120 Volts
Peak AF Suppressor Volt.

{Approx.) 125 160 176 Volts
DC Plate Current 80 80 80 MA
DC Plate Current 65 66 66 MA
DC Grid Current 15 15 15 MA
Screen Resistor 15,000 18,000 27,000 Ohms
Driving Power

(Approx.)* 1.6 1.6 1.6 Watts
Carrier Power Output

(Approx.) 33 40 53 Watts

As Grid-Modulated RF Power Anplifier—Class C
Telephony Carrier Conditions per Tube; for use
with a Modulation Factor up to 1.0: ~

DC Plate Volitage 2000 max. Volts
DC Screen Volt. (Grid No. 2) 600 max. Volts
DC Suppressor Volt. (Grld No. 3) 60 max. Volts
DC Plate Current 90 max. MA
Plate Input 180 max. Watts
Plate Dissipation 126 max. Watts
Screen Dissipation 20 max. Watts
Typical Operation:

RADIO FOR JULY
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Filament Voltage (AC) 10 10 10 Volits
DC Plate Voltage 12560 1500 2000 Volts
DC Screen Voltage 600 600 600 Volits
DC Suppressor Voltage 40 40 40 Volits
DC Grid Volt., (Grid No. 1)

Approx. -—80 —80 —80 Volts
Peak AF Grid Voltage

(Approx.) 50 60 Volts
Peak RF Grid Voltage

(Approx.) 116 116 110 Volts
DC Plate Current 80 80 80 MA
DC Screen Current 15 15 16 MA
DC Grid Current 4 4 4 MA
Driving Power (Approx.)®* 2 v 2 Watts
Carrier Power Output

{Approx.) 33 40 53 Watts

(Continued on page 28)
* At crest of AF cycle.
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Application & Design of Voltage Dividers*

is one of the most misunderstood parts

used in the radio field. Yet, it repre-
sents only ordinary DC engineering and
should be readily understood by anyone who
is acquainted with the fundamental laws of
electricity. Questions are being received
from radiomen who wish to find the speci-
fications for voltage dividers of new sets
which they have built; there are also many
inquiries regarding a solution for the man
who wishes to repair an old set when re-
placement parts are no longer available. It
is hoped that this article will provide an
answer for all such questions.

STRANGE as it seems, the voltage divider

Purpose of Voltage Dividers

Since there are some receivers which do
not have voltage dividers it is useful to ex-
plain their purpose and advantage here.

Curves of any rectifier will show that the
output voltage varies with the load and that
without a load the voltage may go up to the
peak value of the transformer secondary
veltage. For the sake of .economy it is not
customary to employ filter condensers which
are able to withstand this high voltage with
some margin left over for surges. There-
fore, a voltage divider would be necessary
as a safety measure to provide a minimum
load should the tubes be removed and the
set turned on or in case the load is removed
due to a defect.

The name “voltage divider” already shows
another one of its purposes—to “divide” the
voltage or to supply to various parts of the
circuit the different potentials required.
This can be acomplished, however, by a sim-
ple series resistance which is cheaper from
the standpoint of first cost as well as current
consumption. Therefore, a voltage divider
is used when in addition to this second pur-
pose, it is also desired to provide a certain
amount of regulation so that the voltages at
different tube elements will not vary too much
when the tube’s plate current varies.

Summarizing the above remarks, a voltage
divider has three purposes: (1) to protect the
condensers from overload, (2) to “divide”
the voltage, and (3) to provide a certain
degree of regulation.

Application of Voltage Dividers

The average problem in providing a volt-
age divider runs about as follows: Given a
power supply with a certain voltage and cur-
rent rating and given the number and type
of tubes to be employed with their operat-
ing currents and potentials, how can we sup-
ply these tubes satisfactorily, in the simplest
and yet satisfactory way.

Let us take an example: A small super-
heterodyne having the following tubes: 58
as RF stage, a 2A7 oscillator-mixer, a 58 IF
tube, a 2B7 detector and a pentode output
stage, is to be supplied with the proper volt-
ages. Assuming now that all tu%es are self
biased and that all plates are supplied directly
from the power supply, the problem reduces
to supplying the scrcens. This could be
done in three ways.

The tube manual will show that all tubes
require the same screen voltage (100 volts)
and so it would be possible to supply these
screens from a voltage divider with a single
tap as shown in Fig. 1A. This divider can
also consist of two separate resistors of the
right value. Lately, many of the small sets
have no longer a vitreous enamelled resistor
but include a divider made up from two or
more carbon resistors. As long as the cur-
rent to be supplied is not too heavy this me-

* By the Engineering Dept., Aerovox Corporation.

thod can be used to advantage. It is rec-
ommended that the power consumption for
each section be calculated and the resistor be
chosen accordingly.

It is also possible to supply the screens
through a series resistor from the high volt-
age supply (Fig. 1B), but in that case the
regulation will be bad, for the screen volt-
age will drop when the volume control is

Fig. 1C. This has the advantage of less
coupling between stages. The actual cal-
;:ulation of correct values will be discussed
ater.

In certain cases where the advantage of
regulation and of isolation are to be com-
bined, individual dividers for each stage are
being used. This method shown in Fig. 1D,
is sometimes employed in amplifiers having

T T .
+250<>-—] U l §: | H | E
3 | !
POWER 58, 3 jaar 158 1287 i
SUPPLY | 3 ! '
W
-0
— L
== k. i
-

------- WHERE PLATE LOAD IS INSERTED

FIG. |A

turned up full and when the variable tubes
draw maximum current. Also, if this is
done there should be a separate bleeder. The
lack of regulation is sometimes an advantage
for when the tubes are self biased and the
bias resistor is variable, the actual screen
voltage applied to the tube is equal to the
potential difference between the cathode and
the screen and not between the chassis and

several high gain stages so that it is very
important to guard against any source of in-
tercoupling between stages.

Fig. 2 represents a voltage divider for
use in an average receiver. Right here
it is necessary to point out a common
error. Supposing the power supply (after
passing through the choke and perhaps the

the screen. So, in order to arrive at the «B5MA. +250V. FRoM B°
actual screen voltage one must subtract the z S
cathode-to-ground potential from the screen- o 3 SECTON 1
to-ground potential. When' the cathode-to- ARV TA AL
ol 3 secToN 2
PLATES SCREENS E3
B +100V. aMA. d
L ME OSC_SCREEN g seeTon s
$CREENE A45V AMA, ]
2 SECTION 4
FIG. |B :E 3ov.
i S ! € BIAS PENTODE $ seCTon s
ground potential is varied by means of the ~165V. ===
yolume con_t.rol _the actual screen voltage EE SECTION 6
increases with higher volume control set- AV.C. TUBE, CATHQDE el
tings.- This effect is opposite to that of the ~45V. .2MA. pA
bad regulation so they tend to neutralize 3 SECTION 7
each other. From this standpoint the second e GR'D.B'_AE_L_, =
method is better than the first when volume j To 8=
control is obtained by means of varying the FIG.2
a0 TO ALL
B+ PLATES
TO SCREEN TO SCREEN TO SCREEN TO SCREEN
OF R.F. OF 2A7 OF IF OF 2B7
<
+ 3 - v
FIG. IC

self bias. However, with AVC the first me-
thod is better.

A third possible method is to use indi-
vidual series resistors for each screen as in

A

70
B+ > < PLATES
b3 3
b3 <
b b3
< l TOSCREEN 4 7O SCREEN
b3 OF FIRST 2  OF SECOND
_:F- STAGE I STAGE
3 j
"‘

FIG. 1D

speaker-field) is 240 volts and a 20 MA
bleeder current is desired. Many radiomen
conclude that the total resistance of the di-
vider should be 12,000 ohms because this
will allow just 20 MA to flow when con-
nected across 240 volts. However, when the
resistor is tapped and some current is drawn
from the tap, this current must pass through
the upper section, making the voltage drop
across the upper portion larger, across the
lower portion smaller and thus reducing. the
bleeder current to less than 20 MA. There-
fore, if exactly 20 MA bleeder curent is de-
sired, the total resistance will have to be
smaller than 12,000 ohms in this case. If

.

.
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the correct resistance value is not known and
the experimenter is not mathematically in-
clined he could employ a 12,000 ohm divider
and connect his B-plus lead to the upper vari-
able tap, leaving the upper portion unused.
All taps then have to be adjusted, the upper
one too and the bleeder currenit ought to be
measured.

Another method to follow is to employ
several power rheostats, temporarily adjust
them until the proper operating conditions
are obtained, then measure the resistance of
each section and replace them with the near-
est commercial value of fixed resistor or have
a special tapped one made up (in the case
of quantity production).

Finally there is the method of calculation.
The following procedure is to be followed:

1. Determine what voltage is required at
each tap and what current is to be drawn
from it. The tube manual will give this
information. If this is not the case, the
required data can be obtained by measure-
ment.

2. Determine what bleeder current is de-
sired. It depends on how much the total
drain of all tubes is and how much more
the power supply can deliver without
overheating.

3. Determine the current which will flow
in each section of the divider (by Kir-
choff’s Law).

4, Calculate the resistance of one section at
a time by means of Ohm’s Law.

5. Determine the power rating. When a
single divider with several taps and uni-
form power rating is used, the power
rating should be obtained by employing
the equation:

I'R

Watts = ————,
1,000000

when I is expressed in milliamperes.

The value of I here should be the highest
current any section is required to carry. If
the divider is to consist of several resistors
the warttage for cach section should be cal-
culated separately and. the actual current in
that section should be used for the calcula-
tion. This sounds complicated but it isn’t.
As an example the voltage divider shown in
Fig. 2 will be discussed.

Step 1 requires us to find the current at
all taps and in order to visualize for the
reader how currents leave the divider and
return to it later, the same divider has been
shown again in Fig. 4 with the external
paths shown in dotted lines. The current in
each section is also given.

The currents which pass through the tubes
finally arrive at the chassis and then join the
bleeder current again. At the same tap, the
ground- tap, where all these currents return,
the plate current for the AVC tube leaves the
divider.

Step 2 requires the determination of the
bleeder current. The total of all currents
drawn by tubes, as shown in Fig. 2, is 70
MA. Assuming that a transformer is used

FIG.3

which is rated at 100 MA, wishing not to
overheat it, the maximum current could be
restricted to 90 MA. This leaves 20 MA
for the bleeder.

Now supposing that all currents and volt-
ages at the taps are known the current in
each section is found by simple addition.
Beginning with section 4, the current here is
equal to the bleeder current plus the .2 MA

[

for the AVC tube; a total of 20.2 MA. Sec-
tion three must carry in addition the .1 MA
which leaves at the 45 volt tap, a total of
20.3 MA.

Section two carries 4 MA more which
makes 24.3 MA. Section one carries again
.7 MA more or 25 MA.

65 MA.

¢ +250v. ESk
i 1--25 MA.
1
: + 150v.
; E 2—24.3 MA.
" + 100V,
1 ]
1 1 U
o 3203 MA.
1 i
Loy : + 45v.
! 1
R R 45202 MA.
(CO PR S €

ank:

;

NO
CURRENT™ "
:
L2 MA.
NO CURRENT —60V.
£ Y0 8=
FIG. 4

At the ground tap all these currents return
but .2 MA leaves. The current in section 5
is then

20.2 4 .1 4 4 4 .7 4 64 — .2 = 89.8 MA.
The current in section 6 is the same and in
section 7 the :2 MA has returned making a
total of 90 MA.

Step 4 requires us to find the resistance of
each section. This is simply an application
of Ohm’s Law. Section 1 has 100 volts across
its terminals and a current of 25 MA flowing
through it; the resistance is then

100
Section 1

X 1000 = 4000 ohms
25

Similarly, the resistance values of the other
sections are

50

Section 2 X 1000 = 2058 ohms
24.3
Sie)

Section 3 + 1000 = 2710 ohms
20.3
45

Section 4 X 1000 = 2228 ohms
120.2
16.5

Section 5 X 1000 = 184 ohms
8
28.5

Section 6 X 1000 = 317 ohms
89.8
15

Section 7—— X 1000 = 167 ohms

90 -

Total resistance 11664 ohms

Assuming that the divider is to be of uni-
form power rating, the current to be con-
sidered is the largest one, 90 MA. The
power rating is then

11664 X 90°
—_—— = 27.9 watts approx.
1000000

In the case that separate fesistors ate used,
the power of each section is found by multi-
plying the voltage across each section by the
current flowing in it. If this current is ex-

ressed in MA the result should be divided

y 1000. Thus the power consumed in sec-
tion 1 is
100 X 25
——— = 2.5 watts
1000

The other sections are treated in the same way.

Power supplies of the type shown in Fig.
1B and 1C are simply series resistors. After
finding what the current consumption is and
what the voltage across this dropping re-
sistor should be, the resistance is at once
found by Ohm’s Law.

It 1s at once obvious that the voltage di-
vider offers a common impedance to several
circuits and so may give rise to regeneration
or degeneration. The obvious remedy for
this is to employ by-pass condensers and it
necessary extra filters stages in individual
supply leads. It should be rembered that
in order to constitute an efficient by-pass, the
condenser reactance should be considerable
lower, about .1 of the risistance being by-
passed, at the lowest frequency to be amplis
fied. This becomes difhcult when the re-
sistance value is small and low audic fre-
quencies should be amplified.

By regulation we mean the ability of the
resistance network to maintain constant volt-
age with varying load, due to volume ¢on-
trol for instance. The only way to obtain
satisfactory regulation is to employ a bleeder
current which is large compared to the
variations in load current. Even so, it is
impossible to obtain perfect regulation for
this would require an infinitely large bleeder
current.

In a somewhat more complicated set which
may have a pentode output tube, several RF
pentodes, an oscillator of the 57 or 58 type
which is being fed lower voltages and the set
has a separate AVC tube of the 56 type which
requires a negative voltage supply because
its plate is connected to the chassis through
a load. Furthermore, it is assumed that the
bias of the pentode is to be taken from the
voltage divider instead of using self bias.
This figure is given as an illustration of what
a voltage divider of a rather complicated set
may look like and not as a design of a re-
ceiver nor as an opinion that these are nec-
assarily the most desirable operating poten-
tials. Presently it will be shown how the
correct resistor values can be obtained.

Finally some receivers have even more
complicated voltage dividers, consisting of
several tapped resistors in parallel. These
may be used in large sets when it.is essential
to prevent coupling between certain sections,
or it may have been designed with a view
to keeping the voltage between certain points
constant.

Design of Voltage Dividers

The calculation of the correct resistance
values and the power rating of voltage di-
viders involves nothing but the use of Ohm’s
Law and Kirchoff's Law (§i=o0). When a
voltage divider as in Fig. 1A and Fig. 2 is to
be used one can arrive at the proper values
by experimentation or by calculation. For
an experimenter or a designer of just one
set or for the replacement of a divider which
is no longer made, it is perhaps easiest to
employ a so-called "adjustable voltage di-
vider”. In its most up-to-date form, this
unit consists of a vitreous enamelled resistor
having the enamel removed along 2 line run-
ning the entire length of the resistor and
about a quarter inch wide so that sliding
straps can make contact with the bare wire.
This type is available in different lengths
and with several adjustable sliders as shown
in Fig. 3. The sliders can be adjusted until
the voltages and currents are correct as de-
termined by suitable measuring instruments.
There remains to be determined the correct
size to use.

The total resistance depends on the bleeder
current that is to be allowed; in ordes to pro-
vide the best regulation the bleeder current
should be as high as possible without over-
lIoading any part in the power supply.

- -
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An Improved 5-Meter Superheterodyne

Wherein the Original Jones Circuit Is Employed
With Innovations by W2AMJ

® A superheterodyne for five-meter operation
can be made almost as simple as a straight
super-regenerator, and will give definitely
superior results insofar as sensitivity, selec-
tivity and noise level are concerned. The
absence of “rush”, that noise characteristic
of all super-regenerators, will appeal to ama-
teurs accustomed to and annoyed by sets of
the latter type.

A properly designed five-meter superhet
has another important feature, and that is
stability, both internal and external. By this
the writer means it does not radiate strong
signals via the receiving antenna. Some
super-regenerators are better

transmitters

)
Front view of the Lafayette 5-Meter Superhet-
erodyne, in its crackle finished steel cabinet. The
lower left knob is RF gain control, the lower

right knob audio volume.
The interior of the receiver reflects the best
known 5-meter design practice. The coils are
raised above the chassis by stand-off pillars.
interstage shielding is liberally provided. An
external source of power supply must be used
with this receiver.

than receivers; in crowded districts the QRM
created by these sets is getting to be pretty
serious.

A five-meter superhet that any ham can
put together in a couple of evenings is the
new Lafayette kit job, a completed sample
of which is shown in the accompanying il-
lustrations. This receiver was inspired by
Frank C. Jones, whose ideas on ultra-high-
frequency equipment are well known to read-
ers of "RADIO". Certain changes have
been made in Mr. Jones' original circuit to
adapt it more readily for constructional pur-
poses.

Six tubes are used exclusive of the power
rectifier, which is not included. As the
6.3-volt series of tubes is employed, the same
receiver unit can be operated with-
out change with either a small AC
power pack or a battery combination

By FRANK LESTER*

To simplify the arrangement of the parts
and to eliminate trimming and aligning
troubles, separate controls are provided for
the RF and detector tuning condensers, C1
and C2, respectively. The RF stage actually
provides some appreciable gain (remember,
it 1s not working into a super-regenerative
detector), it improves the signal-noise ratio,
and it eliminates dead spots in the detector
tuning due to that old devil, antenna ab-
sorption.

The first detector works on the autodyne
principle, the grid cipcuit being
detuned a trifle from the signal fre-
quency so that a comparatively low
frequency beat develops. This sim-
ple method of obtaining heterodyne
action is quite practicable on the
ultrahigh-frequencies.

Feed-back between the grid and
Elate of the first detector is obtained

y the use of a small RF choke in
the cathode circuit—a form of elec-
tron coupling. The choke is com-
mon to both the grid and plate cir-
cuits and therefore oscillation is
maintained at a steady rate. The grid
condenser-leak combination and
also the screen and plate voltages are adjusted
to give smooth regeneration, but not super-
regeneration.

The use of resistance-capacitance coupled
IF greatly simplifies the construction of the
receiver. There are no magnetic fields or
interaction effects, and extensive shielding
therefore is not rquired. A type 41 tube,
with the screen and grid hooked together to
form a high-mu triode, is used as the second
detector. Part of the rectified grid current
is taken off the grid leak and returned to the
grids of the IF tubes, to give automatic vol-
ume control.

Two volume adjustments are provided: a
cathode resistor R1, regulating the bias on
the RF and IF amplifier tubes; and a grid
potentiometer R2, regulating the audio out-
put.

Various methods of coupling the antenna
to the receiver can be tried. If a two-wire
transmission line is used it can be connected
directly to the antenna coupling coil, or one
feeder can be grounded and the other run up
a turn or two on the grid coil L2. Single
wire lines should be connected to the grid of

Y4 MEG ‘/‘/ulc

consisting of a six-volt storage bat-

tery and a block of “B” batteries. L,
This arrangement makes the set
adaptable to experimental use in an
automobile and to fixed use in the
shack,

The circuit comprises a stage of
tuned RF amplification, tuned auto-
dyne first detector, two stages of re-
sistance-capacitance coupled IF, sec-
ond detector and semi-A.V.C. tube,
and a power pentode output stage
capable of working a dynamic
speaker to full volume.

*Engineer, Wholesale Radio Service Co., Inec.

ANT

the RF tube through a 10 to 30 mmf. trim-
mer condenser.

The hay-wire appearance and construction
so common today among five-meter receivers
have been carefully avoided in the Lafayette
set. A heavy, copper-plated steel chassis, all
formed and drilled, gives the finished set a
truly professional appearance. A heavy T-
shaped shield keeps the RF, detector, and
IF-AF stages well isolated. The coils are of
the plug-in type, with tiny banana plugs and
mycalex bases. The antenna coil L1 is fixed,
but L2 and L3 are removable. Coils for 214
and 10 meters will be available shortly after
this article appears. For five meters, L1 con-
sists of six turns, L2 and L3 eight turns, of
No. 12 tinned wire, wound around a Vs-inch
diameter form. The taps on L2 and L3, two
turns from the grid ends, give enough band
spread to make the tuning dials turn about
three-quarters of the scale for the five-meter
band.

The front panel is finished in black crackle.
The chassis slides into a similarly finished
cabinet, which has a hinged cover to permit
changing of the coils. The whole set meas-
ures 12 inches long, 734 inches high and 8
inches deep.

When this new Lafayette receiver was
shown to some local hams, the first question
they asked was,

“"Does the RF stage really tune?”

The answer is “Yes”. A movement of
three to five dial degrees off resonance will
cause the signal to drop out. The detector
dial is, of course, much sharper, one degree
here being the average tuning “sharpness’.

The set has been tested very thoroughly
and has proved to be satisfactory in every
respect. Fof instance, at the writer's station
W2AM]J, located in Bergenfield, N. J., sig-
nais from a five-meter transmitter ac Walden,
N. Y., about 70 miles away, were R2-R3 with
a super-regenerative receiver, and easily
R7-R8 with the new Lafayette job, and with
none of the QRM experienced with the first
set. Several stations that were never heard
before at all came in quite well with the
superhet.

The set was also tried at W2DLG, located
on top of the Hotel New Yorker, in New
York City, one of the best known five-meter
stations in the East. Here also it brought in
new stations and in general outperformed
several other receivers.

DA
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Circuit Diagram of the Lafayette 5-Meter Superheterodyne
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2% and 5 Meter "Linear’ Transmitters

® The mechanical dimensions of tuning coils
of conventional shape become so small on
five and two and a half meters that it has been
found advantageous in many cases to dis-
pense with “coils” alogether and to depend
on the distributed capacity and inductance of
rigid metal conductors. Oscillators of this
type are of the Lecher type and are com-
monly called “long lines” or “linear”. They
are very stable and when properly adjusted
and modulated, they can be received on a
superheterodyne or autodyne receiver.

A pictorial diagram of this circuit is shown
in figure 1. A transmitter of this type is
especially well suited for use on 2.5 meters.
The tube may be practically any triode; 45,
10, 801, etc. The rods connected to the grid
and the plate are approximately a half wave
length long (46 to 48 inches for 2.5 meters).

P

RFCE
Ly

18000n 3
\,

24 Meter )
‘OSClLLATOR "

The actual wave length of oscillation depends
of the length of the rods and the length of
the tube clements and connecting wires, plus
the capacity between the rods and the inter-
nal capacity of the tube. The grid and plate
returns are connected through small RF
chokes at the nodal points on the conductors
which are each a half wave length long on
2.5 meters. The single tube circuit is not
recommended on 5 meters because of the
length of the rods which would have to be
approximately 8 ft. at this frequency.

* Engineer, Wholesale Radio Serviece Co., Ine.

(s

By W2AMJ*

The antenna feeders are connected through
a pair of fixed mica condensers to the plate
rod, one each side of the nodal point. The
clips are moved up and down until the de-
sired degree of coupling is obtained. Un-
tuned feeder lines may be connected in the
same way by adjusting for the required im-
pedance match.

It is necessary with a system of this kind
to isolate the filament of the tube insofar as
RF 1s concerned. This requires the use of
series chokes in the filament circuit. Since the
chokes must carry the full filament current
they must be of heavy wire. Twenty-five
turns of No. 14 wire space wound on a 1
inch diameter should be sufficient. These
chokes should be preferably kept at right
angles to the rods.

A Push Pull Version

A simple push-pull version of the “linear”
oscillator is shown in figure 2. Here we have
four rods and two tubes, with RF chokes in
all filament leads. The tubes may again be
triodes with the proper filament and plate
voltages. Of course different values of grid
leaks will be required; the values indicated
are approximate and wili serve as a starter.

SMet o
eter
PPOSCILLATOR =

Tuning s Easy

A plate milliammeter is absolutely neces-
sary if correct tuning is to be accomplished.
It will indicate minimum current (with an-
tenna feeders disconnected) when the grid

and plate shorting bars are correctly adjusted
for oscillation. It will also fluctuate a little
when a screw driver or pencil is touched
t0o the rods at points other than voltage
nodes. With the circuit oscillating properly
the feeders are then connected and gradually
slid down the plate bars toward the plate
ends of the rods until the correct current is
being drawn by the tubes. Some slight re-
adjustment of the grid shorting bar may then
be necessary but great care must be exer-
cised or the circuit will stop oscillating.

Although any stiff conductor will serve as
the oscillator components, half inch diamter
copper rods should be employed to assure sta-
bility of operation. They should be rigidly
supported and spaced exactly a half inch
apart and parallel.

Various methods of mounting the rods will
suggest themselves to the constructor. Of
course, the rods must be as close as possible
to the socket terminals. A special two-in-one
socket made of Mycalex (one of the finest
high frequency dielectrics known) has been
designed for use with the push-pull version.
This socket provides mounting holes for the
rods and can be mounted on stand-off insula-
tors or ordinary metal rods as destred.

Easily Modulated

For phone or ICW operation an oscillator
of this type is easily modulated. The exact
power required depending upon the type of
tube used and the input into the oscillator.
For example a pair of 45's can easily be
modulated by a pair of 47's or 2AS5's in push-
pull or parallel. A pair of 10's in the oscil-
lator can similarly be modulated by a pair
of 46's in Class B. Care must be taken se
that the oscillator is not over-modulated or
frequency modulation will occur.

"20-40" Traffic Tuner

(Continued from page 14)
high enough to give much hiss in the output.
This coupling is varied by twisting one or
more turns of hook-up wire together as a
small coupling condenser.

After the IF amplifier and crystal filter
circuit are functioning properly, the detector
and oscillators can be tracked by means of
40 and 20 meter test oscillator signals.
Slight bending of the 2 plate condenser rotors
or stators will allow correct tracking through-
out each amafeur band. The oscillator in-
ductance should be slightly less than the de-
tector inductance.

Unless the IF is aligned to the crystal fre-
quency, the signals will be attenuated when
the crystal filter is cut into the circuit. In
aligning the oscillator and detector circuits,
care must be taken that no first detector os-
cillation is allowed.

The only hum present in this receiver was
finally traced to filament wiring coupling into
the tuned audio choke. Moving one filament
wire about 1% inch cured this trouble.

Book Review

“Experimental Radio” (Third Edition, Revised).
By R. R. Ramsey, Professor of Physies, Indiana
University. Published by R. R. Ramsey, Bloom-
ington, Indiana, 1929, (255 pp., 168 figures, 128
experiments.) Price $2.75.

“Truly the finest book for the student of radio
or the experimenter that has come to our desk
for many a month. The book has gone through
three editions, and the last, brought up to Feb-
ruarg, 1929, is as complete as a book of Its kind
can be.
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The TOBE Amateur Communication Kit Set

By GLENN H. BROWNING

® Some time ago the writer and his asso-
ciates designed an all-wave receiver from
22.6 MC to .54 MC which incorporated a
novel tuning catacomb consisting of all the
coils and condensers as well as a special
switching arrangement for changing bands.
The reception given this kit was rather re-
markable and was probably in a large meas-
ure due to the fact that the signal-to-noise
ratio was especially good as well as the sen-
sitivity and selectivity characteristics.

So many requests were received from ama-
teurs expressing a desire for a kit receiver
which covered only the amateur bands that
work was started on such a kit receiver early
this year. Several model receivers were made
up and placed in the hands of Frank C. Jones
of "RADIO” and other amateurs for their
suggestions and criticisms. Many of these
suggestions have been adopted with the re-
sult that it is believed that this receiver will
meet the exacting demands of the amateur for
communication purposes.

The writer's purpose in designing this re-
ceiver was to place a fine strictly-amateur re-
ceiver within the range of the average Ham's
pocketbook. It is believed that this has been
accomplished, and the Hams who have tried
out this receiver have commented especially
about the highsignal-to-noise ratio and the
fine sensitivity of the set which is due mainly
to the careful design of the tuned antenna sys-
tem as well as the radio frequency trans-
former i the preselector stage.

In the kit receiver to be described, the 20,
40, 80, and 160 meter amateur bands cover
approximately two-thirds of the dial, leaving
the other one-sixth on either side of the ama-
teur bands for foreign amateur reception.
As will be noted by the circuit diagram, the
receiver is a superheterodyne consisting es-
sentially of a sharply-tuned input system and
RF amplifier on all bands (sometimes called
a preselector stage), one stage of band-pass
triple-tuned IF amplification, a diode detec-
tor, and a pentode power tube. Automatic
volume control has been incorporated, and
a switching arrangement is provided which
turns off the automatic volume control when
the beat-frequency oscillator is turned on for
CW reception. Two volume controls are
used. One controls the gain of the IE am-
plifier while the other controls the input to
the audio frequency system. By retarding the
IF volume control when maximum gain is
not needed a better signal-to-noise ratio is
obtained.

The tuning catacomb, which is the heart
of the receiver is absolutely single control.
It consists essentially of twelve inductance
coils for the four bands covered, the trim-
ming and padding condensers, and the three
85-mmf. tank condensers. Coil switching is
obtained by means of a switch which auto-
matically shorts out all coils in the tuning
catacomb which are not being used. Shields
segregate the antenna coils from the IF
transformers and oscillator coils so that there
is no inter-action between these circuits. The
switches for the various coils are located in
their respective compartments so that the
leads to these switch contacts are extremely
short. The switch employed has very low
capacitance and low losses between its parts
which is essential for efficient operation of a
set such as this.

There are only seven connections and a
ground which the set-builder must make to

(Continued on page 33)

Front and side views of the new Tobe Amateur Communication Kit Set, a modern receiver designed
by Glenn H. Browning, of Browning-Drake fame. The complete circuit diagram with all constants
is shown below.
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Circuit Diagram of TOBE Amateur Communication Receiver

Microvolts for 50-milliwatt Microvolts for 50-milliwatt
Frequency in Megacycles output including noise output exclusive of noise
14.2 0.5 0.8
7.1 0.3 0.9
3.9 0.5 1.5
1.8 0.6 1.9

.
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A Compact 10-Meter M.O.P.A. C.W. Transmitter
Stabilized Output for Pure D. (. Note— Oacillator-Doubler
Syastem of Frequency (ontrol— fffective dntenna Couplor

® This is a simple CW transmitter for use
in the 10 meter band. This band is rather
unstable in that it is sometimes good for
great distances, yet at other times it is
“dead”, except for practically visual ranges.

The circuit of the transmitter here describ-
ed consists of a 6A6 and a type 10 (or 801)
tube working as an oscillator-doubler and
final amplifier. The oscillator circuit is the
same as the one previously described in these
pages, except for the fact that a resonant
grid coil is used instead of a quartz crystal
and RF choke. Oscillation is obtained on
cither 20 or 30 meters in one triode section
of the 6A6, and the other section of the 6A6
is used as a frequency doubler or tripler.
The output on 10 meters with a 350 to 400
volt plate supply is sufficient to burn out a
flashlight lamp coupled to the tank circuit
with a single turn of wire.

Link coupling is used between the 6A6
and the type 10 tube in order to obtain maxi-
mum grid drive. High efficiency cannot be
obtained because the output of the 6A6 tube
is not great enough for that purpose. How:-
ever, the output is sufficient to drive the
10 or 801 to 25 watts output, using a 600
to 700 volt plate supply. A 25 watt lamp
makes a good dummy antenna which can be
used to get the set into proper adjustment.

The oscillator uses the TNT circuit with a
resonant grid choke or coil and a fairly high
C tank coil. A 20 meter tank coil is used
and quite a bit of output can be obtained
on 6% meters in the 6A6 output tank. The
second harmonic on 10 meters gives more
output. Capacity coupling is used between
the oscillator tank circuit and the grid of the
frequency muluplier. In order to secure
optimum output, a variable 3-35 mmfd. grid
condenser is used. The proper adjustment
of this condenser gives about twice as much
output as could be obtained with a fixed .001
grid condenser. The same idea can be used
with crystal oscillators. Link coupling would
undoubtedly give more efficiency and greater
doubler output because the doubler grid
would receive more excitation. However,
this would add another tuned coil. No RF
choke would be needed, so the cost would
remain about the same. If link coupling is
used at this point, the additional tuned coil
should be on 20 meters with as low C as
possible, as contrasted with the fairly-high
C oscillator tuned circuit to which it would
be coupled.

All circuits except the oscillator tank cir-
cuit are made low C. One turn link coupling
gives sufficient coupling between the doubler
plate coil and the 801 grid coil. Grid neu-
tralization is used without difficulty. It was
desirable to use the output circuit shown and
consequently grid neutralization had to be
used. Any standard form of neutralization
and output coupling could be used.

The output circuit is easily adjusted for
any antenna and is quite efficient for im-
pedance matching. The 35 mmfd. double-
spaced tuning condenser is the normal tank
tuning condenser, and the BCL type 350
mmfd. condenser serves as an impedance
matching system for antenna coupling. The
RF voltage across the latter condenser is
usually low and no flash-over occurs. This
same arrangement, a 6A6 tube, was used to
drive a 50T grid modulated phone on 10
meters with an output of 25 watts of car-

L.

By FRANCIS CHURCHILL

rier. The same antenna coupling method
was used and allowed maximum output to
be obtained with a dummy antenna, a 40
meter single wire fed Hertz or a short vertical
32 ft. end-fed antenna.

The method used here is one that makes
use of a dummy antenna load to get maxi-
mum output’ and then note the plate current
for that output, with resonance adjustment
of the two tank condensers. Variation of
one calls for a slight adjustment of the other
in order to keep the plate current at a
minimum for resonance. Then the antenna
is connected in place of the lamp dummy an-
tenna and the two tank condensers juggled
until the same value of plate current is ob-
tained at resonance.: Sometimes the induc-
tance must be changed a twrn or two in

order to obtain resonance at the desired load
plate current.

Neutralization can be obtained most easily
by means of a thermogalvanometer coupled
to the plate tank coil, without plate voltage
being applied. This also gives a check on
the size of the plate coil for resonance. The
neutralizing condenser should be set for
minimum galvanometer deflection and mini-
mum grid current dip, maintaining resonant
conditions in the final amplifier.

A combination of grid leak and C battery
bias on the final stage is used in order to key
the oscillator cathode circuit. A small 114

henry choke coil in series with the key, an

a .1 or 15 mfd. condenser, plus a 500 ohm

resistor across the key contacts should be used
(Continued on page 30)

i

The 10-meter CW transmitter is mounted on a Masonite or Celotex baseboard with a front panel
of similar material. The number of turns on the coils and the spacing are clearly shown in the

illustration.

An aluminum shield pertition isolates the amplifier portion from the oscillator.

+ 350

Complete circuit diagram of the 10-meter M.O.P.A. CW Transmitten
Either the RK34 or a type 6A6 tube can be used in the oscillator.
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Practical Aids in Obtaining the
Most From Headsets

@ Radio headsets have become so common-
place that few realize their extreme absolute
sensitivity—in fact, if one stops to consider
their sensitivity it will be apparent that they
will reproduce audible sounds from the feeble
current found in a crystal set, while but few
of the very high grade galvanomters will in-
dicate the presence of current.

It probably has frequently been thought
by the average radio amateur that there must
be one method of coupling a pair of phones
to a set that is better than any other, and
it is the purpose of this discussion to point
out the advantages and disadvantages of sev-
eral circuits frequently used.

The best method of connecting a phone
to a set, in a large number of cases, is ta
put it directly in the plate circuit, allowing
the entire plate current to flow through it
This method used by a large number of
amafeurs possesses the following special ad-
vantages first, the highest percentage con-
version of electrical energy to acoustic energy
can be obtained, presupposing a favorable im-
pedance match between the tube and phone,
because there is no other point at which part
of the power can be dissipated; second, %t is
simpler and more direct, thus eliminating all
excess parts and stray electrical fields, par-
ticularly objectionable in high powered re-
ceivers. The primary disadvantage lies in
the fact that care must be exercised in having
the direct current present pass through the
phone in the correct direction or otherwise
the phone will be demagnetized and thus
permanently injuring the phone, although
there s at least one phone manufactured,
today, which has 3 magnet made of a 36%
Cobalt-Steel alloy which cannot be injured
in this way. The frequency response charac-
teristic of a phone so coupled is similar to
that obtained from the phone alone.

The second most common method is to
couple the phone to the tube by means of 4
transformer. The particular advantages of
this is that in certain ‘cases better impedance
matches may be obtained, and second, direct
current is eliminated from external circuits.
The particular disadvantage is that a certain
amount of power is lost in passing through
the transformer, which is objectionable on
feeble signals.

A third type of circuit which should meet
with favor among those amateurs who are
troubled with considerable static is one in
which frequency discrimination is used. The
method is to coup!s the phone in parallel
with either a resistance or capacitance. Since
the impedance of the phone increases with
frequency while the impedance of a pure
resistance stays constant and that of a con-
denser becomes less, higher frequencies will
become attenuated, due to a reduction of
power of the high frequencies passing
through the phone, thus a goodly portion of
the noise may be by-passed and yet the sig-
nal will not be reduced much in volume.

In addition to this simple frequency dis-
crimination circuit, a large number of more
complex tyfes can be produced, covering
any range of frequencies, ranging from a raw
60 cycle AC to high frequency noises due to
static. All of these depend for their value
upon the fact that a reduction in noise level
amounts to am equal increase in signail
strength.

A fourth type consists of a choke coupling
whereby the digect current is by-passed
around the phone by means of placing a

HINTS

—— By JAYENAY —

blocking condenser in series with the phone
and placing a choke in parallel with the
phone. The advantages gained with this cir-
cuit are that the direct current is separated
from the phone circuit; and second, this has
a low frequency attenuation résulting in a
reduction of output in this range.

In additon to the use of the correct out-
put circuit for a headset, a2 number of other
points will aid in bringing in those more
elusive signals; first, the phone itself should
be comfortable to wear, that is, light in
weight and snug fitting—nothing distracts
so much as a pair of phones that annoy the
wearer; second, a good pair of sponge rub-
ber eatcushions will aid in reducing the
effect of noise external to the headsets; third,
a reduction in power will frequently make a
signal clearer.

To summarize, for extremely high sensi-
tivity to verv weak signals, the phones should
be connected directly to the plate with noth-
ing else in the circuit; for the condition that
a number of phones are to be used, or if the
presence of direct current is objectionable
transformer or choke coupling should be
used; while if noise interference is particu-
larly bad a frequency discriminating circuit
should be used.

Parallel-Vs-Push-Pull Operation

® The recent development of low C tubes
makes it easy to practically eliminate former
difficulties encountered from parasitics and
instability which accompany parallel opera-
tion of vacuum tubes. Parasitics are largely
caused by the stray inductance and capacity
in the tubes themselves, as well as in the
connecting leads between the .tubes and the
associated grid and plate tank circuits. Para-
sitics are not confined to tubes in parallel,
but are in fact nearly as common in push-
pull circuits because the inductance of the
leads when connected through the tank tun-
ing condensers can form an ultra-high fre-
quency tuned-grid-tuned-plate oscillator. This
causes oscillation at a frequency other than
that desired, with consequent low efficiency
and reduced power output, as well as result-
ing in a poor note.

Paralle]! operation has many advantages
over push-pull operation, even at the higher
frequencies, provided low C tubes are used.
The plate tuning condgnser can be one of a
cheaper variety for a given tuning capacity
and one neutralizing condenser is eliminated
for parallel operation. The tubes are usually
casier to drive t0 a given output when used
in parallel, due to the higher transconduc-
tance of two tubes in parallel. The amplifica-
tion factor is the same for two tubes in
parallel as it is for one tube, whereas the
plate resistance is cut in half.

High C tubes, such as the 45, 2A3, 10, 211,
903A and 204A should generally be used in
push-pull below 40 meters because the high
capacity shuanted across the plate tank when
high C tubes are used in parallel makes the
use of a low C, low loss tank circuit impos-
sible.

Another advantage of parallel operation
is that it permits the use of the Simplified
PI Antenna Coupler System for effective re-
duction of illegal radiation of harmonics.
This system also gives continuously variable
antenna coupling.

When three tubes are used in parallel there
is less tendency for parasitics than when two
tubes are paralleled. This is because the
addition of the third tube unbalances the
TGTP ultra-high frequency oscillator effect
which sometimes results from the inductance
of the leads when two tubes are used in
parallel.

AMATEUR
RECEIVER

BUILD IT
AND ENJOY

REAL
RESULTS ON
ALL HAM
BANDS

Here is the last word in modern ama-
teur all-wave receiver Kits! It incoe-
porates a factory assembled coil-switch-

ing unit so that only a few simple con-

nections are needed to wire this unit into
the completed receiver. Features 1 R.F.
stage on all bands; Beat Frequency OS-
CILLATOR for C.W.; AVC or manual
con:rol; Demountable power speaker unir,
etc. No. PXY-22069—~complete kit of parss
including speaker and panel, complete in-

struction booklet, but less
tubes and cabinet $ 3 6'7 5
If wanted completely wired. $7.50 extras
Cabinet -.$7.30 extra

5 METER Super Het

“Here is a Super-het for 5 M. reception that is
almost as simple as a straight super-regeaera-
tive receiver, but it will prove far superior as
regards sensitivity, selectivity and noise level.
The absence of super-regenerative “Rush”

® is an outstanding characterlstic. Any Ham
can build it. No. PXR.22098—complete
kit of parts including cabinet, panel and
special copper plated chassis, complete
instruction booklet, but less power

supply, tubes and $ 16.75

speaker
-$3.25 extrs

1f wanted wired...

€ wng Warehd

100 SIXTH AVENUE + NEW YORK, N.Y.

NEWARK ,N.J.
219 Certral Ave.

WHOLESALE RaDi0 SERVICE (6:

ATLANTA, GA.

BRONX. N.Y.
54 430 W. Peachires §

_fordham

WHOLESALE RADIO SERVICE CO.

100 Sixth Ave., Dept. P-75, New York, New York
[J Send me more data on the ‘“PR0O-9""
[] Send me more data on the *‘5 M. Super-het”
[ Send me FREE Ham Catalog #58-A

Naiie . . .
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ElMAC TUbeS—More Power, Less Grief

HIGH EFFICIENCY
AT LOW COST

R

The final amplifier shown above
uses home made tank and neutral-
izing condensers. It is notable
mainly for the short, direct leads
between the tubes and the tank
and neutralizing condensers. At
present it is being used as a class
B linear amplifier following a 30-
watt controlled carrier plate modu-
lated class C stage operating on
14 MC.

Every tube application suggest-
ed by EIMAC results from a great
deal of practical experimental
work as well as the usual amount of
theoretical research. We do our
best to try out every new idea
that comes along in order that, by
constant refinement of detail, we
can stay up toward the front of
the procession of progress.

We maintain a tube application
engineering service for the bene-
fit of everyone interested in
EIMAC tubes, so do not hesitate
to write us about any of your trans-
mitter problems.

w+ Your Problems—and Their Solution

“ GRID BIAS MODULATION

ON THE basis of carrier watts per dollar there is very little difference between grid bias

modulation and plate modulation, when the total transmitter cost is considered. The

main advantage of grid bias modulation lies in the fact that about 90% or more of
the total transmitter cost consists of CW equipment so that less than 10%, of the total equip-
ment lies idle when CW is used. If plate modulation were used, at least 50% of the total
equipment would contribute nothing to the CW signal emitted by that station and would
stand idle during CW contacts.

FUNDAMENTALS OF GRID BIAS MODULATION

The DC plate input to the modulated amplifier remains absolutely constant and the
increase in power output during modulation is achieved by increasing the average plate
efficiency, or power conversion efficiency, during modulation. The unmodulated plate efficiency
can never exceed 50%, which is the theoretical limit. The practical limit is about 40% un-
modulated plate efficiency. Thus the unmodulated carrier output, in watts, can never exceed
about two-thirds of the available plate dissipation.

The amount of RF and AF grid drive required to obtain complete, linear and symmetrical
modulation capability depends on the transconductance of the tube used and also on the
shape of the grid voltage-grid current curve of the tube. Not only do EIMAC tubes have
an exceptionally high grid-plate transconductance but the grid ‘current curve is quite flat
and free from negative resistance "Humps”. This means that .the grid of either the EIMAC
50T or 150T can be driven quite far positive without intercepting an excessive amount of grid
current. Grid current serves no purpose in a vacuum tube and it should be noted that the
modern design of all EIMAC tubes allows the control grid to be driven as far positive as the
minimum plate voltage without non-linear distortion being produced. This means that EIMAC
tubes allow more power output to be obtained at a lower plate voltage and with less grid
driving power than most conventional tubes.

Compare and Reflect
CONSERVATIVE RATINGS
50T 150T

50 Watts of Available 150 Watts of Available
Plate Dissipation . . . Plate Dissipation . . .
30 Watts of Filament 50 Watts of Filament
Heating Powerl Heating Powerl
CHARACTERISTICS CHARACTERISTICS

Fil. Voltage 5v; Fil. Current FIl. Voltage 5V; Fil. Current
6A; Rated Plate Dissipation 10A; Rated Plate Dissipation
50W; Amp. Factor 13; Max. 150W; Amp. Factor 13; Max.
Plate Current 100MA. Plate Plate Current 200MA. Plate
Voltage 1000 - Power Output Voltage 1000 - Power Output
75W. Plate Voltage 2000- 150W Plate Voltape 2000-
Power Output 150W. Plate Power Output 300W; Plate
Voitage 3000 - Power Output Voltage 3000 - Power Output
250w. 450W.

EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA, U. S. A,

T

EIMAC 50T
Net - - - $24.50
—_— — %=

EIMAC 50T
Not - - - $13.50

-5
Albany, N. Y.
Unele Dave
Atlanta, Georgia.
Wholesale Radio.
Baltimore, Maryland
Radio Electric Sve.
Boston, Mass.

Write us if you can’t get EIMAC’S from your dealer
Des Molnes, Iowa Milwaukee, Wis.
Iowa Radio Corp. Radio Parts Co.
Detroit, Mich. Newark, New Jersey.
Radio Specialties Co. Wholesale Radio Sve.
Denver, Colorado. New Orleans, La.
Interstate Radio Shuler Supply Co.

Portland, Oregon.

Wedel Company, Ine.
Providence, R. I.

W, H. Edwards & Co.
St. Louis, Mo.

Walt. Ashe Radio Co.
St. Paul, Minnesota.

H. Jappe Co. Fayettville, N. C. New York -City. Lew Bo""‘ Company.

The Radio Shack. Hunter Brothers. Gross Radio, Inec. San Francisco, Cal.
Buffalo, N. Y. Freano, California. Wholesale Radio Sve. Offenbach Electrie.

Dymac Radio Ports Mfg. Co. Qakland, California. Seattle, Washington

Seattle Radio Supply.
Spokane, Washington.
Spokane Radio Co.
Texarkana, Ark.
Mim’s Radio

Electrie Supply Co.
E. C. Wenger Co.
Oklahoma City, Okia.
Southern Sales Co.
Peoria, Illinois.
Radio Mfg. Engrs. Toronto, Ont.
Philadelphia, Pa. Canadian Tire Corp.
Radio Electric Sve. Tulsa, Oklahoma.
Ran!jo. Ine.
Wheeling, W. Va.
Cameradio Co.

Butler, Missouri.
Henry Radio Shop.

Chicago, Illinols.
Allied Radio Corp.
Chirad

Honolulu, T. H.
Honolulu Furniture Co.
Kansas City, Mo.
Radio Laboratories
LaCrosse, Wisconsin.
Midwest Radio Mart, SOS Radio Supply.
Newark Electric Co. Little Rock, Ark.
Cleveland, Ohio. Vinson Radio Co.
Northern Ohio Labs. Los Angeles, Cal.
Dayton, Ohio Radio Suppiy Co.
Standard Radio Parts Radio Television.

Herbach & Rademan
Pittsburgh, Penna.
Cameradio Co.

F
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Amateur News

The Amateur's Legion of Honor

This department
is edited by the
Secretary of the
International Ra-
dio Fraternity,
Kenneth Isbell,
radio W6BOQ,
KFI, KECA. Al
communiecations
concerning the In-
ternational Radio
Fraternity as well
as inquiries from
any amateur as to
the requirements
for membership,
should be address-
ed to IRF Head-
quarters, Internationnl Radio Fraternity, 27051
St. Andrews Place, Los Angeles, California.

HOW many of you wrote your Congressman
this month? Every member of IRF, when
taken into the fraternity, promised to cooperate
and do whatever he could toward helping regain
what the amateurs have lost in the past years.
This is your opportunity to show your cooperative
spirit. If you have not already written your
Congressman telling of facts of the amateur cir-
cumstances, write to hith today . . . don’t put it
off. IRF headquarters will appreciate a note from
each member as confirmation that he has written
his letter. Those who are supposed to represent
us in Congress will never know what we want if
we do not all get together. Tell your Congress-
man, in your letter, the true conditions under
which the American radio amateur is forced to
operate. Tell him that the broad channels which
the amateurs once occupied were literally handed
to the commercial communications interests by a
group of seif-styled amateur radio leaders. Be
sure to let your Congressman know that you are
a member of the International Radio Fraternity,
that IRF asks the support of every member of
Congress to help In securing wider frequencies
for the amateurs at the Calro Conference; that
there are almost 46,000 licensed radio amateurs
in the Unlted States; that these men have no
ulterior motives; that they number among thelr
ranks many thousands of highly-trained techni-
cians and operators; that their stations can be
tied together to make up many chains of import-
ant communications channels across the nation in
times of emergency.

In short, give your frank opinion of what you
think of the amateur conditions of today, and
how you think they caage bettered.

- ®

The Presidential Election is well under way and
the next month’s IRF News columns will intro-
duce to you the new president of the IRF.

@ ——=l
W2HTI, Alfred F. Pallokat, 9136 - 8lst street,
Woodhaven, Long Island, New York, is one of
the many members who has expressed desire to
be active in the transcontinental phone chain.
The photo shows his station, W2HTI. The trans-
mitter is a 59 tri-tet, 841, 830, 210’s, class B
modulated for phone, 90 watts input, power supply
760 volts, choke input. The receiver is an 8-tube
super. Zepp antenna is used. Mr. Pallokat is a
new member in the IRF and this means is taken
to introduce him and his rig to the rest of our
members.

[ X X J —

The IRF has several members who are confined
in hospitals, and the editor would be very pleased
to hear from them at any time, and know of their
welfare and their activ.it);on the air.

[ J

The San Diego Radio Amateurs’ Assn., is com-
pleting plans for the gala ham ‘Fiesta” which
18 to be held on July 20 and 21 at the Exposition
in San Diego. IRF men are especially invited to
attend.

000 -

The yearly Pacific Division Ham Conventlon
of the ARRL is to be held in Los Angeles on Sep-
tember 1 and 2. The editor assures you that a
large percentage of the attendance will be IRF.

— 000

The Kilocycle Club of Milwaukee, Wisconsin,
broadcast a ninety-minute weekly program on the
Milwaukee Journal shortwave station, W9XAZ,
operating on 31.6 MC, with 500 watts of power
in the final. The Kilocyele Club program begins
at 6 PM and runs to 7:30 PM CST, each Saturday
evening. The program is devoted entirely to
topics of interest to the radio amateur and to
the short-wave experimenter. This elub has ex-
pressed a desire to affiliate with the IRF. Mr.
Charles Kaetel, W9SNK, Chairman of the Radio
Program Committee, has very kindly offered to
give IRF time on the weekly broadcast, for IRF
News items of interest to members and all listen-
ers. Be sure to listen to this program whenever
possible.

EAST COAST NEWS: In addition to W1DBG,
Vincent Murphy, the President of the Bristol
Radio Club, becoming an IRF member, several
other men of this club are prospective IRF mem-
bers. The Bristol Radio Club has just built a
100-foot mast, which was put in place on June
9. They are operating phone on all bands. The
call of the club is WIDHT. IRF men are asked
to listen for the station. On June 16 members
of the Waterbury Radio Club were guests of the
Bristol Radio Club and the IRF was widely dis-
cussed.

[ X X ] -

CANADIAN NEWS: VESEO has been on the
air regularly up to the last month. Made WAC
in 12 hours on May 3, and received R7 report
from Africa.

[ X X ]

VE4MN is located many miles from *‘nowhere”,
up in Saskatoon, but he keeps in contact with

the fellows and is on the air regularly. Always
glad to QSO IRF men.
- 000 =
VES5SDD is Division Chief for Vancouver, B. C.
[ X X B

CAPITOL DIVISION NEWS: The sixteenth
anniversary hamfest of the Lansdowne Radio
Club was held in Philadelphia on June 1. Was
attended by W3FED, Bill Ellsworth, and several

other IRF men.

I.R.F. Station W2HTI

BORDER DIVISION NEWS: WGEDWO, Divi-
sion Chief, has new QRA now, so is off the air for
a short time.

W35AMK is being heard quite often.

WS5AQI reports not much DX nowadays in
Texas. but lots of QRN.

W5JV is on 14 MC now and trying for Europ-
eans,

This is the first report from the Border Division
and glad to see the fellows active as IRF men.
Other members in this division are WB5RH,
W5BWJ, W5AJ, W5BKV, and W5PK.

00 - -

The last meeting for the Los Angeles IRF chap-
ter was held at W6ESC’s place, and over sand-
wiches and coffee, etc., the fellows talked DX
until the wee hours.

W6EJA I3 at present operating on 40 meter
CW and 75 and 160 meter phone, using about 250
watts input in the 40 meter rig and about 30
watts on phone rig. He is handling traffic on
skeds ‘with the Philippine Islands, and averages
around 150 messages per month.

W6BGH has been keeping a sked nightly with
VK2YW sgince June 2. He held two way phone
QSO on June 2 with VK2EP and got a QSA §
R8 report, and VK2EP was R9 here in Los An-
geles.

W6B0OQ, IRF 'secretary, had a very bad auto
accident, and was fortunate to come out of it
with nothing more than bruises, cuts, and a
wrenched knee.

RCA-803 Pentode

(Continued from page 17)

As RF Power Amplifier and Oscillator—Class
C Telegraphy Key-down Conditions per Tube with-
out Modulation**:

DC Piate Voltage 2000 max. Volts
DC Screen Voltage (Grid No. 2) 600 max, Volts
DG Suppressor Volt. (Grid No. 2) 60 max. Volts
DG FPlate Current 175 max. MA
DC Grid Current 50 max. MA
Plate Input 350 max. Watts
Plate Dissipation 125 max. Watts
Screen Dissipation 30 max. Watts
Typical Operation:

DC Plate Voltage 1,250 1,500 2,000 Volts
DC Sereen Voltage 500 500 500 Volts
DC Suppressor Volt. 40 40 40 Volts
DC Grid Volt. (Grid. No. 1)

Approx. 30 —30 30 Voits
Peak RF Grid Voltage

Approx.) 150 160 160 Volts
DC Plate Current 160 160 160 MA
DC Screen Current 45 45 42 MA )
DC Grid Current 18 1 16 MA
Screen Resistor 17,000 22,000 36,000 Ohms
Driv. Power (Approx.) 1.8 1.8 1.6 Watts
Power Output

(Approx.) 130 160 210 Watts

** Modulation essentially negative may be used
if the positive peak of the audio-frequency en-
velope does not exceed 115% of the carrier con-
ditions.

Installation

The base pins of the RCA-803 require a new
type of 5-pln socket which should be installed so
that the tube will operate in a vertical position
with the base down.

The plate dissipation of the 803 (the difference
between plate in put and power output) should
never exceed the maximum values given under
MAXIMUM RATINGS AND TYPICAL OPERAT-
ING CONDITIONS. The maximum values are
indicated by a barely perceptible red color on the
plate. To determine this, all power switches
should be opened with the tube operating in the
dark. This procedure avoids reflections from the
lighted filament which would otherwise interfere
with the observation.

The screen voltage may be obtalned either from
a separate source, from a potenliometer, or from
the piate supply through a series resistor.

Adequate shielding and isolation of the input
circuit and the output circuit are necessary if
optimum results are to be obtained. The im-
pedance between the screen and filament must be
kept as low as possible by the use of a by-pass
condenser. When screen voltage is obtained from
a series resistance, the screen by-pass condenser
should have a voltage breakdown rating high
enough to withstand the full plate voltage of the
tube. The capacity value of the condenser should
be about 0.01 uf. Values larger than this may
cause excessive AF by-passing; smaller values
may cause excessive RF feedback from plate to
control grid, depending on circuit layout, fre-
quency, and gain.

Application

As a Class B radio-frequency amplifier, RCA-803
may be used as shown under MAXIMUM RAT-
INGS and TYPICAL OPERATING CONDITIONS.
Grid No. 1 is the control-grid; Grid No. 2 is the
screen; and Grid No. 3 is the suppressor. In
Class B RF service, the plate Is supplied with
unmodulated DC voltage and the grid is excited
by RF voltage modulated at audio frequency in
one of the preceding stages. In this service the
plate dissipation is greatest when the carrier is
unmodulated. It is important, therefore, that
the plate dissipation for this class of operation
should not exceed 126 watts. Grid bias for the
803 as a Class B RF amplifier should be obtained
from a battery or other DC source of good regula-
tion. It should not be obtained from a high-
resistance supply such as a grid-leak, nor from
a rectifier, unless the latter has exceptionally
wood voltage regulation.

As a suppressor-modulated Class C RF amplifier,
RCA-803 may be used as shown under MAXIMUM
RATINGS and TYPICAL OPERATING CONDI-
TIONS. Grid No. 1 is the control grid; Grid No. 2
is the screen; and Grid No. 3 is the suppressor.
In this class of service the plate is supplied with
unmodulated DC plate voltage and the DC sup-
pressor voltage is modulated at audio frequency.
Grid bias for this service may be obtained in the
same manner as for Class C RF telegraph service.
Suppressor voltage may be obtained from a bat-
tery, from a series screen resistor or from a
bleeder  tap on the high-voltage supply. (see
INSTALLATION).

As a grid-modulated Class C RF amplifier, RCA-
803 may be used as shown under MAXIMUM
RATINGS and TYPICAL OPERATING CONDI-
TIONS. Grid No. 1 is the control grid: Grid
No. 2 is the screen; and Grid No. 38 is the sup-
pressor. In this class of service the plate is sup-
plied with unmodulated DC plate voltage and the
grid bias is modulated at audio-frequency: Grid
bias for this service should be obtained from a
battery or other DC source of good regulation.
It should not be obtained from a high-resistance
supply.

As a Class C RF amplifier or oscillator for tele-
graph service, RCA-802 may be operated as shown

(Continued on page 29)
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ELECTRAD
VOLUME CONTROL

| With CARBON
RESISTANCE ELEMENT

A radically new type
carbon control which
challenges any test you
can give it for quietness,

smoothness and long
life.

Molded Bakelite case, RC::"’;’"

when mounted, extends .. .5

only 14 inch back-panel. ment

New-type power switch fued to

ke - Bakelite
i (approved by underwnit:  ying.

ers) may be instant-
ly attached or re-
moved by a single
screw. Long, easy-
to-cut aluminum
shaft.

All we ask is: “TRY
IT™ All Standard
and Special Values.

i Floating contact
l Mail Coupon for FREE shoe glides over
Descriptive Folder, and carbon resistance
General Catalog of Re- clement.

sistors for Every Purpose.

PPLLLLI A -

138 Varioh i New York. N.%

{ ELECTRAD

ELECTRAD,

- LG -, a0 &,
b r Inc.
AR A 175 Varick St.,
. New York, N. Y.

" Please send new Resistor Catalog
Check here for folder on new
QUIET Volume Control.

Closed Circuit Parallel
Rod Oscillators

(Continued from page 15)
At 215 meters the effictency decreased more

| rapidly “and the maximum obtainable was

29%. A typical value was 21% with an
input of 12.8 watts and an output of 2.7
watts. The rods were about 30 inches Jong
with the two short-circuiting bars 24 inches
apart. The 45 tube with slotted tube base

was connected across these rods 5 inches from |

one end and the dummy antenna load S inches
from the other end, considering the “ends"”
as the short-circuited points. Oscillation
colud be maintained with as little as 75
volts plate supply at 214 meters.

Reducing the plate voltage, at 215 meters,
from 250 to 150 volts gave a frequency change
of about 50 KC and the AC filament supply
produced a slight modulation ripple on the
carrier at this wavelength. The ripple was
not present at 5 meters.

Since 50% efhciency can be obtained as
against 25% or 30% for most other ¢ircuits,
the modulator does not have to deliver nearly
as much power output for a given value of
carrier output. A carrier of from 5 to 10
watts can be easily modulated with one or
two pentode tubes, instead of having to use
a class B audio system. A carrier output of
5 to 10 watts will take care of most 5-meter
station communication requirements.

RCA-803 Pentode

(Continued from page 28)

under MAXIMUM RATINGS and TYPICAL OP.
ERATING CONDITIONS. Grid No. 1 is the
control grid;; Grid No. 2 is the screen; and Grid
No. 3 is the suppressor. Grid bias for this serv-
ice may be obtained from a grid leak of 2000 to
4000 ohms (25-watt size), depending upon the
amount of available grid excitation; from a bat~
tery; from a rectifier; or from a cathode-bias
registor (preferably variable) suitably hy-passed
for audio and radio frequencies. The cathode-
bias method is advantageous due to the fact that
the grid bias is automatically regulated in direct
proportion to the sum of the plate and grid cur-
rent and that there is little chance of the plate
current becoming dangerously high, even if the
RF grid excitation is removed. The grid-leak

| bias method has the advantage of simplicity and |

of automatically biasing the grid in proportion
to the excitatlon voltage available. Special care
must be observed with the use of this system be-
cause the aceidental removal of the excitation will
cause the grid bias to fall to zero and the plate
current to rise to an excessive value. Since the
grid-bias voltage for Class C service is not par-
ticularly eritical, correct circuit adjustment may be
obtained with widely different values.

RCA-803 may be operated at maximum ratings
at frequencies as high as 20 megacycles. If the
tube is operated at frequencies ahove 20 MC the
plate voltage and input power should be reduced
and special attention should be gliven to shielding
and RF by-passing. When shielding is used care
should be taken to insure adequate tube ventila-
tion and the maintenance of normal ambient
temperature.

As a pentode oscillator (crystal or self-excited),
the 803 should be connected the same as in ampli-
fier service.

Standardize on Amperite
egulators. ' There's an
Aumperite for every cur-

rent or vo|tage prob|em
in any set. |

Write for CHART CV. Y

AMPERITE

URRENT AND VOLTAGE

REGULATORS

%" b 4

S61 BROADWAY  NEW YORK

| AmPerITE Co

b

inew! KELLOGG
! TRANSCEIVER HANDSET

A better all-around Transceiver Handset! Highly ef-
ficient single-button Kellogg microphone, super-
sensitive Kelloge receiver. Easy to hold. Fits the
face. @ Microphone has greater sensitivity and ““flat-
ter’” response curve than the usual ‘‘mike’ of this
type. Precislon built, as are all Kellogg products.
Gold plated diaphragm. Especially processed earbon.
@ Receiver i3 the product of 35 years experience
building telephone apparatus. Bi-polar
magnet of cobalt steel. Cadmium plated
h diaphragm, Small, compact, easy on the
ear. @ Simply and ruggedly constructed
and light weight. Cast aluminum trian-
gular handle. Baked black enamel fin-
ish. Has 6-foot, 4-conductor, 18-strand tinsel eord of tele-
phone quality. @ You will be proud to own this unit. Better yet,
it’s not expensive. Code No. 38-A, 70 ohm receiver, list price
$10.00. Code No. 38-B, 2000 ohm receiver, list price $11.

-

KELLOGG SWITCHBOARD & SUPPLY CO. |

1070 W. Adams Se. CHICAGO, ILLINOIS

Hermetically - Sealed

Metal-Can
ELECTROLYTICS

For maximum fool-proof capacity at minimum
first and last cost, nothing can excel Aerovox
hermetically-sealed metal-can electrolytics.
Available in many shapes and sizes; all standard
capacities and working voltages.

o]

As the pioneer in the field of dry electrolytics,
Acrovox maintains its engineering and produc-
tion leadership, offering:

Hermetic sealing ... Special composition
spacers . . . safety against
surge voltages . . . no
deterioration.

Longest service life . . .
adequate safety factor
... freedom from break-
down.

no loss or absorption
of moisture.

All internal parts of
aluminum . . . no cor-

rosion.
o]

. Latest 1935 Catalog, featuring

Free DATA' complete line of condensers and

resfstors, sent on request. Also sample copy of Research Worker.
Meanwhile, see the tine at your local supply house.

CORPORATION

84 Washington St. Brooklyn, N. Y.

New Type
HEAVY DUTY TUBE

Write for bulletin on new heavy duty tube; 750 watts input
class ““C" push-putl, 400 watts audio class ‘B, with
1500 volts D.C. Carbon plate. Liberal guarantee. Price
only $17.50.
Heavy.duty 866's, 1000 hour guarantee, $1.39
TRANSMITTERS—Any commercial rig duplicated at 359
saving.

Aluminum panels and Electatloy chassis to order. Low prices.

HOWARD RADIO TRANSMITTER SERVICE
5648 RACE AVE., CHICAGO, LL. Phone Austin 0177
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A NEW BOOK
Second Edition of

FORMS CLOSE l i
QA IHE jon ol worooase (|| FUNDAMENTALS OF RADI
[ OFMONTH I IN ADVANCE l
| CLA (426 pages 6% x 9", 430 figures)
\ By Professor R. R. RAMSEY, Ind. Univ.
I DAD . OADI Revised, enlarged, repaged,
reprinted, New cover
New subjects Multi-elec-
Crystals, 80 and 160 meters, $1.35.  Get yours trode Tubes; A, B and C
from The QSL Man, W9DGH, 1816 North 5th amplifiers; and Cathode

Ray Television. Radio
theory and practice
brought up to May, 1935,
Problems and questions
on each chapter. It sull
can be said that “Ram-

Avenue, Minneapolis, Minnesota.

Bakelite Engraving. WIll the person who sent a
check to “RADIQ” for a classified advertisement
on Bakelite Engraving please send new copy? His

name and address has been misplaced. sey manages to provide

a . - —=2 that missing fgc‘;dwhigh

| TRANSFORMERS: Power and audio built to seems to be hidden in

he Takes all ComerS! order. Guaranteed. No mass production. Right other books.” Every thing
prices. California Radio Laboratories, 2523 South new and enlarged but the

price. You cannot afford
to miss this book.

Third Edition of

EXPERIMENTAL RADID

The new CENTRALAB VOLUME Hill Street, Los Angeles, California. W6CYQ.
CONTROL GUIDE is the serviceman's = — i |
champion . . . he “takes on" the most l Frank C. Jones’ high-power grid-modulated phone-

fr g . e CW relay rack transmitter as described in this
. difficult job and throws it for a victory. issue is for sale. Complete with all tubes, in-
This new 1935 revised edition represents the

cluding EIMAC 150Ts, crystal microphone and
accumulated experience of engineers, consultants

coils for 20 and 75 meter bands. Also crystals
and servicemen—all of whom have contributed to to operate this set in 75, 40 and 20 meter bands.
This transmitter was designed and built by the

make this the most accurate and complete Volume
author, expressly for the purpose of securing the

Control Guide yet published. In addition it con-

(255 pages, 168 figures, 128 experiments.)
A laboratory manual of radio experiments.
By the same author.

The book is actually a group of some 128 ex-

tains a valuable cross index on controls—all data for the editorial article in this issue. The : ; 5 i
standard Volume and Tone Control ¢ircuits and net cost of the parts was $300. Will sell the p;:'me";’ I?v"‘:'i‘g. mﬂ:’: r:;’f? O;mt;ge':“v!:l:_
a load capacity chart. entire transmitter, ready to operate, for $300, P es: Oe ':ne:loﬁ 4 thin g

FERD ca | ot Ithe (vagt e latodtiopaygn gh?Bn o <3 l;"{ancisco_i ort ?er;coe(;ey, C;llfo;.‘qia. :Igou ;‘:v:‘ heanei of the original radio manual
every service job, for there is a CENTRALAB | Cleoidh IO L SR S0 pouncs: el of experiments. Get it. Prices: Fundamentals

check for $300 takes it. Write to Frank C. Jones, |

RADIOHM specially made 2037 Durant Avenue, Berkeley, California.

for every replacement. |

and for emergency re-
placements—the new Guide
shows you how a mere hand-
ful of controls will take care
of any emergency service re-
qQuirements.

e —
Rodio Service Man'
y should bea memberof the
Inaciewes of Rpdio Sernioe Mew

Centy;

Division of Globe Union Mfg. Co.

MILWAUKEE, WIS.

$3.50; Experimental $2.75 post paid.
| Your check, postal order or C.0O.D. brings ‘em

RAMSEY PUBLISHING CO.,

Bloomington Indiana

10 Meter Transmitter

{Continued from page 23)

quency creep when keying the oscillator tube

than when keying the final amplifier. Typical A
current readings were 70 MA at 400 volts

on the 6A6 tube, 120 MA at 600 volts on HIGH IMPEDANCE

the 801 or type 10, and about 5 MA of grid 1 VEI,OC“'Y MlCROPHONE
current. | { Model RB-H)

By reducing the final amplifier plate volt- O"lﬂaﬂ'l WITHOUT PREAMP

A)
4

to minimize key clicks. There is less fre- '

age to between 400 and 500 volts, a class B |
audio system using a pair of 46s or 59s could
I be used for plate modulation for 10-meter

] 5 H REQUIRES NO
phone operation. ‘It would be desirable to ,M#EHDI;;NC: .
| use a 45 tube buffer stage for phone opera- VEL OPCHIOTN::'
| tion because the 10 should have more grid &Lfcl;i%PERATES

excitation for phone than for CW operation
| in order to insure linear modulation char- |
| acteristics.

The oscillator grid coil consists of 40
turns of Na. 16 DCC wire, wound on a
piece of 34-in. dowel rod. The oscillator
plate coil has 9 turns, on a 1¥-in. diam,,

MOST
I 1V,-in. long. The doubler plate and final

SENS ITIVE grid coils should be 12 turns of No. 14 or
|

No. 12 wire, 134-in. long, on a ¥-in. diam. |
PHONES |

The final amplifier plate coil has 8 turns,
|
EVER BUILT

DIRECTLY INTO
GRID OF TUBE

Replaces condenser and crystal microphones—NO

CHANGES or additions necessary! ELIMINATES

INPUT TRANSFORMER and its losses. . . There-

fore requires 12 db. less over<all amplification.

Eliminates inductive hum. No feedback. Lifelike,

natural reproduction, Write for Bulletin H
LIST $42.00 with coupling.

-AMPERITE @_rporahon 58) SROADWAY NEW YOI

AMPERITE _Joily =

1

No. 12, %-in. diam., 11%-in. long. The RF |
chokes are ordinary 2.1 mh: section-wound
midget RF chokes. The 6A6 heater is oper-
ated from the 715 volt supply by using a one
ohm filament resistor in series. All resistors F
are of the 10 watt size, a 20,000 ohm for
doubler grid leak, 400 ohm for 6A6 cathode,
and a 10,000 ohm grid-leak for the final
ERE |5 NEWSD Like the nov-tamons Brush Crystal | amplifier.  All by-pass condensers are of the
Microphone, the new Brush crystal headphones are 1000 volt test type, mica. The only double-
n writi'ltlu g Bow cha[}x‘ter in r:('ai:: hitStO&' s'mlfc%:f: spaced condensers are those used for neu-
o thes s amithe shone, Uit o 6 s e | raliing and final amplifier tank condenser.
. . . you will hear slgnals you never heard before. Using The set is built on two pieces of tempered
the piezo-electric principle, these phones give more faithful Masonite or Celotex, 7-in. X 12-in. x Yg-in.,
reproduction than any others. Prove the statement for using one as a sub-base and the other as a
front panel. This material is cheap, looks |
well, and is easy to drill or saw to size.

<" MICROPHONE

e
———

AT LAST

Any Battery Radio
Set, whether 2 volt, 6
volt or 32 volt can now
be made All Electrie,
with a Carter Gene-
motor — the modern
“B’ Eliminator.

Greater Power—No
Current Fluctuation—
Minimum Operating
Cost—Electrically and
Mechanically Guaran-

yourself. ~ For audio test purposes there is nothing finer. |
Non-magnetic; ideal for airplane use. $12.00, list per
pair. If;our dealer cannot supply you, write us direct for |
Iiterature.
Ask for Data Sheets PR7, describing these new
beadpbones . . . will be supplicd on request.

The Brush Development Co.

teed.
There 1s a Carter Genemotor for Sound Sys-
[ | tems, Two-Way Police Radios, Transmitters,
ete.

Write for our latest catalog—it’s free.

RADIO CLUBS! | CARTER MOTOR CO.

Write for Special Group Subscription

CLEVELAND, OHIO | Rates for “RADIO” 365 W. Superior St. Chicago
$ ' —
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{RaDIO COMPONENTS]| |

DIALS, KNOBS and SWITCH PLATES for TRANSMITTERS, ||
SOUND EQUIPMENT, OSCILLATORS, Etc.

CARRIED IN STOCK BY LEADING JOBBERS AND DEALERS.

0

Chrome and black '
Gain plates in sev-
eral styles and
readings.

¢ @

Black Bakelite knobs in matching sets.
Bar Knobs - Switch Knobs - Skirt Knobs

Die-cut instrument
dials. Professional
appearance and ex-|

treme accuracy.

/—\
S

\

\} A|um|num and black Switch P|a+es Gain
4

Plates, Volume and Selector P|a+es.

Werite for Bulletin No. 60 for complete details.
Established 1899

CROWE NAME PLATE AND MANUFACTURING CO. ||

1755 GRACE STREET CHICAGO, ILLINOIS
Cable Address:

WEKNEW YOU'D BE SKEPTICAL!=——

We knew that a price of only $4.90 for brand new, standard, genuine
guaranteed Western Electric fifty watters would make you think, "TOO
GOOD TO BE TRUE!" And to question, "What's the catch?" We
expected the orders to be worded like a seagoing lawyer's brief. And
they werel

BUT, HERE'S THE LAUGH !

After getting their tubes and giving .them a stiff test, almost all of the
boys rushed back repeat orders for one, two, and even three more tubesl |
"They surely are FBI" was the consensus of opinion.

MORAL:

When Harrison offers a value it's not too good to be true, but it is too
good to last longl So get yours now at the low pricel

Western Elecrric
211-D FIFTY WATTERS

GENUINE - BRAND NEW - FULLY GUARANTEED

Standard Fifty Watter base. Standard characteristics (Interchangeable with type
211 and 211-A). Has new long life filament! Rated RF output as an amplifier—
100 WATTS!?

Every tube Is in its original Western Electric carton! The WESTERN ELECTRIC
mame is your guarantee of highest quality! We guarantee REAL VALUE and COM-
PLETE SATISFACTION!

Regular selling price—~$17.50. Harrison’s SPECIAL PRICE—only $4.901 Your money
cheerfully refunded if you do not agree with us that this is the GREATEST VALUE
ever offered to the Amateur! Every tube is UNCONDITIONALLY GUARANTEED

Crowname, Chicago

These are not |
211-E! No RF
Chokes in the
base!l FB for

FOR THIRTY DAYS! (Broken glass or burnt-out filament the ONLY exception!)  RFlI
ALL
Neear | HARRISON RADIO COMPANY |
LOWEST | 42 LIBERTY ST., Dept. P7 NEW YORK CITY ’
QRU? Mail Orders Filled Promptly. Deposit Required.

s
>

The Lafayette "Professional 9"

(Continued from page 24)

This unit makes the assembly, wiring and
adjustment of the set as simple as that of
a five-tube “blooper”. All worries about
tracking and proper tuning overlap are elim-
inated, and the construction of the receiver
becomes a pleasure instead of a headache.

The receiver itself is a thoroughly up-to-
date nine-tube superhet. A stage of radio-
frequency amplification on all bands assures
maximum sensitivity and selectivity and min-
imizes image frequency interference. This
tage, using a 6D6, is followed by a 6C6
mixer, a 41 local oscillator, 6D6 first IF
amplifier, 6B7 second IF amplifier, diode de-
tector and automatic volume control tube,

| 6C6 AF amplifier, 42 power output tube, 7§

beat frequency oscillator for CW reception
and phone carrier “hunting”, and 80 rectifier.

The use of a 41 as the local oscillator is a
bit out of the ordinary. This tube results in
a high conversion gain and produces strong

| oscillation at the highest frequencies withir

the range of the receiver.

The average Sensitivity of the “Profes;
sional 9" is less than one microvolt, the selec.
tivity seven kilocycles.

The mechanical construction of the set

| has been worked out very carefully, to make

home assembly quick and painless. The dy-
namic speaker, the power supply and the
audio output stage are mounted on a separ-
ate, demountable chassis unit, which normal-
ly is bolted to the left side of the tuner
chassis. If desired, this unit may be placed
a short distance from the latter, it only being
necessary to lengthen a few leads. As these
carry only direct or audio currents no com-
plications develop.

With the band switching and audio units
in place, the receiver chassis overall meas-
ures 2214 inches long, 10 inches high and
1114 inches deep. A heavy, black crackle
finished steel panel is supplied with the kit
a heavy steel cabinet, shown in the accom-
panying illustration, is available at slight
extra cost.

Eight knobs on the front of the receiver
give the operator complete control of the
sensitive circuit. These knobs are all plainly
marked by legible etched plates, so the
owner doesn't have to take a week off and
memorize their functions! Under the speak-
er grille, on the left, are: AC line switch;
tone control, which is a small variable con-
denser, not a resistor, across the grid of the
audio output tube; and stand-by switch, which
opens the B minus side of the power pack
and kills the receiver during transmission
periods.

The other knobs are grouped under the
vernier tuning dial, and are backed by a
handsome etched plate. Above the earphone
jack is the audio volume control, a poten-
tiometer working into the grid of the first
AF tube. Then comes a three-position
switch, with the following circuit controls:
automatic volume control, manual volume
control, and manual control plus beat fre-
quency oscillator. The first position is most
generally used for DX phone reception, the
second for ordinary phone or broadcast work,
and the third for CW.

To the right are the RF volume control
and the band switch. The latter has four
ranges, as follows: 9.7 to 30 meters, 30 to 75,
75 to 200 and 200 to 560. After a couple of
evenings with this set, even the most obstin-
ate plug-in-coil fiend is forced to admit that
the band switch is a great convenience and
permits rapid scanning of all bands.

Smooth band-spreading on all parts of all
four bands is made possible by a unique
double-drive dial, equipped with a double

(Continued on page 33)
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K/ @nw“s-up V‘
come, . 7 )
’S'r/:&fg;iz‘é} f;:; o= - ' Cable Address
"uncledave"

off the press . . .

FREE! _—T , 356 BROADWAY., ALBANY, NEW YORK. | “irelgn trade

Long distance | B 1 % WE BUV~ SELL ~*>TRADE ~Akk HAM svun ik o
Phone 4-5746. X 2Q HOWR SERVICE - SHIP ANY PLACE.
i ¥ WE WAVE NOT GOT 1T~ WE Wikk B ONLY T0 GLAD T0 GET ITFoR You_ | P
umo»nmoun GUARANTLE 15 UNChE nnvzs rm.b:u RULE ' |

PEERLESS “40 DX” TRANSMITTER

A crystal controlled transmitter for Phone or C.W. operation. The
tube complement is as follows: 2AS% osc:llalor. 2-46's power amplifier, 83

B\

PEERLESS “4 PRM" RECEIVER

Truly a communications type receiver—designed especially for the ham
or short wave listener who desires the utmost in flexibility and perform-

rectifier, 56 speech amplifier. The west coast is worked on 80 meters with ;
this job on C.W. from Albany and often distances up to 1,000 miles are ance. Here are a few of its outstanding features:
worked on the same band on phone. Here are a few of its features in

concise form: KTuned Radio Frequency
- YKk K Standard Rack mounted *Two Crowe airplane
*A%35 to 40 watts output on C.W. dials
YAk 10 watts output on phone %Bandspread 1% to
k% Crystal ground to your speci- 200 meters .
fied frequency A Careful engineering

Kk %kFull output on 2 bands with #3-winding induc-
1 crystal tances used through-

%A N2A5 Dow or Tritet oscil out
JrAkLink cloa::;ing wElectron coupled detec-

. tor

***g:::;l:rd relay .rack bakelite REoielnn Tabgaass

Y% %Burnished aluminum chassis iol?lga;ppel:::: fagt:

* k& Weston milliammeter
wowkHigher power easily added *;E;Zﬂz::ble gang

***!V:;glyﬁl:ered high voltage *Heahvé, coysnillinis
| finished chassis and
This transmitter comes complete with panel assts an
“ALL” accessories, including crysal,
coils for 2 bands, tubes, microphone, | Complete kit, less tubes._. $16.50
and in “'c.r" everythmg‘bu( key ‘"',d_ Kit of matched tubes, net 218
tion Phone CW - 663.50 Wired and tested, additlonal 1.20
Transmitter for CW only =  $52.00 Handsome cabinet, net 2.00

WIRELESS EGERT TEST OSCILLATORS

Model 99, fundamental frequencies 21,000 to 100 KC . . . micro-vernier dial, 1000 cycle modulation and audio output.

Lisc price $50, while they last.........__.._.. ... o - e——— $17.50
WESTON rebuilt model 301 meters, guaranteed like new . 5 mfd. 13500 volt working Peerless oil tmpregnated condensers
Q-1 ma with regular Weston volt-ohm-mill analyzer scale, 415" x5"”x27%", special each 1 3 3.75
SPECIAL . $ 6.00 R-81 rectobulbs, $1.25 each, 2 for 2.00
O-5 ma to 1 amp, any range.... 2.95% RCA 200-A, 240, 874, 3 for 2.00
Above, bakelite cased 3.65 VTE graphite anode 50 watters 8.75
Dual range O-125 ma, 2.3 amps, bakelite cased, each. 365 CG-1162-—35 watters, per doz. 1.00
WESTON, used 30-0-30 galvanometers—FB for wheatstone brldgc, W.E. 212-Ds, slightly used, complete with socket 16.50
each 6.95 Slightly used RCA 845’s . 8.00
Rawson and Sensltive Research microammeters O-15 microamperes, Heavy duty 90 day guar. 866’s 1.95
condiion like new, special 17.50 Extra Heavy duty 866's, 6-month guarantee 2.49
We have in stock hundreds of new ‘and used meters of all types Peerless 30-watt sockets .35
. write us about your needs. Peerless 212-D sockets 1.95

3” K.K. vernier dials, special % 29 NATIONAL ceramic coil forms— Resistance coupled SPRAGUE amplifiers,
Yaxley SPDT S-meter switches. .69 XR-10-A $ 90 XR-12-A_ .. _$1.33 uses 24, 4%, and 80 tubes .$4.9%
5 hy. 300 ma chokes 1.25 NATIONAL xmirtting variable condensers: S-watt amplifier, uses 37, 2B6, 3Z3, net 7.95
Marco illuminated vernier dials, each 39c¢ TMS-100 1000 volt $1.33 d . .

3 for 1.00 TMS-100-D 1000 vole dual 253 Soldering ifons, all electric .79
4" black bakelite dials 2%¢, 5 for 1.00 TMSA-35 2000 volt 1.65 2-gang variable condensers .00035 per sec-
Slightly used Cardwell 123-B .0005 con- TMC-100 3000 vole 2.55 tion, special 69

densers, each 1.00 TMC-150 3000 volt 2.85 -

BANISS Tapead ™ bog, similar to the Yibzos TMC-100-D 3000 vol¢ dual 4.50 Turner crystal mikes, prepaid in U.S:A...13.25
plex - 6.95 All National Parts in Stock Always! Beehive standoffs, per dozen .59
RECEIVERS!

New 7-tube SUPER SKYRIDER, short wave receiver, advanced superheterodyne compleie with tubes, prepaid in the U.S.A $ 59.95
RCA ACR-136 communications type receiver, complete with tubes, power BROWNING 35 with TOBE tuner, all-wave set, complete kit of parts, less

supply, speaker, etc., nothing else to buy, net 69.50 tubes, speaker and cabinet, prepaid in the U.S.A 39.90
NATIONAL "HRO" 9.tube superhet amateur receiver, with cotls, less HAMMARLUND “SUPER PRO” oomplete W|th pomer supply tubes and
tubes, speaker and power supply, net 139.80 special 12-in speaker, net prepaid in the U.S 4.64
WRITE FOR COMPLETE INFORMA. PHILCO automobile radios, all latest models in stock. Am.ﬂeur discounts prevall.
TION ON THE ABOVE RECEIVERSI! 5.Tube Superheterodyne all electric auto radio, latest type, remote control.....$18.50

PEERLESS crystal ovens . . . absolutely safe and positive. Black PEERLESS FILAMENT TRANSFORMERS Cased Uncased
crystalline finished box . accurate bent thermometer on front. 7% v. 3 a; 3 v.3a; 214 v. 6 a. .$2.7% $1.75

Complete with crystal in 80 or 160 meter band, nee.._______.$8.25 Sv.3a; 214 v.5 a; 214 v. 5 a . 2.30 1.45
PEERLESS 40-meter crystal, comp. with special holder, mounted 5.00 Three $ v. windings, 3 a each, 5000 volt insul._ 2.75 1.7%
PEERLESS 80 and 160 meter crystals , . . complete with plugs for 2% v. 10 a, 10,000 v. insulation 2.50 1.25

tube ‘'socket mounting. 3.25 PEERLESS . 5-meter transceiver kit . . . uses 2-19 and 1.30 tube, as
PEERLESS 80 and 160 meter A-cut crystals, comp., fiet prepaid 4.95 per June, 1934, QST . . . complete kit less tubes, phones or
Ceramic crystal holder, plugs into tube socket. . 1.00 mike, net sz - .$10.33

PEERLESS LEARNOGRAPH . . . similarto the Teleplex, with 3 rolls of tape . . . $14.95
A\ WANTED~USED TELEPLEXES AND 0“N|GRAPHS£

[ -
v &
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The Lafayette "Professional 9" |

(Continued from page 32) |
knob. For quick tuning the low ratio drive
of 25:1 is used; for accurate band-spreading, |
a 125:1 ratio drive is thrown in. This is a
slick arrangement, and has elicited many
favorable comments from hams who have
already used the set.

As the chassis is supplied all formed and
drilled, and detailed assembly, wiring and
adjusting data are included, any amateur
who can use a screwdriver and a soldering
iron can put the "Professional 9" together
and enjoy good results from it immediately:
The finished set has a distinctly professional
appearance, of which the builder will be
very proud.

LOW IN PRICE
INCREASED SENSITIVITY
IMPROVED SELECTIVITY

NO SUPER REGENERATIVE RUSH

Here 1s a Super-het for 214 and 5 meter reception
that the Ham can build himself without much dif-
ficulty. This receiver was originally designed by
Frank C. Jones of "RADIO" but Lafayette en-
gineers have made several changes in the circuit
to simplify its construction. It’s almost as simple
as a straight super-regenerative receiver, but it
will prove far supetior as regards sensitivity, se-
lectivity and noise level. The absence of super-re-
generative "Rush™ is an outstanding characteristic.

The use of resistance-capacity coupled L.F. greatly
simplifies the construction of this receiver. There
are no magnetic fields or interaction effects so that
shielding is therefore minimized. Nor does the
LF. system amplify stray audio impulses for the grid
coupling condensers are of such relatively low value.
The LF. circuit responds to frequencies from ap-
proximate 15 Kc. to 100 Kc.

000
The Tobe Amateur

Communication Kit Set
(Continued from page 22)

the tuner in consrructing the amateur com-
munication receiver. All chassis and ground
currents are eliminated from this tner by
insulating it from the main chassis and
grounding it at one point only. This type of
construction not only reduces the tendency
for oscillations but also increases the effi-
ciency of the receiver. Insulation from the
main chassis is obtained by means of soft
rubber grommets which tend to materially re-
duce mechanical acoustical feed-backs due to

the vibration of the tank condenser plate. PXR-2299§—Complete Kit of Parts for 5 M. Super-
s tuner is carefully aligned and tracked het Kit mcludmg Cabinet, panel, and special cop-
at the factory, but as the bands covered are per plated chassis, but less Power Supply, tubes
extremely narrow, it may be necessary for the If you have not yet received your and speaker ......... . '-516-75
amateur to make slight adjustments on the FREE copy of this NEW 100% PXY-21942—Complete Power Supply Kit, less
trimming and padding condensers in order tubes ... ; .$ 8.25
to have the ranges covered exactly the same as AMATEUR CATALOG, senid for i ;

R (‘);n g d diaIYCard yours at once. Forty-eight pages Klltfof Ma((gled Tulbesi'l-é_CG,d}GdDd@ 1-41, }-42., $3.20

On the 80 and 160-meter bands, band- | crammed with information you ;v:::t; Cce(;rne]: Sy at, sk owxsng3 25

A . . ’ . 2 : ecelv : N
spread is obtained by using small-range tun- need: general operating hints, For Power Suppl 1.25
ing condensers. On the 20 and 40-meter | questions and answers on Ham el )
bands, however, series condensers must be X'mitting and Receiving trou- S —— R e ]
employed in order to spread these bands bles; 16 pages of informative | IO?O.LESALE RADIO SERVICE Co.
over approximately the same area as the low- material. ] News"’,‘trk'\:" DYeptl" i
er frequencies. This is automatically taken Everythin S w ; i g

N 3 3 B t ¢ i
care of in the tuner by means of the coil- Wrod —x Lowse: WIREOCREILE Dsf.";; me your new FREE exclusive HAM catalog
switching arrangement. The dial in this re- | Prices: Short and All-Wave Receivers L N L
ceiver 1s especially large and has a scale | & Kits; 2% and 5 meter sets & kits; L] Send me the order described in attached letter.
length of about eight inches so that stations 3 complete line of C.W. and phone

4% b dily i d A I o | X’mitting equipment with outputs from Name
may be readi y logged. arge pointer 2-100 watts! Also tubes and'accessories
moves over this scale and a small pointer by all leading manufacturers. Address
attached to the vernier mechanism travels R racitiate s rdraab ly el vous alliesrd)
over a scale divided into 100 divisions, will bring your free copy. City. .~ State_..

Mr. Lamb is probably responsible for two Address Dept. P-75. | I e om— BESENT
coined names which give considerable in- -
formation as to the tuning characteristics of |
a receiver. The first is "tuning rate” which ; B
is defined as the number of kilocycles covered g ¥ o €
by one complete revolution of the tuning é . L
knob. The fewer kilocycles covered per A vy Loy T -
revolution the better the tuning rate. The : Aain Office arnd Warehoude

second term is “calibration spread” which 100 SIXTH AVENUE - NEW YORK' N.Y.

is defined as the number of kilocycles cov- |
BRONX,NY.542 E Fordhom Rd. ll ATLANTA,GA 430 W.Peachtres stuw.Jll NEWARK,N.J. 29 Central Ave.

ered by the smallest division of the dial.
This indicates how readily stations may be
logged. The following table gives the tun-
ing rate and calibration spread of the ama-
teur bands covered by this receiver:

 Band 160 80 40 20 | STEEL RACKS
e IA.T. CRYSTALS
Calllitt:ati'o; 26.5Kc. 20Kc. 18Kc. 17Kc. . . Two 8x14" panels with 8x1214x114" decks remov-

Spread . 2 Kc_. 3.4 Kc. 20Kc. 3.0Kc With New Low Loss ?ibnli!s!:S ur?:t“br?::a;: ;?lel_‘sjtelebls.'rm" Black crackle:
The band-pass intermediate frequency stage Power Type Mounting o

it o o oy o (o e v | | pried o tom e $495 ||| STEEL CABINETS

broad-nose tuning curve which gives better Tx20x614”. Panel and deck removable. Hinged lid.

quality of received signals, but it actually | See Your Dealer Crackle finish. Net price $1.95, 5 Ibs.

gives better overall selectivity. The link cir- | Bulletin on request Bottom dust cover $.25 extra, 1 1b.

cuits in these transformers are not connected | ) }

to the grids or plates of tubes, but merely ! Monitor Crystals R. H. LYNCH

grounded, consequently, they act as a key 2802 West Avenuo 32 | | 970 Camulos St. Los Angeles, Calif.

circuit in the final alignment of the IF stage. Los Angeles, Calif. Order direct or see your dealer.

(Continued on page 34) |
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Aladdins are uscd.

Aladdin Iron Core I.F. Trans-
former. Actual Size only
114" x 33"

In the new *40-20”° receiver, described in this issue, Aladdin I-f units,
were chosen because of the extreme semsitivity or gain required for the
high frequency bands. Tube noise is greatly reduced when only one stage of
1-f is used. See Frank C. Jones’ article in this issue. Make sure you use
Aladdin 1-f units, as specified. Only when these units are used will this
great receiver give you the results you rightfully expect.
tions for the “40-20" are more exacting than other amateur receivers and
no compromise in parts should be made. Play safe—use Aladdins through-
out, and once you use them you wili use no other.
because one less stage of I-f amplification is required.
Polyiron core is the secret of unusual performance. For amateur recep-
tion, selectivity is all impertant and you get MORE selectivity without
sacrificing gain, better all-round results . .
tubes, sockets, resistors, condensers.
before you put them inte your receiver.
never be satisfied with any other.
If he is sold out, write direct to the factory. The price of each Aladdin
I-f transformer is $3.00 list . . . $1.80 net to amateur.

The specifica-

Aladdins save space,
The Aladdin

. you save space, you save on
Aladdins pay for themselves even
Buy a set today . . . you will
Your dealer has these units in stock.

"The Magic Word in Radio"
ALADDIN RADIO INDUSTRIES, 4049 West Diversey Ave., Chicago, lil.

Brings You the Next 4 Issues
of "RADIO"~Subscribe Now

s

SPRING &
SUMMER

You wil) find complete answers to
all of your Short Wave Transmit-
ting and Receiving needs in this
new Catalog, devoted 100% to
Radio. Prices are LOWER than
ever before—it will pay you to
consult this book before you do
your radio buying. Every leading

standard Short Ware line 1s list-
ed — outstanding new gear s
tully deserlbed. Use the ALLTED Catalog and take
sdvantage of our personal service. Let us help you
with quotations for building any type of circait—
let our competent engineers and Amateurs in on yosr
problems. We canalways serve you better ag ALLIED.

' ALLIED RADIO CORP. l
l 833 W. Jackson Blvd.,

Chicago. Dept. J.

l Send me your FREE 1935 Spring and I
Summer Catalog.

Name
Address l

L-----------J |

MILLIONS IN USE

® Two Year
Guarantee

® ] 0w Power
Factor

® Long Life

® Self Healing

® Efficient and
Compact

® Patented and
Patents
Pending

The superior quality and performance
of millions of Duco Condensers are
recognized all over the world.

NOW GUARANTEED
FOR 2 YEARS

Manufactured by

DUMONT ELECTRIC
COMPANY, Inc.

514 Broadway New York, N. Y.

Write for free Catalogs, Sales and Jobber
Territory

NEW EDITION
Now Ready

The only Radie Call Book
| published that lists all of the
radio amateurs throughout the
entire world.
X Also s complete list of high
| frequency commercial stations,
Internationa! abbreviations and
amateur prefizes, “Q, R, & T,”
gystems for reporting signals,
New U8 radio inspection dis-
“{triets, high frequency Dress.
time and weather schedules, and
high frequency commercial sta-
tions listed by frequencies.
Every ham should have one. Always up-to-date. Single
topies $1.25. Annual subseription $4.00.

RADIO AMATEUR CALL BOOK, INC.,
600 SOUTH DEARBORN ST, CHICAGO, ILL

FRANK C. JONES of "RADIO" Endorses Aladdin Units |

Chosen by the technical stafft of “RADIO”, headed by Frank C. Jones,
the new Aladdin Iron-Core I-f transformers give greater gain and greater
selectivity in the *“40-20" receiver than any other 1-f units tested. In fact,
only one stage of I-f amplification is required for optimum results when

The Tobe Amateur

Communication Kit
(Continued from page 33)

The frequency chosen for ‘the intermediate
amplifier is 456 kilocycles. The transformers
used are carefully aligned at the factory,
and though tube and lead capacitance may
slightly change the alignment of four of these
tuned circuits, the link circuits will be found
accurately adjusted to the intermediate fre-
quency.

The sensitivity of the receiver over all
bands covered when taken in accordance with
standard practice for a 50-milliwatt output
including tube hiss, which is always present
even in a well-shielded room, is less than
one microvolt over all the bands. In some
receivers such data have really very littie
significance as the tube hiss alone may be
sufficient to give standard output when the
volume controls are fully advanced. This is
especially true where 2 IF stages are used.
It was suggested to the writer that it would
be interesting to obtain sensitivity charac-
teristics for a 50-milliwatt output exclusive
of tube hiss. This has been done in the gase
of the Tobe communication receiver with the
results shown in the table on page 22. It
is interesting to note that at a frequency of
1.8 MC the signal input to the receiver
must be increased 3 times for 50-milliwatt
output exclusive of tube hiss while at 14.2
MC the increase of input signal is less than
2 to 1. The signal generator on which the
data given in the table were obtained was a
very high-grade one, but it is believed that
the attenuated net-work is probably some-
what inaccurate on the higher frequencies.
The comparative results, however, should be
correct.

The construction of the complete receiver
is relatively simple, as the location of all
parts has been carefully laid out and large-
sized wiring diagrams are available so that
any amateur will be able to construct the
receiver with full assurance that when it is
completed the set will perform to his entire
satisfaction. Full constructural details are
furnished; also there is available, the tun-
ing catacomb, the panel, dial, and chassis as-
sembly, as well as all the other component
parts including all hardware which is neces-
sary to build the complete receiver.

As said before, the receiver is absolutely
single control and coil switching is employed.
This will be appreciated by many amateurs
and it is believed that this set will fill a
long-felt demand for strictly amateur com-
munication purposes and that the high signal-
to-noise ratio will enable many Hams to
increase their receiving range and receiving
log materially.

U. S. S. Barracuda
San Diego, California
By WéCTV

Col. Clair Foster:

The following list of calls was recorded while
at Midway Islands, approximately 1200 miles west
of the Hawaiian group. Listened for two hours
on a standard type regenerative recelver:

June 6, 1935.—

7,000 KC

CB6A, J2KA, J2KN, J2KS, J2KU, J2IT, J2LK,
JoLO, J4CF, J4CJ, KeCJG, KTDVR, KAIlHR,
OMITB, VESEO, VESCW, VK2CI, VK2LA,
VK2ZX, VK3DW, VK6FO, VK6JE, VK7XL,
VOSFEO, VSTRF, VS6AQ, VU2XQ, W6BTM,
WwWeCUU, WeBLZ, W6CXK, W6DHS, WeDQZ,
W6DTR, W6GDJ, W6GRL, W6IWX, W6JLO,

WeJSZ, W6KJK, W6KUZ, W6LDJ, WELON,
WELVQ, W6ELYM, W6LLQ, W6MFX, W6TM,
WTBRT, W7ECI, W7IDUE, W7DVF, W17EAZ,

X2BM, X1BC, XG5FO, XU6PZ, ZS6TL.

14,000 KC (Fone)
X1G, W4LC, W6BAY, WTBCI.

b
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Osockme, Japan.
May 23, 1935.

Hon. Editor of “RADIO”
Dear Sirs:

Seratch! have just been released from serving
seven daze in county jail again, and I have make
appear before Hon. Pieces of Justice in local court
house which are inscribed “Hall of Justice” but
which Scratchi have re-named ‘“‘Hall of Injustice*
because I were lodged in such jail house for no
reason other than the fact that I have connect one
end of my tank coil to loose hanging antenna
across neighboring street and I later find out
that such antenna are receiving antenna used by
Hon. Judge who have me arrested for attempted
electrocution. Hon. Judge hear strange ringing
sounds in ear drums which are quickly followed
with terrific shocking feelings in head structure
of Hon. Judge who make quick jump from chair
and land in north-west corner of next door empty
lot.

Hon. Judge hale me before him in court room
and tell me that it are a pity that such people as
I were not murdered while my bones were still
soft.

It are later told to Seratchi that Hon. Judge
are now preparing for ham license so that he can
likewise play same trix of Scratchi as I play on
him. So I make gift to Hon. Judge of copy of
Morse land-line code and when he go to R. I.
for code examination: he will make quick flunk
because he have make study of wrong kind of
code. Such are way in which revenge are ob-
tained here in Osockmie. In meantime, Scratchi
are packing other sock and extra shirt for quick
skip to points north.

There have been no excitement here in Japan,
Hon. Editor, since last I have write you. Only
news are that local undertaker report brisk busi-
ness among radio amateur clientele because of
gentleman’s agreement which amateurs have sign-
ed among themselves whereby it now become
necessary for one old time amateur to. commit
suicide every time a new amateur come on air
because there are not enough kilocycles in fre-
quency specktrum to accommodate new amateurs.
Only one case of cheating have been reported thus
far. One old time amateur pretend he commit
suicide and he are taken to coroner’s office in large
wooden box and then placed on marble slab where
he are pronounced dead and deceased and ex-
tinct. When coroner close up shop for the night
and return next morning, he find marble slab
has disappear and so also have wooden box in
which ham were shipped to coroner’s ice plant.
Detective bureau make investigation and later
find that ham have taken marble slab and wooden

X home with him and now have fine new trans-
mitter rack in ham shack with marble front panel
and dust proof box in back.

I must make haste and close now, Hon. Editor,
as it are last day of month and Seratch! must
take shunt off of electric house current meter be-
cause meter reader man are due here any moments.
Scratchi hope that you, Hon. Editor, will also
make sure to remove shunt from your meter be-
cause it are absolutely impossible to work good
DX distances if electric light current are dis-
connected by power trust. Scratch! read watt-
meter every month and this month I find that
power company owe me two doliars and nine
cents and I have great fear that suspicions of
meter reading man will become arouse when he
find that meter have been running in reverse
rotations, It are now necessary for me to start
up transmitter and lay few red bricks on key so
that when meter reading man eome around he
can find that power trust no longer owe me money
this month.

Then my conscience will be clear for another
month, Hon. Editor, until next issue of your
magazine make arrival here. In meantime I ask
you please make apology for me to ham in your
city to whom I sent 88. I were told it were a
YL but I later find out that it were her brother
and I ‘are now blushing like pair of 210 tubes
with 2000 volts on plates.

Hoping you keep your plate voltage down be-
low the manufacturer’'s safe ratings, and boil
your breakfast eggs on a cook stove instead of in
your tank coils, I remain

Your overmodulated distorter,
Hashafisti Scratchi.

W urdo Silver Gnmounces

THE FINEST PROFESSIONAL RECEIVER OF ALL TIME

MIVER MASTERPIECE 1V

The Super-fine
Phone Receiver!

® No Inherent Circuit Noise
® Controllable Selectivity

® Plenty of Band Spread

® One Half Microvolt Sensitivity

® Complete Flexibillty

Out of the experience
. that built
all the receivers for WOUSA at the World's Fair, that built the

of over twenty-three years .

wave receivers for Admiral Byrd, that has produced the
famous 5B and S5C now doing their stuff in thousands of ham
shacks, in government service, at engineering universities the

world over . ..
superlatively flexible

now comes the MASTERPIECE IVa, the
rofessional receiver. It has so many

totally new and unduplicated features that it takes the 32-page
Blue Book to explain them all, but here are a few:

No Inherent Noise. Notover
20 milliwatts inherent receiver
noise when "“wide open’’ at
14 microvolt absolute sensi-
tivity on all bands, means
good readable signals where
they are now lost in set noise
or not even heard.

Controllable Selectivity.
From sharp enough to give
single signal C.W. to amply
sharpto cutthrough crowded
phonebands, tobroadenough
tor standby, all contyolled by
the fidelity and twotone knobs.

Band Spread. Onelarge 4°
accurately calibrated air-
plane dial, with accurately re-
logging geared band spread
pointer on inside 0-200 divi-
sion, 360 degree, scale.
Spread on 160 meter amateur
band 540 degrees, 80 meter.
280degrees, 40meter130de-
grees, 20 meter B0 degrees,
and ten meter 180 degrees.

Range. 140 to 410 ke. (2150
to 732 meters) and S30 to
32,000ke. (568t09.4 meters)
covers allfive amateur bands,
short wave and regular

MAIL COUPON FOR FREE BOOK |

Send the coupon or a postcard for the com

broadcast and long wave
commercial, all at maximum
sensitivity and selectivity.

Two Tuned R.F. Stages
On All Bands. Perfect

image selectivity even at 20
meters and inheret noise so
low you’ll think the set is dead
until Aussies and Zedders
roar in R9. All r.{. oscillator
andi.f.circuitsuse permanent
air condensers--only one
compression trimmer in 33!

High Fidellty. it's there
30 to 9000 cycles and 15
watts undistorted output thru
matched Jensen speaker. Not
only is it the perfect amateur
receiver, but a wow of a high-
tidelity all wave broadcast
receiver as well.

Control Flexibility. All con-
trois are calibrated so you
know exactly what you're
doing, and can duplicate ad-
justments from day to day.

uning meter with calibrated
sensitivity control is perfect
R-meter, allowing exact
measurement of received
signal strength.

lete story-

even If you don’t buy a Silver MASTERPIECE IVa, the

32-page Blue Book will at Jeast tell you what to look for

in fine receivers.

CORPORATION
3362 N. Paulina St.. Chicago, U.S. A.

|
|
McMURDO SILVER |
|
|
]

10 DAY FREE TRIAL
The Silver MASTERPIECE
IVa, like the 5C, is just so
good that it's the only
amateur receiver offered to

ou on a 10 day free trial

asis. You can test it, make
it do its tricks, and if you
don’t like it 100%, You can return it
undamaged and get your money back
instantly. With this wide-open guar-
antee. we get less than one-half of one
percent back—so they must be good.

When you install a Silver MASTER-
PIECE IVa on your operating desk,
your receiver worries are over for
years to come, for it's so far ahead of
contemporary design that once you
operate it, you'll only be able to say
“‘man, what a receiver!l’’

These champion of champion receiv-
ers are being delivered right now —
You can get one at once, without
waiting until next year, and the pride
complete with 15 watt power amplifier
and matched high fidelity speaker, is
less than you could buy the parts for.

McMURDO SILVER CORPORATION
3362 N. Paulina St., Chicago, U.S.A.

Send Free “'Blue Book’’ with complete
specifications of Silver MASTERPIECE
IVa, and details of FREE TRIAL OFFER.

—— e — e ——

Name..
Division of Address
G.P.H.. Inc. City. _State M

Use Headphones||
for Short Wave! |

Sensitive signals from “half way’’ round the world come in
TRIMM Featherweights
phones the experts use. Ask your dealer or write the fac-
tory. Direct current may be passed through all Trimm

best on headphones.

Featherweight
without damage.

RADIOC MFG. CO.

1528 Armitage Avenue
Chjcago, U. S. A,

are the

Dept. R-7

$2.00 and $2.50

Headphones | TH]&E aluminum tube scctions, adjust-

able to desired frequency from 3 fe.

(closed) to 9 ft. (open). Tightly locked

by brass bushings. High-resistance standoff

T R I M M insulator base (414" high)) Complete

| with standoff, $2.50 list.

tenna only, with threaded end, $2.00 list.
Write Dept: PR-7 for Details

BIRNBACH RADIO CO.

145 HUDSON STREEY

' BIRNBACH |
5-METER ANTENNA;

For TRANSCEIVERS and

BEAM ARRAYS {

Extensible an-

inc
NEW YORK CITY
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600 Watt CW-200 Watt Phone

(Continued from page 11)

an 8 mfd. electrolytic condenser as an audio
by-pass. The cathode resistor is also by-
passed with an 8 mfd. condenser of a 450
volt rating because this resistor would offer
an additional load common to both plate and
grid circuits of the modulated stage. If low-
frequency response such as for music is de-
sired, the high voltage plate supply should
be by-passed with a larger condenser, such
as an additional 2 mfd. 3000 or 4000 volt
condenser.

The low voltage supply should deliver
about 250 MA at nearly 400 volts. This is
a lirtle difficult to obtain from one power
transformer and rectifier, and a good method
would be to put the buffer on a 400 or 450
volt supply for 150. MA and the oscillator and
speech amplifier on another pack delivering
about 100 or 120 MA at 350 volts. The total
speech amplifier current drain is less than 50
MA because the actual plate, voltage on the
45 tubes to ground is about 260 volts. Choke
input on the low voltage supply or supplies
is desirable because the oscillator tube is
generally keved for CW. A telegraph key in
the cathode jack also provides a good push-
to-talk switch for phone operation.

A key click filter is desirable. It con-
sists of 2 1 or 2 henry ¢hoke in series with
the key, plug a .1 mfd. or larger condenser
in series with a 500 ohm resistor across the
key contacts. Fixed bias is used on all stages

following the oscillator-doubler and keying
can therefore be accomplished in any of the
current measuring jacks. Even the current
measuring jack on the final stage is cold.
Only a small spark occurs when this circuit
is broken because the grid circuit is also
opened, thus blocking the plate current and
preventing an arc across this jack or the key
contacts.

Preliminary adjustments are fairly simple.

The oscillator is tuned for maximum output |
The doubler sec- |

at lowest cathode current.
tion should provide a good excitation swing
to the buffer stage grids. The cathode cur-
rent of the 53 tube should run between 60
and 70 MA when properly adjusted, and the
doubler output should drop to zero when

the crystal is short-circuited. Too much re- |
generation will cause the doubler to oscillate |

by itself. A neon bulb, a RF galvanometer
and loop of wire, or a lamp and turn of wire
are good oscillation indicators. The buffer
stage open plug should be left in that jack
until after that stage is neutralized. In
neutralizing, the two condensers should be
adjusted in equal amounts until the plate
tank circuit has no RF.

The plate current of the buffer stage
should run between 110 and 160 MA when
loaded by the grids of the 150Ts. For CW
operation with half of the cathode resistor
cut out and about 200 volts fixed bias, the
final grid current should run between 25 and
45 MA when the buffer stage is operating
properly. The higher value allows better

$1.00 brings you the next
four issues of ""RADIO"
—Subscribe NOW!

CANNON-BALL
HEADSETS

Made by America’s oldest
manufacturer of beadsets

Heavy bar magnets, double pole, aluminum
cases, D. C. resistances of 2000, 3000 and
5000 ohms.

Sturdy construction, sensitive and faithful
in reproduction.

Sold everywhere in America

C. F. CANNON CO.

SPRINGWATER, N. Y.

NEON
TATTELITE
TESTER
“Tells the Tale”

Tests for blown fuses, con-
densers, or resistors, r.f.
peaks and wave length,
polarity, open circuits, live 4
Mnes, defective spark plugs,

Nt SATARADL
CASING

|
ALARTIL

ete. 100 uses—pocket size.
With instructions — post-
paid, a §1 00 bill.

Send for catalog of other Tat-
telites, Instrument, Aircraft
and High wvoltage Littelfuses,
Radio Fuses, Mtgs., etc.

LITTELFUSE LABS.

[)‘- :
TEST TIes

4503 Ravenswood, Chicage, 118 [SSRNE SC787PRICE 8100

¢, LITTELFUSES

e —

Beat Frequency Audio Oscillators

20 to 12,000 Cycles
Direct Dial Calibration

THE AUDIO-TONE MODEL 12-A
$48.00 Net, Less Tubes
$66 Net, with A.C. power supply and output trans.

Licensed under A. T. & T. Co. Patents

THE AUDIO-TONE OSCILLATOR CO.
901 LONGBROOK AV., STRATFORD, CONN.

efficiency and a little more output. The
plate current on the final should run be-
tween 250 and 350 MA on CW in this par-
ticular circuit.

On phone operation the grid circuit of the
buffer stage can be detuned in order to drop
the grid excitation on the final amplifier to
about one to three MA under load. The
plate current should run between 180 and
200 MA at a plate supply voltage of a little
less than 3000 volts. The full 1000 ohm
cathode resistor should be in use. Less plate
current usually means insufficient antenna
load.

To change from CW to phone, the mike
is plugged into its jack on the speech ampli-
fier panel, the buffer grid dial is detuned
until only a trace of grid current flows and
the cathode resistor switch thrown over to
‘Off”’, or phone position.

A steady tone should increase the antenna
current about 20 to 22%. On normal speech
the gain control should be backed off until
only a bare flicker of RF current is noticeable.
Too much RF grid excitation (too much
grid current) will prevent modulation and
zero grid current reduces the plate efficiency
and drops the power output. About one or
two MA of grid current seems to be about
right.

The RF chokes, with the exception of the
one in the final amplifier plate circuit, are
all of the small 2.1 mh. type. The oscilla-
tor coils are made on 115-in. plug-in forms,
The 80 meter coil consists of 27 turns of
No. 22 DSC, 134-in. long. The 40 meter
oscillator coil consists of 16 turns, 1V4-in.
long, of No. 18 DSC wire.

The 20 meter doubler and 20 meter buffer
grid coils are each 10 turns of No. 18 DSC
on a 1l4-in. form, 1-in. of winding space,
with a center-tap. The 20 meter buffer plate
coil consists of 9 turns on a 1V4-in. form,
wound to cover 114-in., with a center-tap.
The final grid coil for 20 meters consists
of 9 turns on a 2V4-in. diam., 2-in. long. The
latter could be a 10 turn coil on a 1l5-in.
diam., 1-in. or 1V4-in. long. These two coils
should be wound with No. 16 wire because
No. 18 shows some heating, even at low
values of tuning capacities.

The final tank coil on 20 meters originally
consisted of y4-in. tubing, but at high power
this coil heated excessively. The proper
coil uses a porcelain tube 2V5-in. diam. with
7 wurns per inch of No. 10 wire. This coil
is wound with 16 turns, 10 of which are
shorted-out for 20 meter operation. The
whole coil would be used for 40 meter op-
eration. By using a very low resistance
shorting connection across the 10 tufns, and
very low C in the tank condenser, this coil
does not heat excessively on 20 meters with
about 800 watts input to the final stage. For
connection to a -Collins coupler, this coil
should be tapped at about 3 turns for 20
meters and 8 turns for 40 meters. For use
with a twisted pair feeder, two turns of
No. 14 rubber covered wire wound over the
+B end turn has been correct for proper
load.

One curious case of trouble in the speech
amplifier came to light on 20 meter tests. A
high-pitched AC bum was introduced across
the electrolytic by-pass condenser which is
connected across the first speech amplifier
tube. A .00025 mica condenser connected
from cathode to ground cured this trouble.
Probably 1, or 1 mfd. paper by-pass conm-
densers on the cathodes would have been
better from this standpoint than 10 mfd.
electrolytic condensers. Higher speech gain
could be obtained by using the usual pentode
connection on the 57, or by the use of a
2A6 high mu tube, but the gain is sufficient
for close talking and it eliminates room
acoustic reverberation.

albe=
e

e
=
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’ ..do you know

® the answers?

Ques. . Do you thoroughly understand the func-

tioning and appreciate the applications
of the Cathode-Ray Oscillograph? (See SERVICE
for March, 1935))

Ques. 2. What about the inside dope on Test

Oscillators and Set Analyzers? Why do
they meet present-day servicing problems? [See
SERVICE for December, 1934, January and Febru-
ary, 1935)

Ques. 3. Have you a really good operating
routine for the alignment of receivers
that will serve all receivers? (See the crackerjack

article on page 159 of SERVICE for April, 1935.)

Ques. 4. Have you a thorough understanding of

the why's and wherefore's of all-wave
antenna systems—an understanding that will permit
you to make the perfect installation for any given
location? (See SERVICE for December, 1934, March
and April, 1935

Ques. 5. What to do about auto-radio antennas

for the new turret-type cars? (See
SERVICE for February, 1935, and the special May
Auto-radio issue.)

Ques. 6. Do you understand the functioning of

the Vacuum-Tube Voltmeter and appre-
ciate its value as a bang-up servicing device? (Get
all the dope on this from the May, 1935, issue of
SERVICE.)

Ques. 7. Have you the latest dope on engineer-
ing improvements in receivers? (Sce

any issue of SERVICE.)

Service brings you every month:—

Data on the new Teceivers, design kinks, and information
about the manufacturers' plans {with schematics and com-
prehensive technical information), how they work and
what to look out for. Broadcast—All-Wave—Auto Radio—
High Fidelity, etc. Latest data on P.A. installations, new
amplifier designs, how to construct, install and maintain.
New test apparatus—diagrams—applications.

AN S A S MMM LA A AL AL LR AL AR R AR A AR R AR R R R RRARRERRRE ™

BRYAN DAVIS PUBLISHING CO,, INC.
19 East 47th St., New York City.

O Enclosed find 23c. Please send a sample copy of a recent issue of

SERVICE.
$2.00

3 Enclosed find $3.00 for which enter my subscription
for SERVICE for } 1 year
2 years
(Canada and Foreign $3.00 yearly.)
Please Check your classification.

3 Jobber [J Dealer
NAME

ADDRESS

TOWN

STATE

THE D-104 MICROPHONE

S-TYPE PICKUP

MICROPHONES
AND PICKUPS

Designed for general use, As-
tatic quality crystal instru-
ments have, through their con-
tinued successful application
to public address, remote con-
trol, and studio broadcasting,
become the choice of thou-
sands of radio technicians
throughout the world.

The Astatic line of microphones consists of the D-104 illustrat-
ed, for ring or stand mounting and two hand models. Pickups
are furnished in 8” and 12”7 arms. See your jobber.

Licensed under Brush Development Co., patents

Astatic Microphone Laboratory, Inc., Youngstown, Ohio

“Pioneer Manufacturers of Quality Crystal Products”

[] Independent Service Man

]
THe

RADIO
HANDBOOK

FOR AMATEURS
AND EXPERIMENTERS

This Handbook by
"RADIO" is Your Guide
to Better Radio
It begins at the begin-
ning, tells you how to mas-
ter the code by mesns of
the SOUND system. Tells
how to build any kind of
an amateur or short-wave
receiver, from a | tuber 1o
a 12 tube de luxe crystal
filtersuperheterodyne.
Tells how to build any kind
of a c.w. or phone trans-
mitter, from the begin-
ner's one tuber to the big
I KW job. Télls how to
build a dozen kinds of ul-
tra-high frequency trans-
mitters, receivers, trans-
ceivers. Many charts,
tables, formulae. New tube
characteristics. Data on
metal tubes. Laboratory

YOUR NEW
AUTHORITY

The Handbook by "RADIO"
300 PAGES

Largest, Newest, Most
Complete Book of Its Kind

MATEURS everywhere are talking
about the great, new Handbook by
"RADIO". They are discussing it on the
air, at club meetings, in radio stores.
Something different . . . something NEW
. . something modernl "It's the last
word," they say. The new high-power pen-
tode transmitters are shown . . . the new
theory on radio and electricity is creating
wide comment . . . the complete chap-
ters on antennas, radiotelephony, modern
c.w. transmitters, ultra-high frequency
equipment, etc., have brought an
avalanche of commendation. Several hun-
dred dealers have this book on sale. If
your dealer cannot supply you, order di-
rect from the publisher.

Immediate Deliveries
SEND YOUR ORDER TODAY!

$ O PER COPY
. POSTPAID

RADIO
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test equipment. 300 pages. Pacific Building - San Francisco, Calif.
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Radio Dealers and
Jobbers who desire
to advertise in these
columns are invitec
to write for rates.

RADIO

BUYERS GUIDE

A Monthly Listing of Reliable
Radio Dealers and Jobbers who
solicit the patronage of our
readers. Buy from your nearest
Dealer or Distributor. He is
dependable and reliable.

CHICAGO, ILLINOIS

Chicago Radio Apparatus

Company, Inc.
415 South Dearborn Street
Harrison 2276
Dependable Radio Equipment
Established 1921

Bulletins on request.
Everything for the amateur.
Get our very low prices.

CHICAGO, ILLINOIS

MID-WEST RADIO MART
520 South State Street
CHICAGO
Write for Special Catalog—Free

SCHENECTADY, NEW YORK
ATLANTIC RADIO SUPPLY CO.
712 Broadway

Complete Equipment Stocked for
Service men—Amateurs—Experimenters

Let us quote you

OAKLAND, CALIFORNIA

RADIO SUPPLY CO.
2085 BROADWAY.

Hammarlund, Yaxley, Carter, National, John-
son, IRC, Cardwell, Miller, Morrill, Flechteim,
Triplett, Haigis Transceivers
W6GFY

ST. PAUL, MINNESOTA

LEW BONN COMPANY
2484 University Avenue
Rex L. Munger, WILIP, Sales Engineer

Radio Wholesaler Complete Stock

BUFFALO, N. Y.
DYMAC RADIO

216 E. Genesee St. CL 2080
Complete Stock Amateur Parts
STANDARD DISCOUNTS

—W8BAWK—

LOS ANGELES, CALIFORNIA

RADIO SUPPLY CO.

912 SO. BROADWAY

The Amateurs’
HEADQUARTERS of the WEST

All Nationally Advertised Parts for
Receiving and Transmitting carried
in stock at all times.

9 Licensed Amateurs on Our Staff

3l ‘g ‘\_,
EWPRODI

NI~
Cathode-Ray Visual

Receiver Servicer

A number of entirely new features are intro-
duced in this new Cathode-Ray equipment for
servicing radio receivers, which has just been
announced by the Clough-Brengle Co. of 1134 W.
Austin Ave.

Among these is an _entirely new sweep system
that produces on the Cathode-Ray tubes a receiver
selectivity curve that is accurately calibrated and
can be read directly in kilocycle width. This is
secured by maintaining a uniform width of sweep
(plus and minus 156 KC) at all test frequencies
from 100 KC to 30 MC.

Another new feature in recelver servicing made
possible with this equipment is the feeding of an
RF wave modulated by a 400 cycle sine wave into
the receiver at antenna and ground and then ob-
serving the shape of the wave at the speaker
voice coil, as pictured by the Cathode-Ray tube.
This test will show overall receiver audio distor-
tion, including such distortion as may occur in
first detector, second detector, AVC, and audlo
stages.

A complete Cathode-Ray Visual Radio Servicer
is composed of the Model OM Signal Generator
with built-in frequency modulator and the Model
CRA or Model CRB Oscilloscope.

The Model OM Signal Generator has a bullt-in
frequency modulator oscillator and motor-driven
condenser unit. It is essentially similar to the
usual RF oscillator except that it- has a second
modulated oscillator that wabbles the output of
the first oscillator plus and minus 15 KC when it
is desired to use with a Cathode-Ray Oscilloscope.
With the wabble circuit switched off, the Model
OM may be used as a standard 400 cycle modulated
oscillator for output meter indications. Net
?r%ce of the Model OM, complete with tubes, is
47.85.

Two new Cathode-Ray instruments are offered
in the Clough-Brengle line. The Model CRA is a
complete Oscillograph with built-in linear sweep
circuit, input amplifiers, and eomplete power sup-
ply for operating the standard 3-inch Cathode-
?78!' tube. Net price with Cathode-Ray tube,

9.50.

The Model CRB Cathode-Ray Oscilloscope is
identical with the above instrument, with the
exception that the linear sweep circuit is not in-
cluded. This cireult is not required for securlng
receiver selectlvity curves when the Model OM
Modulated Oscillator is used, as well as in many
other sapplications. Net price. eomplete with 3-
inch Cathode-Ray tube, $69.50.

Kendall Clough, chief engineer of the Clough-
Brengle Company, has just written a 24-page
booklet on Cathode-Ray Test and Analysis, which
is of unusual interest to every service man. Copies
may be secured from your jobber or by sending
26 cents in stamps to the manufacturer.

CHICAGO, ILLINOIS

Chicago Radio Apparatus

Company, Inc.
415 South Dearborn Street
Harrison 2276
Dependable Radio Equipment
Established 1921

Bulletins on request.
Everything for the amateur.
Get our very low prices.

SAN FRANCISCO, CALIFORNIA

(rensici

1452 Market Street.
“*The House of a Million Radio Parts'

Hammarlund and National sets and parts.
Sylvania Amateur Transmitting Tubes

Collins Transmitters.
Arcturus Receiving Tubes.
Trimm Phones, all types.

Johnson Antenna Feeders, Insulators,

Transposition Blocks.

FRESNO, CALIFORNIA
PORTS MANUFACTURING
CO.

3265 E. Belmont Ave. Radio WbAVV
National FB7-5W3 and Parts; Hammarlund,
Cardwell, Bliley Crystals; Johnson Insulators.
Distributors RCA-DeForest Transmitting Tubes
Established 1914 Send for Wholesale Catalog

BUTLER, MISSOURI

HENRY RADIO SHOP

Complete stock of Collins, Patterson, National,
Hammarlund, Silver, RME9D, Supet-Skyrider,
Peake, Mac-Keys, Eimac, Sylvania, Taylor,
Thordarson, Cornell-Dubiliar, Cardwell, Dwyer,
Triplett, Weston, Turner, Astatic, Trimm,
Jobnson, Bliley, and others at lowest wholesale
prices. Your used apparatus accepted in trade,
too. Write for any Information.

Robt. Henry, WIARA, Owner. 211-I15 N. Main St.

OAKLAND, CALIFORNIA

ELECTRIC SUPPLY CO.

12th and Fallon Sts—"Down by the Lake"

Our New Catalog contains valuable information
for Dealers, Servicemen and Amateurs. FREE.

Amperex Transmitting and
Special Purpose Tubes

Raytheon 4-Pillar Tubes Factory Sealed Cartons
DISCOUNT 409, on most all lines

WHAZG ; Located in WsIDB
W&DTM our store WKGE

CHICAGO, ILLINOIS
Newark Electric Company

226 W. Madison St.
Chicago
All Kinds of Equipment for

Service Men - Amateurs - Experimenters
Write for free catalog

+
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DOUBLED

horwmi OO

It takes a RIFLE faor big
game. Specialty dealers of
the widest experience agree
that it is better to con-
centrate on one line than
to scatter over several.

When you handle the Cros-
fey Shelvador you need no
other refrigerator line.
Shelvador (in 3 types

Table Shelvador, Shelva-
dor, and Tri-Shelvador)
and 15 models ranging in
price from $79.50 to $219.50
(delivered, installed...one
year free service) meets
every requirement from
smallest home or summer
cottage to largest man-
sions. Each group repre-
sentsadistinctand unique
value never before ap-
proached; each has fea-
tures found nowhere else.

By buying from one source,
by centering your efforts
ononeline, by pushing the
sexclusive Shelvador fea-
ture, by identifying your-
self with the nation-wide
Crosley Shelvador adver-
tising campaign in dozens
of national publications
and over the radio . . . ob-
viously you can go farther,
make more money. The
-sooner you switch to 100%
Shelvador, the bigger will
be your year'’s volume.

Radio Electric Store

14 West High Street
Phone Main 473
SPRINGFIELD, OH10

The Crosley Radio Corporation,
Cincinnati, Ohio.

Gentlemen

We have sold electric refrigerators for the past seven years. We,
like other dealers, have learned much from our refrigerator ex-
perience. This experience has fully convinced us of the wisdom
of centering our efforts on one line; a line that appeals to the
widest market. We have found such a line in the Crosley Shelva-
dor, which we have handled for the past two years

Through the splendid cooperation of the advertising department of
the Crosley Corporation in conjunction with WLW, and through
special promotion plans we have been able to work out locally,

an acceptance for Shelvador has been created throughout this
territory, that for the first time in our sales experience with
refrigeration, has resulted in real profit

There is no question that in Springfield, no one can think of an
electric refrigerator without thinking of the Shelvador. While,
until the past year, we sold other refrigerators along with
Shelvador, we found that our sales volume doubled this past year
when we went 100% "Shelvador". More than 300 units have been
sold in Springfield during the past eight months.

We do not have a large sales organization, but we do have a large
"organization” of completely satisfied Shelvador owners. We co-
operate with these owners in a substantial way and they cooperate
with us in getting new sales. The trouble-free operation of the
Shelvador is a decided asset in maintaining this cooperation.

Our service department shows that the number of service calls has
been cut in half since we have handled only Shelvador. We have
never found it necessary to canvass for Shelvador sales. Our
owners send us more prospects than we can call on.

All of this is convincing evidence of the merits, the salability
and the satisfactory performance of this remarkable refrigerator.
There is no question that, both from the dealer's standpoint and
the owner's standpoint, Shelvador is the most desirable and satis-—
factory electric refrigerator on the market today

Sincerely yours,
THE RADIO ELECTRIC STORE

/1.
per 'T'. A«Z/L.,m,n_r

VJC-8

THE CROSLEY RADIO CORPORATION - CINCINNATI

Home of ““the Nation’s Station”’—WLW— 500,000 watts—most powerful in the world—70 on your dial
POWEL CROSLEY, Jr., President

www americanradiohistorv com
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New CHROMSHIELD TRANSFORMERS
In Six New Amplifier Kits

All transformers are fully clamped, vacuum treated and then poured with humidity proof compound
in the new chromium-plated, welded shields to assure long lasting satisfaction.

Many new circuits to choose from with a broad popular price range. Compare:

Chromshield “CS-1"° Kit |

L

Double pushpull power ampli-
fier (56's into 45's) having a
peak power output of 14
watts. Normal output 10 watts.
Gain 45 db. List price of all
UTC transformer components
and chassis, fully mounted as
shown $27.00
Your net price 16.20

Overall dimensions, 14x7/4x2Y,

Chromshield “CS-3" Kit

Three stage 46 class B power
amplifier (57, —46, —46's).
Output stage may be con-
nected to voice coils or RF
stage. Gain 84 db. 30 watts
output. List price of complete
transformer kit with chas-
sis $26.00
Your net price 15.60

Overall dimensions, 14x7x2'/,

Chromshield “CS-5" Kit

e

L8

A new, unique circuit, using
the 6A6 tube cascaded into
pushpull 6B5's to effect & gain
of approximately 100 db. Peak
power output 22 watts. Nor-
mal output 15 watts. List price
of complete transformer kit
with chassis $20.25
Your net price 12.15

Overall dimensions, 12x6l/4x2l/,

Chromshield “CS-2" Kit

This three stage 6Ab6 power
amplifier has sufficient gain
for use with the newer types
of crystal microphones. Gain
108 db. 10 watts output. List
price of complete transform-
er kit with chassis $19.50
Your net price. 11.70

Overall dimensions, 12x6l/4x2!/5

Chromshield “CS=-4"° Kit

Three stage pushpull parailel
fixed bias 2A3 or 45 A prime
power amplifier, having a
normal output of 30 watts (57,

56, —4-45's). Gain 85 db.
List price of complete trans-
former kit with chassis..$33.50
Your net price 20.10

Overall dimensions, 16%x8/4x2/,

Chromshield “(S-6> Kit

Output stage for small receiv-
ers, designed especially for
the Browning 35 Receiver. 18
watts of audio in A prime fixed
bias. Tubes used, 2-42's, 1-83-
V. 1-45 biss rectifier. Com-
plete power pack with all
transformers and original
Browning specifications as to
Condensers, Resistors, Sock-
ets and Terminal Strips, fully
mounted and Ready to Wire.
List Price $25.00
Net to Hams 15.60

Write for Bulletin 11CC for information on Variactor Controlled Carrier Modulation

UNITED TRANSFORMER CORP.

72-78 SPRING STREET

Goldhamer’s, Inc..

Wholesale Radio Service Co., Inc.
Wholesale Radio Service Co., Inc.
Wholesale Radio Service, Inc.

610 Huron Road, Cleveland, Ohio

.100 Sixth Ave., New York, N. Y.

...219 Central Ave., Newark, N. J.

430 W. Peachtree 8t. N, W., Atlanta, Gas.

Sun Radio s 227 Fulton Street, New York, N. Y.
Gross Radio, Inc. .. 4 o1 Vesey Street, New York City
Leeds......._ s —_ 45 Vesey Street, New York City

William Gram.

Mohawk Electric Co..

Walter Ashe.

Radio Shack.. -
Harvey’s Radio

United Radio Service.

Nutter & Cross
Hatry & Young.
Marine Radio Co...

1444 Sheridan St., Lansing, Mich.
1335 State St., Schenectady, N. Y.

.1100 Pine St., St. Louis, Mo.

- A6 Brattle St., Boston, Mass.
~—105 W. 43rd St., New York, N. Y.
616 Main St., New Britain, Conn.

900 Milk St., Boston, Mass.
203 Ann St., Hartford. Conn.
.124-13 101st Avenue, Richmond Hill, N. Y.

Export Division, I'5 Laight St., New York, N. Y.
Exclusive UTC distributors carrying a complete stock of UTC products.

NEW YORK, N. Y.

Hall's. . .35 So. Cameron, Harrisburgh, Penna.
Herbach & Rademan. 438 Market St., Philadelphia, Penna.
Cameradio Company._ 603 Grant Street, Pittsburgh, Pa.
W. H. Edwards & Co...... ..32 Bway, Providence, R. I.
Seattle Radio Supply, Inc.....ccoo.....2319 Second Ave., Seattle, Wash.
Portland Radio Supply Co. 1300 W. Burnside, Portland, Ore.
Spokane Radio Co., Ine.. e .611 First Ave., Spokane, Wash.
San Francisco Radio Exchange..... 1284 Market St., San Francisco, Calif.

SOUTHERN CALIFORNIA

Pacific Radio Exchange Ine.. .729 S, Main St., Los Angeles
Radio Supply Co 912-14 S. Broadway, Los Angeles
Coast Electric Co.._.._ — 744 G. St., San Diege
Prest & Dean Radlo Co..ceeee.. . __.__400 American Avenue, Long Beach
Radio Television Supply Co.. .. wnr-1T701 S. Grand Ave., Los Angeles, Calif.
Radio Specialties Co. 1616 West 8th St., Los Angeles, Calif.
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