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The type and placement of coils have much to do with the success of a two band set designed by
Jack Goldstein. See page 3.
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I ith the Next [ssue
RADIO WORLD

WWill Be Published As
A Monthly Magazine

AVING completed thirteen years as a weekly, during

a period when weekly service was essential although

the size and content of the magazine necessarily were
restricted, RADIO WORLD with its next issue will be pub-
lished on an entirely new and enlarged basis as a monthly in
a new format. The issue will be dated April-May, and will
be on the news-stands April 15. The following issues will be
June, July, August, etc., one for each month, and all will
consist of a large increase in the number of pages and illustra-
tions and will have color on the front and back covers. Each
issue will be out on the fifteenth of the month preceding the

. date of the issue.

The publishers announce that RADIO WORLD will pub-
lish articles of the how-to-make-it variety, and that the photo-
graphic and other illustrations will be exceedingly numerous.
There will be accompanying text, but the graphic element
will be stressed.

The price per copy will be 25 cents; per year (12 issues),
$2.50, postpaid in United States and Possessions; $3.00 per |
year in Canada and all other foreign countries.

News-stand distribution will be maintained in the United
States and Canada through The American News Company,
Inc., and Branches, constituting the largest periodical dis-
tributing agency in the world.
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[ow Expert Got Most

Out of Five Tubes

JACK GOLDSTEIN’S STORY OF HIS AMAZING TWO BAND SET

‘N? HAT is the most obtainable from five
tubes for an a.c. design?

First, one tube is the rectifier. So we
have to producc receiver results on four
tubes. The circuit has to be a superhetero-
dyne. We are therefore restricted to one
stage of intermediate frequency amplifica-
tion. The pentagrid converter tube has to
be used, so we have a second detector and
some audio amplification. Using a diode de-
tector with amplifier tube in the same en-
velope, we have two stages of audio, the
last being a pentode power tube.

There can be some variation from this
basic pattern, but not much. The problem
of attaching weights to certain considera-
tions arises. Shall there be automatic vol-
ume control? It is present in the design
shown. Leave it out and you have more
sensitivity, but as it is the sensitivity is high
enough, a few microvolts per meter, really.

Proved by Performance

Accepting certain basic requirements, like
low bum level, diode detection, automatic
volume control, two-gang condenser and coil
system, for such a small circuit, we have
the maximum of results {from the diagram
as shown. This is not just a theory as the
result of multiplying turns ratios by am-
plification factors to produce alluring mathe-
matical products, but is the result of seven
vears work.

During that period the author has been
in charge of production in a licensed radio
set factory, and in such a place dope dreams
have no standing, only results count, and
much time and money are spent on solving
the ever-present problem of getting more
and more results with fewer and fewer parts
and tubes. Not only that, but the very re-
ceiver being described, which is a two-band
job, 530-1750 ke. and 5,300-17,500 ke., is on
exhibition in Rapio WorLD's office, not
that everybody can make trips from various
points about the globe just to hear the set,
but simply as proof of completion of every
last convincing detail.

Looking at the diagram the reader will
find little that he is not familiar with, per-
haps nothing that he has mnot seen many
times before. It is or should be encouraging
to find that a diagram is standard. The
other fellow's originality that precedes au-
thentication is always expensive. However,

(Photagraphs by Herbert E. Hayden)
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Front is very conventional. But read the article.

there are a few little things—big in im-
portance—that one may overlook.

The Coils Are the Things

The trap circuit across the antenna pri-
mary winding is one feature. This is tuned
approximately to the intermediate frequency,
to reduce almost to nothing the voltage of
carriers at or near the intermediate fre-
quency of 456 kc. The trap consists of two
windings, opposite ends open, the distributed
capacity of cach coil and the capacity be-
tween coils being used in connection with
resonance and coupling.

The second feature also has to do with
coils. In fact, the coils are the crux of the
receiver. Everything else may be right but
if the coils are not just as close to perfec-
tion as human skill can make them, results
will be very disappointing. It is necessary
not only to have the secondary inductances
correct. but also to have the primaries just

right and the coupling between primary and
secondary likewise.

To take care of the tracking, since equal
section tuning condensers are used, a
450-500 mmfd. compression variable serves
for the broadcast band, adjusted once, say,
at 600 kc., while for the short wave band a
fixed condenser of 0.003 mfd. suffices. For
the broadcast band the trimming for the
high frequency end is done with the com-
pression type capacity on the condensers,
while for short waves independent con-
densers are added. The frequency ratio is
not reduced for the short waves compared
to the broadcast band because the additional
capacity mentioned is very small and does
not amount to much more than the differ-
ence in distributed capacities between the
short wave and the broadcast coils.

The Antenna Treatment

One of the reasons for the keenness of
(Continued on next page)
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(Continued from preceding page)

the set is that the coils are not shielded at
the radio {requency level. Of course if there
were a stage of t.r.f. there would have to
be shielding. The seusitivity of the receiver
has to be high. from antenna input on to the
very speaker terminals, so that for the
broadeast band in particular it will not be
necessary to put much into the mixer tube
from the antenna. There is a single tuned
stage here, and if the input were strong,
the value of off-resonant voltages that would
get by to the oscillator for mixing would be
too strong. If the antenna is electrically
short, then there will be no trouble. provided
tracking is established, and few if any
“birdies” will be heard. This is due to the
increased selectivity arising from loosened
coupling between the receiver and the trans-
mitters, to the same effect as adding a tuned
r.f. stage.

As an actual demonstrated example, using
a wire irom table top to floor as aerial, all
the metropolitan New York stations were
brought in well, until and including WEAF,
or a range of 1500 to 660 kc.. hut ior {re-
quencies lower than 660 kc. the pickup was
insufficient, and 610 k. (Philadelphia) and
570 kc. were not heard, until a finger was
touched to the antenna post, an illustration
of antenna lengthening.

Selecting Antenna Length

It is therefore advisable to have the an-
tenna electrically long enough to bring in
these stations, say, 630 to 530 kec. but no
longer. To avoid the necessity of switching
physical antennas, a series condenser of 50
mmid. is used for the broadcast band, but
is not used for the short wave band, because
there we must have all the pickup the system
can stand, and the fiekl intensities being less,
more indeed mav be stood.

The superheterodyne is a class of receiver
that amplifies frequencies of a band ahout

equally well, say the broadcast band in its
entirely, if the amplification is largely de-
rived from the if. level. That derivation is
true cven of so small a set as this one. Yet
lest there be any disfavoring of the low radie
frequencies of the broadcast band, the an-
tenna primary is made large, being of greater
inductance than the secondary, but the coup-
ling between the two windings is by means
of a single turn of wire and some mutual
inductance. Also in this manner does the
tracking under dummy antenna conditions,
as prevail in a modern factory, remain safe-
guarded despite the type or length of an-
tenna used. So antennas of practically any
length may be used with the receiver as
diagramed. Up to 100 feet, with 38 foot
elevation, was tried.

Litz Intermediates

The intermediate coils have to be of the
superior type, wound with Litz wire, in pies,
with rather loose coupling, to support the
desired sclectivity, yet not of the bandpass
type, since that tvpe requires an oscilloscope
for lining up. The coils recommended, and
the ones used in the set, require only an
output meter for lining up. Bandpass coils,
if used by the meter method, result only in
selection of peak voltages, perhaps onc peak
or the other and therefore sacrificing selec-
tivity  when not aligned visually (oscillo-
scope). Any who have osciloscopes may
substitute the band-pass tvpe coils and line
up visually.

Sensitivity, as has been stated, is a few
microvolts per meter, and of course depends
largely on the accuracy of adjustments.
Selectivity is suthcient on the broadcast band
to cnable blotting out a powerful local and
bringing in a distant station 20 kc. removed,
without any interference from the local.
This result obtains with long aerials. With
a short indoor aerial, the strong local does

not disturh reception from a distant station

e

No room to spare.

This is a midget.

LIST OF PARTS
Coils

One antenna coil for broadcast band (uni-
versal wound)

One oscillator coil
(universal wound)

One antenna coil for short wave band

One oscillator coil for short wave band

One intermediate transformer to feed if.
stage (456 kc)

One intermediate transiormer to feed sec-
ond detector (456 kc)

One power transformer

for broadcast band

Condensers

One two gang 0.0004 mid. tuning con-
denser with trimmers

Two 50 mmifd. fixed condensers

One 0.0001 mfd. fixed condenser

One 0.00025 mid. fixed condenser

One 450-500 mmid. compression type con-
denser

One 0.003 mid. tixed condenser

Two 0.01 mfd. fixed condensers

One 0.02 mid. fixed condenser

Four 0.05 mfd. tubular condensers

One 0.1 mid. 300 volt rating

One 0.1 mfd. (200 volt rating)

Two 5 mid. electrolvtic condensers (35
volt rating)

Two 8 mfd. electrolytic condensers (400
volt rating)

Resistors

One 300 ohm resistor

Two 500 ohm resistors

One 20,000 ohm resistor

One 50,000 ochm resistor

One 0.4 0.3 meg. resistor

One 0.5 meg. resistor

One 0.5 meg. potentiometer with switch
One 1 meg. resistor

Other Requirements

IFive sockets: one four hole, three six
hole, one seven hole medium,

One dynamic speaker with 1800 ohm field
and output transformer

One a.c. cable and plug

One chassis

Two tube shields, one four pole double

throw switch, one dial, three grid clips.

10 ke. removed, but volume is somewhat less,

As for tone quality, this will depend large-
ly on the type speaker used, the size of the
speaker and baffle, and the inclusion of some
damping of the high audio tones, to avoid
pentode shrillness.

Other Points of Interest

This damper in the circuit is the 0.01 mid.

condenser across the primary of the out-
put transformer. The maximum of tone
quality—high fidelity reproduction—is not
expected of the small receivers, where the
price runs around $10 or so, compared to
$250 to $1,000.
. There are no doubt some other points of
interest in the recciver, so let us review the
circuit from front end to rear end, including
anything pertinent that we have omitted.

The antenna coupler consists of a separate
system of primary and secondary for each
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of the two bands, with a special pickup turn
for the broadcast band. The short wave
primaries are of the high impedance type.
Automatic volume control is applied to the
converter tube, as that is where it is most
effective. Also, by the way, it is included in
the intermediate stage, but may be omitted
from that stage if anyone desires to increase
the sensitivity without affecting the awv.c.
much. The new connection would be to re-
turn the secondary of the first i.f. coil to
grounded B minus instead of to the av.c.
lead.

Small Grid Condenser

The negative bias on the first tube is made
higher than usual, so that there will be no
crosstalk interference, or crossmodulation,
and there is no trouble from either, nor is
there any modulation hum, meaning hum
tuned in only with a station, no hum when
there is no station.

For the grid condenser of the Grid No. 1
circuit of the 2A7 the value 50 mmfd.
(0.00005 mfd.) was selected, as most ap-
propriate with a 50,000 ohm leak, consider-
ing the wide differences in frequencies, and
the practicality of having only one time con-
stant, extra switching is introduced. Nat-
urally, the less switching, the better.

The output of the converter tube has a
relatively large capacity across it, due to the
tuning of the plate circuit, so for the short
waves the high carrier frequencies are well
bypassed, which is important, and indeed
even for broadcasts the attenuation is ade-
quate.

For bands the padding is done with the
condenser in series at the low end, resulting
in a division of the oscillation voltage, prac-
tically halving it for the broadcast band.
Whatever can be put into a tube at radio
frequencies will depend on the voltage drop
across the coil, for that voltage is the only
voltage there is. If the coil alone were in
the grid to cathode circuit, then the full
voltage would be put in. In this instance the
tuning condenser is not across the coil but
across the series circuit comsisting of coil
and tuning condenser.

Short Wave Padding

In other words, the condensers, padding
and tuning, are themselves in series across
the coil. Since the two capacities are ap-
proximately equal, the oscillation intensity is
approximately half. This is done purposely,
so that the oscillation amplitude will not be
such as to overtax the modulator on weak
signals when the a.v.c. is of small effect.

On the short wave band there is some
padding, also, but here the voltage drop
across the padding capacity is only about
one tenth of the drop across the tuning con-
denser, in other words, nearly full oscilla-
tion intensity is utilized. And short wave
results are sky high.

It facilitates construction to have these
padders grounded. A small increasc in the
sensitivity will arise from the relocation of
these padders, between stator of tuning con-
denser and coil, but that would mean extra
switching operations, and the less switching
the better.

The oscillator plate voltage is limited, and
the stability improved, by the 20,000 ohm
series resistor, but notice that the 0.1 mfd.
condenser across to ground must be of 300
volts minimum rating. A condenser of 200
volts rating will not stand up.

Some delay voltage is used in the second
detector circuit from which the a.v.c. is de-
rived. This is the drop in the 5000 ohm
hiasing resistor. That is, not until the a.c.
signal put into diode exceeds the value of
this voltage does the tube rectify. This in-
troduces a threshold value of voltage that
has to be attained before anything is heard,
and thus there is less noise.

Speaker Field

The two diode plates are connected to-
gether externally and the 500,000 ohm diode
Joad resistor is used as a potentiometer to
put so much of the rectified voltage into the
aundio amplifier as desired. The first audio
amplifier tuhe is of course in the same en-
velope as the diode and consists of a high

The breoadcast an-

tenna coil is atop

the chassis. The

short wave coils are
below.

mu triode. The second and last audio stage
is the pentode tube.

In the rectifier the choke is the field coil
of the speaker, usually 1800 ohms, while
the output transformer also is built into the
speaker. The 8 mfd. electrolytic condensers
are sufhcient to keep the hum level below §
per cent.

The maximum B voltage, after the filter,
is 225 volts, the screen voltage is around
100 volts, and under these conditions even a
small power transformer “runs cool.” Those
desiring to use 6.3 volt tubes may do so
simply by using a transformer with 6.3 volt
secondary, and having the tubes the 6A7,
616, 6A6, 42, with the 80 retained.

Three G. E. Publications

Three publications on theoretical and
experimental electronics and electron-tube
applications, originally published for edu-
cational institutions have now been made
available to the public, at a nominal
charge, by the General Electric Company,
Schenectady, N. Y.

“Electronics and Electron Tubes,” by E.
D. McArthur, gives in easily understood
language the fundamentals underlying the
vacuum tube, and including simple ex-
periments.

Universal Microphone Co., Inglewood,
Cal, has made a change in its current
model combination pick-up and recorder.
A new adjustable arm length will be
standard on all its pick-ups and recording
equipment. The 12-inch record, to be
played properly, should have an arm of
18 inch length, while the 16 inch record
requires one of 24 inches.

The adjustment allows maximum length
in any installation and also makes it pos-
sible to change the length of the arm
after the installation is made.

Biggest Mica Condensers

An order for the largest sized mica di-
electric fixed capacitors ever made has
heen successfully filled by the Cornell-
Dubilier Corporation, condenser manufac-
turers, of 4377 Bronx Boulevard, Bronx,
N. Y. City. Standing three feet high and
twenty inches in diameter in their oil-
filled aluminum cases and weighing 300
pounds each, these units are capable of
carrying 150 amperes of radio frequency
current, or continuous operating voltages
up to 15,000 volts, according to their de-
signer, William Dubilier, vice-president of
the company.

This unusual power-handling capacity s
made possible by a unique wheel-llke con-
struction. The capacitors consist of four
rings of condenser units, each ring having
six stacks of specially tested and impreg-
nated condensers arranged radially around
a central suspension shaft like the spokes
of a wheel. The spokes are staggered to
allow free circulation of the cooling oil.
The actual capacitance is .02 mfd, and
the power factor only .008 per cent.

PHONOGRAPH OSCILLATOR HINTS

In the construction of a phonograph oscillator, to permit connection of the pickup
to the oscillator, output of which connects to the receiver for full amplification at
radio and audio frequencies, care should be exercised so that the pickup does not
connect to a.c. line. If it does, there is danger of a short if contact is made to grounded
chassis by one pickup outlet, where the pickup side 1s “hot”.

If a phonograph oscillator is to be used with a set, the B voltage may be taken from
the receiver rectifier, as shown, and then the screen, suppressor or grid may be used
for modulation. In the illustration the amplifier control grid is used. Ground is picked
up automatically irom the receiver without peril because the receiver heater circuit

is grounded.

It is necessary to use a high impedance type of pickup with a phonograph oscillator,
otherwise to connect a transformer between pickup and oscillator, with low impedance
matching to pickup and high impedance secondary to the input of oscillator.
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Circuits With Special Rectifiers

:002mfd. ;

20000 J00n.

. —«/\/X\M 4\/\/\/\/1
External I T OdE5mfd
Ground bt =

No te
4
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be connected through
0./ mfd. 200V condenser
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67 38 78 |V

Heater Circuif
The 1-V is a half-wave rectifier, useful in universal sets particularly, especially when the current drain is not

high enough to warrant the use of the 25Z5, although even that is not to be considered a high current type
rectifier by any means. The circuit is one of the simplest four tube t.r.f. midgets.

Broadcast Short-Wave B-F

Shor! Wave 4-F Oufput
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=
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The triode is used as a rectifier sometimes, when the current drain is even sm_aller I.:har.l that considered above.
Thus, in the diagram above, two 58 tubes are served by a 76 used as diode.. with grid tied to plate, the prefer-
able way for a.c. line rectification, because of the limited capabilities of gfld alone as to current. A broadcast
oscillator at left, with short wave set in center for reception or transmission.

7 R Eve; ;‘vith zixt vibra::l: 1s
. 4 used the voltages en
lefexl;ent tg";)ez :ﬁ:liis J__“_:’- 45 ‘ off may be anything
may be used a = . =
tifier for the vibrator, .- Lmra from r?axlmu:? to 'l:"
the principle being rep- = 5 termediate va ues, by
e:el:lted by the 45 tube ! mf, 7 the voltage divider
;,erewith although in A 17507 ' method as applied to
’ I other rectifier systems.
auto sets out tubes are p; An example is cited at
used, such as the 84. Yarts p!

right.
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Place for Tone Control

=

At center is not the Solenoid
Sphynx of Egypt, bodyguarded by
Hammarlund coil and form, but sim-

L s

. ply a 2-inch diameter wound with all

: the No. 18 (bell) wire directed to

be put on for constituting the in-

ductance for a power line r.f. filter.

Expert who recommended the num-

ber of turns reports slide rule
slipped.

Close quarters for controls sometimes are unavoidable, especially where
there is limited space at the console opening.
switch, volume control and tuning knob, if a tone control is to be added
it may be put under the tuning knob, &s in this Air-King receiver. A-c

Therefore with a band

cable projecting from rear should be protected by grommet or eyelet.

Meters are put in cases as shown,
for convenience and protection. This
meter is of the single range variety.

If a coil can be as great as that can

a receiver be as compact as this and

bring in Eurocpe? Yes, say fans
who built 2-tube Thor set.

One is the

A rubber base for an adhesive has numerous radio uses.

making a coil winding stick to the form ribs, another is to cast bared

wire with the cement, then dip in strong vinegar to form rugged
insulation.



RADIO WORLD

March 30, 1935

IS CANADIAN OBJECTIVE —FIRST STAT

-
-
N -
Pl
- @@QUEBEC
g
LE
% vis
‘ Ve
hee Riverg
Y P O]
VAN ’ : 7 ® O muevrary @ BEAUCEVIL(c
i \\ { ’ / V‘(TD'?'AVAL‘[ Mingsy
\ v o,Jouznz
______ 3 \ // O AsBesTos
- O HutL T T o N \{ /
@mT“WA HAWKESBURY ™ ™ MONTREAL O ™eganTic
e S
GoToN 4 ==~ =
To ¥ Z \ T~ - -
4 DETRQ‘T ,;anuuu;'\. \\ N -~ - @iN_RERg-O e -
O,co(! 7(: Je. t \\ ]
- [ / St
- 1 ’
.= [} 4
- Soo-’
—
b S — =——
° & id 7T t0e

SCALE OF MiLes

The directive array servicing the Quebec section (right) has been
designed to be broad, as 200-mile coverage is all that need be ex-
pected, while the beam towards Ottawa (left) has been made for as
high a power gain as possible, so that long distances to Toronto,
Windsor, Detroit and Chicago eventually can be covered.

HEN radio sets were tuned with

three dials and long distance recep-
tion was the order of the day, test after
test to obtain the best in long distance
radio transmittters and receivers was run
off. Many a happy hour resulted for
many a proud owner of what at that time
was a battery operated set. We all re-
member the nights when long distance

signals were so strong that hour after
hour of precious slumber was lost. This
was something then unexplained. Some-
thing that even we could not comprehend
but night after night we were there at our
dials.

Outposts became only iractions of a
second from the great cities where the
cream of entertainment was ready for a

Fun For

Children

This is a sample of one of the attractions to be sent from the British

television station. While adults are to be patronized, children are not to

be forgotten, and close-ups of animals will be one of the baits for them

in the beginning. What to do when the children get tired of seeing just

the handtame animals is one of the problems in juvenile life that the

British will have to solve. The alligator is shown close to the four-photo-
cell pickup of the television system.

By J. Lawre

waiting world. In many cases this enter-
tainment was not what we were looking
for, because we were wrapped up only
with the idea that receivers that we had
constructed ourselves, tuned with an ex-
pertness that we did not know we pos-
sessed, brought in distant stations in cities
and towns we had never visited, some that
we never even hoped to visit. So we
find the coming television DX tests to be
radiated from Montreal, starting early
next month, a brand new order of long
distance signals that will bring many a
happy hour in the areas to be covered
by the transmitter on seven meters.

Yardstick Transmitter

Because of the geography of the Cana-
dian territory around Ottawa, Montreal
and Quebec, William Hoyt Peck of the
Peck Television of Canada has decided
to use a transmitter in Montreal as a
yard stick to govern his plans for a Cana-
dian coast to coast hookup in the near
future.

With directive beam antennas such as the
ones used at WOR, Cartaret, N. J it is
entirely possible to direct a great percent-
age of the energy from a radio transmit-
ter in the areas that will cover the great-
est number of people. This for the com-
mon good. At a wave length such as that
used by WOR this becomes a very size-
able radio and mechanical engineering en-
terprise but at seven meters it needs only
the vast audiences of listeners to report
signal strength.

Mr. Peck will direct the use of a radio
receiver with a meter that will measure
field or signal strengths, so that at each
city along the beam measurements will be

Will Television
Depre:
By Arthus

Stanley S. Neal,
vice president in |
charge of sales at the
Revelation Films, Ltd.
of London, England,
points out the possibil-
ity of restored pros-
perity based on the
promotion of wired
television in the
United States.

As far as his coun-
try, England, is con-
cerned, the govern-
ment has made several
tests from wireless ARTHUR PUDLIN
television transmission over B.B.C. which
proved very successful. However, in Eng-
land there can be no commercial programs
while in the States were they to adopt the
English system of television, they would be
prepared to transmit pictures through a new
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ION WITH BEAM OPENS NEXT MONTH

nce Cassell

e

Photographs copyright, Fox Photos, Ltd.

At left is the television studio of the British Broadcasting
is a studio set up for Egyptian “atmosphere,” with soun

made. After the beam has been checked
for angle then it is up to the DX fans
to give their country every bit of con-
firming data received on seven meter sig-
nals, as this new means of conveying
intelligence is of utmost military value.
The commercial value can only be roughly
estimated, because whoever dreamed the
first few phonograph records broadcast
from KDKA at the inception of radio tele-
phony would have wound up in such a
marvelous system as today is giving the
major industry a run for front positions?

y

Lift Us Out of

ssion ?

Pudlin

camera process which automatically takes,
develops and transmits a picture in two sec
onds, thereby being able to photograph any
current event and retelevise it direct to the
home by wire within two seconds after the
actual happening.

As we all know, in 1921 it was radio that
pulled the United States out of what threat-
ened to be a depression. Now in 1935, with
television breaking into the American mar-
ket, the field being so tremendous, economic
experts deem it feasible for a depression to
be ended by a new industry.

Mr. Neal further stated that his company
was prepared to enter the American market
with portable television apparatus which will
be no larger than the midget radio of today’s
make and would retail at around $50.

Charles A. Cochrane, executive director of
Revelation Films, is expected in this country
next month to promote the welfare of his
company’s endeavors in the television field.

Because of the tremendous strides that
radio broadcasting has made in the com-
paratively short time that it has been with
us it seems very funny that the radio
dealers at large are so much against tele-
vision. When we stop to think of the
great fortunes that have been made in
the rapidly growing radio industry we
wonder where business acumen has gone
that made possible this clever building up
of a vast business predicated on the buy-
ing power of a thrill seeking public.

Networks and stations costing literaily
millions and millions of dollars, invest-

ments, even if receiving the highest
rate of amortization, will be used for
many, many years. Radio sets for the

present broadcast band will be made bet-
ter and better. Higher fdelity, greater
sensitivity and the entire research will be
toward making the sound channels as good
as the television link.

Quick Action

1t must be said in behalf of the radio
dealers that they are as ignorant of what
is actually going on as the waiting public.
One glance at the headlines in the March
23d issue of Rapio WorLp, reproduced
from London dailies, should bring home
the fact that “television is here.” It might
be common sense for the radio dealers to
spend a few pennies for publications deal-
ing in any way, even casually, with tele-
vision and short waves. and find out some-
thing about this thorn in their side, as
they style it, instead of paying good
money to send telegrams to radio stations
to take off the air well wishers who are
trying to form television clubs.

“TELEVISION IS HERE” will be true
in Canada in the form of television trans-
mitter early next month.

The five week program of the Peck
Television of Canada and not the five year
program of one large American company
will make a tremendous market for radio
dealers in receivers that can pick up the
television signals which will be broadcast
from Montreal. Every Canadian amateur

Corporation, Broadcasting House, London. At right
d microphone in the right foreground and picture
pickup device to the left.

and short wave fan, every night owl or
dyed-in-the-wool DX fan within range, is
invited to participate in this latest attempt
to break down the boundaries of the new
realm, the seven meter television channel.

Those fans that are well versed in short
wave and ultra short wave reception need
no further data than the actual time of
broadcast to build converters for standard
radio broadcast receivers to bring in the
sound part, but for the benefit of begin-
ners a converter of seven meter waves
is under construction for description in
these columns .

Signals Stop, Ham
Found Il by Posse

Regularly, three times each day, on sched-
ule, the signals from the remote amateur
radio station of John Buckner, 50, owner
of a ranch in the Mount Hamilton district
near San Jose, Calif, had come through to
many Pacific Coast amateur operators.

Recently the messages stopped. In his
office in San Jose, Sheriff George W. Lyle
received messages from Buckner’s unseen
friends of the ether expressing concern. A
posse was organized.

Jock Buckner was found ill. He was re-
moved to a heighboring ranch for treatment.

Ham, 73, Works Her Son

At 73 Mrs. Madeline Boeder of New York
chats weekly with her son Arthur, of Feed-
ing Hills, Mass., by amateur radio. She
mastered the international Morse code vears
ago to keep in touch with her son, then a
ship operator. Ier interest has been main-
tained and now, reports the American Radio
Relay League, both she and Arthur talk
frequently with each other and with a host
of friends made via the ether waves.
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The RGH-5 Two Ways

Circuit Wiring on This Page, Pictorial on Next
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The circuit connections shown above are those of the pictorial diagram of the RGH-5 shown on opposite page.

MANY persons appreciate the aid of
a pictorial diagram for wiring a
receiver. Others are confused by such a
diagram and want the circuit wiring as
above shown so as to be legible at a
glance. It is a fact that the picture
diagram does not reveal what kind of a
circuit it is, while the bird’s eye view in-
stinct is satisfied by the circuiting above.

But by the pictorial method the point to
point connections and the locations are
made safe and clear. Therefore it is un-
doubtedly preferable to have both forms
of diagrams, where possible. It is be-
lieved that nobody would have any dif-
ficulty in following the circuit wiring and
of the RGH-5, shown on these two pages
in the contrasting forms, and since the

circuit is standard, results should be su-
perb. As can be seen from either diagram,
there is hardly anything to the wiring, and
simplicity makes for success on short
waves. This, by the way, is an all wave
receiver, standard broadcast and short
waves, and was described in detail in last
week’s issue, to which those interested
in the circuit theory and related factors
are referred.

Editor, Rapto WorLDp:

My attention has been called to an article
in the issue of Rapio WorLD of February 2
entitled “The Weston Photronic Cell,” of
which my name is given as author. I wish
hereby to disclaim authorship of the atticle
as printed or any knowledge whatever of it
or its contents previous to its publication,
and in no way did I authorize its publication.

Most of the article, obviously was copied
from a Weston trade bulletin entitled “Tech-
nical Data on the Weston Photronic Cell,”
signed by me, but the material was re-
arranged and additions were made, edito-
rially or otherwise, which contained inaccu-
rate statements not based on facts and con-
sequently misleading. .

No credit is given to the bullet}n from
which most of the article was coplgd, and
by inference a reader would assume it to be
an original article. .

The following are examples of additions
to the material in the Weston trade bulletin:

The first paragraph of the article pur-

Additions Made
To Weston Article
On Cell Set Forth

porting to give the construction of the cell
has been added and is erroneous, not in-
cluding the obvious typographical error.

Part of the third paragraph in the section
headed “Safe Temperature Limit” on page
4 referring to “dark current” and “Becquerel
type or photovoltaic type” as a result of
moisture was added. No such statement ap-
pears in the original bulletin or was any
such statement ever made by me.

You might have been justified in reprint-
ing the contents of the Weston bulletin, if
no alterations or additions were made in it
and if proper credit had been given to the
bulletin as well as to the author, but there

appears to be no justification whatever for
re-arranging and making additions or per-
mitting additions to be made without my
knowledge and publishing it under my name-
in a form to look like an original article.

I ask you, therefore, to fully explain this,
giving credit to the Weston bulletin and
retracting the additions including those re-
ferred to above.

Very truly yours,
W Goopwix, Jr.,
Chief Engineer,
Weston Electrical In-
strument Corporation.

SCHEDULE OF LKJ

LKJ, _Oslo, is broadcasting the national
Norwegian program from about 10 to 13
G.M.T. on 9572 kc (earlier 9540 kc) and
from about 16 to about 23 G.M.T. on 6130
ke. The antenna power is 1 kw and the an-
tenna is a dipole.
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one year.

Radio University

Questions answered weekly. From the great number of questions sub-
nutied by many readers only those deemed of wide interest are published in
these columns, with answers. Readers desiring individual question and
answer service by mail may obtain it by subscribing for Rapto WoRLD for

RADIO WORLD, 145 West 45th Street, New York, N. Y.

Diode Second Detector

WHEN A BEAT note oscillator is used
in a superheterodyne at the second de-
tector, why may the frequency of this
oscillator be fixed? Please explain the
action that takes place in the intermediate
amplifier and especially in the second de-
tector. Please give an inkling of the
operation taking place when the 6B7 (or
2B7) tube is used—L. M.

Since the beat frequency that results
from the mixing process in the mixer tube
represents a constant carrier frequency
that is cquipped with the original sound
modulation and which does not vary for
any position of the tuning dial, it can be
introduced into a circuit that does not
need to be tuned, once it has been ad-
justed in the initial construction of the
receiver.

Accordingly, the signal that has now
been converted to an intermediate fre-
quency is fed into a fixed amplifier that
is resonant to the intermediate frequency.
This constant carrier frequency is then
fed to the second detector where the
rectification process denudes the constant
intermediate frequency of its ensconced
audio modulations. In addition, this
second detector tube may be required to
act as the means for securing automatic
volume control within the one tube as well

A 0-1 milliam-
meter is used
as a resistance
meter. The
4,500 ohm lim-
iting resistor
and a 4.5 volt

igh Resistance X,
Hig e’swanc\ J)

A THOUGHT FOR THE WEEK

JOSEPI] BERNHART, SHOW MAN-
AGER OF THE 1935 NATIONAL ELEC-
TRICAL AND RADIO EXPOSITION,
doesn’t seem to share in any of the fears that
beset pessimists of the trade. He believes
that the coming exposition at the Grand Cen-
tral Palace, to be held in September, is go-
ing to be well patronized by the trade and
that the public will break records in attend-
ance for affairs of this kind. Manager Bern-
hart does not base his conclusion on mere
hope, but on the attitude of those who have
signed or are expected to sign up for the
September showing. Incidentally, Mr. Bern-
hart, who is an old hand in the exposition
ga;ne, has to be shown a lot before believing
a little.

o-1 MA

battery result
in low resist-
ance readings
being taken,
while the high-
er series resist-
ance and volt-
age enable the
m e a s urement
of high resist-
ances

Pra

5

22,5001

as the first stage of audio amplification.
The detection process can be achieved by
means of the diode section of the 6B7
while the first grid controls the auto-
matic volume control functions and the

—A-A~Medium Pesistance X,

V' low Pes/stance ( Q/-/ﬂM)

plate of the tube will form the audio fre-
quency amplifier end. This amplified out-
put then is fed to tubes where the
audio amplification takes place in a class
A, B, AB, ctc.

2mfd.

1/
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The 750 ohm power tube biasing resistor has 100 mfd. across it.
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Ohmmeter Circuit

I HAVE A 0-1 milliampere meter which
I desire using as an ohmmeter. Please
indicate the manner of doing this to-
gether with a list of parts necessary.—
L.B.C.

A 0-1 milliammeter is readily converted
to an ohmmeter by connecting in series
with it, a battery voltage and a resistance
of such value that full scale deflection
occurs when the terminals of this series
combination are shorted together. The
sketch of such a hook-up readily shows
the manner of connection. It will be seen
that a three point switch allows for two
ranges of ohmmeter together with or-
dinary use of the meter as an ordinary
milliammeter. The parts that are neces-
sary are: one 0-1 d-c milliammeter. one
three point rotary switch, one 22,500 olm
resistor, one 4,500 ohm resistor, one 22,5
volt hattery, and one 4.5 volt battery.
When the switch is located on the first
contact to the left, the meter is capable
of being used as a milliameter. The sec-
ond contact allows the use of the meter as
an ohmmeter for high resistances whereas
the third contact permits the measurement
of resistors of lower value. Suitable cali-
brated scales may be readily purchased to
make this meter a nice looking job.

The 19 Tube

WILL YOU PLEASE tell me something
about the 19. Is it two tubes in one en-
velope? Is there zero capacity between one
and the other in the same envelope?—P.O.

The 19 is two high mu triodes in one en-
velope and is for battery operation. There
is some capacity between the one triode and
the other, enough to produce short wave
coupling if oue is oscillator and other modu-
lator. The circuit shows the 19 as regene-
rative detector and stage of resistance audio.

6C6 and 6DC Connections

WHAT ARE the connections for the
6C6, with bottom view of socket giving the
element identities, and a diagram showing
which are the numerical grids?—L. W

The diagram reveals the information you
request. Also, below is a circuit using the
6D6, which has the same connections, al-
though it is the super control amplifier (like
the 58) whereas the 6C6 is the detector, like
the 57. The diagram below is that of a
signal generator with B supply.

F/
E gpﬁct/er 19 T J "
:Q | 100 Mmfd. |~ Wiffi_

30,000-0.

0 m‘"le_r"“l

30,000 0. each

—a

[
B+ 90V

Circuit using the 19.

Screen

7
/
> Grid -Maetal Top Cap

'l- Cathode

Supressor

63
¢ 7

The socket connections for the 57 or 6C6 are shown at left. The

elements are (bottom view) identified in connection with standard

numerical location of base pins. At right the elements are identified,

also the grids in terms of numerical order, i.e., grid No. 1 is control
grid, No. 2 is screen and No. 3 is plate.

Large Condenser

WHAT IS THIE OBJECT of a. large
condenser across the biasing resistor of a
push-pull amplifier 7 —W. C. D.

The condenser is there because it does no
harm when not needed, but if one of the out-
put tube blows, then the other goes on, and
has the bypass capacity that is vital for
tone. \With pushpull going, the condenser is
not vital. The diagram on other page is
that of Harvey’s Amplifier.

CANADIAN SALES IN
DECEMBER

Canada reports sales during December
1934 of 20,770 receiving sets valued at
$2,312,000. Of these 17,783 were a-c sets,
2771 battery sets, and 216 automobile sets.
O1 the a-c sets 5823 were of console dual-
wave type, 4,723 of the mantel dual-wave
tvpe, and 3,090 of the console all-wave
type, with 2,324 of the mantel standard
type, and 1,174 of the console standard
type.

A
00001 m#d. F- "8 Output
606 ARy =
| /omm%*‘"‘“ ;
Y=005rn_fd | ?5005”1./:{ 0.2 Mey, !
— 4 L
- 7 [ NL. '
L F50a |+
: AAAA- =
30000 1 - S0H
> 8 Meg. T— T
-— g
[ 005— !
mfd. |

=
|

A signal generator with rectifier.
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CHART COVERING FROM 10 TO 29,982 METERS OR KILOCYCLES
Entirely Reversible for Values Between Heavy Upright Rules
| keorm morkc kcorm‘morkc keorm | morkc | kcorm | morkc | kcorm | mor ke kcorm:rnorkc kcorm,morke kcorm]morkc keorm | morkc | kcorm | morkc
10 | 29,982 1,010 | 296.9 { 2,010 | 149.2 3,010 1 9961 1 4,010 | 74.77 } 5,010 | 50.84 | 6,010 | 49.89 [ 7,010 | 42.77 | 8,010 | 37.43 | 9, 010 | 33. 28
20 | 14,991 1,020 | 293.9 1 2,020 | 148.4 | 3,020 | 95.28 | 4,020 | 74.58 | 5,020 | 50.73 | 6, 020 | 49, 80 7,020 | 42.71 | 8,020 ( 37.38 | 9,020 | 33. 24
30| 9,994 1,030 § 201.1 1 2,030 | 147.7 | 3,030 | 98.95 1 4,030 | 74.40 { 5,030 | 99.61 | 6,030 | 40.72 | 7. 030 | 42. 65 | 8 030 | 37 34 9,030 | 33.20
40 | 7,496 1,040 | 288.3 | 2,040 | 147.0 13,040 | 98.62 § 4,040 | 74.21 | 5,040 | 59.49 | 6 040 | 49 64 | 7 040 | 42,59 8,040 | 37.29 | 9,040 | 33.17
50 | 5,996 1,050 [ 285.5 12,050 | 146.3 | 3,050 | 98.30 | 4,050 | 74.03 | 5,050 | 59.37 | 6, 050 | 49. 56 7,050 | 42.53 | 8,050 | 37.24 | 9,050 | 33.13
60 | 4,997 1,060 | 282.8 } 2,060 | 145.5 | 3,060 | 97.98 | 4,060 | 73.85 | 5, 060 | 59. 25 6,060 | 49.48 | 7,060 | 42.47 | 8,060 | 37.20 | 9,060 | 33. 09
70 | 4,283 1,070 | 280.2 | 2,070 | 144.8 § 3,070 | 97.66 | 4,070 | 73.67 | 5,070 | 50. 13 | 6,070 | 40,39 | 7. 070 | 42. 41 8,070 | 37.15 § 9,070 | 33.06
80 | 3,748 1,080 | 277.6 § 2,080 | 1441 | 3,080 | 97.34 | 4,080 | 73.49 | 5 080 | 50. 02 [ 6,080 | 49. 31 | 7. 080 | 42, 35 8,080 [ 37.11 | 9,080 | 33.02
” 00 | 3,331 1,090 | 275.1 § 2,090 | 143.5 | 3,000 | 97.03 | 4,090 | 73.31 | 5,000 | 58 90 | 6, 000 | 40, 23 7,000 | 42.29 | 8,090 | 37,06 | 9,000 | 32 98
100 | 2,998 1,100 | 272.6 | 2,100 | 142.8 13,100 | 96.72 } 4,100 | 73.13 § 5,100 | 58.79 | 6,100 | 40.15 | 7 100 | 42. 23 § 8, 100 | 37. 01 9,100 | 32.95
| 1 2,726 1,110 | 270.1 § 2,110 | 142.1 | 3, 110 I 96.41 1 4,110 | 72.95 1 5,110 | 58.67 | 6,110 | 49.07 | 7,110 | 42.17 | 8,110 | 36.97 | 9,110 | 32. 01
120 | 2,499 1,120 | 267.7 § 2,120 | 141.4 | 3,120 | 9610 | 4,120 | 72 77 5,120 | 58.56 § 6,120 | 48 00 | 7,120 | 42. 11 | 8. 120 | 36,92 9,120 | 32.88
130 | 2,306 1,130 | 265.3 1 2,130 | 140.8 | 3,130 | 95.79 | 4,130 | 72.60 § 5,130 | 58 44 | 6,130 | 48.01 | 7,130 | 42. 05 | 8; 130 | 36, 88 9,130 | 32.84
140 | 2,142 1,140 [ 263.6 } 2,140 | 140.1 | 3,140 ; 95.-48 | 4, 140 I 72.42 15,140 | 58.33 1 6,140 | 48.83 | 7,140 | 41.90 } 8,140 | 36.83 | 9, 140 | 32 80
150 | 1,999 1,150 I 260.7 12,150 | 139.5 § 3,150 | 95.18 § 4,150 | 72.25 | 5,150 | 58.22 | 6, 150 | 48 75 | 7.150 | 41. 93 | 8 150 | 36, 79 9,150 | 32.77
160 | 1,874 1,160 | 258.5 § 2,160 | 138.8 { 3,160 |-94.88 | 4,160 | 72.07 | 5,160 | 58.10 § 6,160 | 48.67 | 7,160 | 41.87 | 8, 160 | 36.74 9,160 | 32.73
170 | 1,764 1,170 | 256.3 12,170 | 138.1 | 3,170 | 94.58 | 4, 170 J 71.90 } 5,170 | 57,99 | 6,170 | 48.59 | 7,170 | 41.82 } 8170 | 36.70 | 9 170 | 32. 70
180 | 1,666 1,180 [ 254.1 12,180 | 137.5 1 3,180 | 04.28 | 4,180 | 71.73 { 5 180 | 57 88 6,180 | 48.51 | 7,180 | 41.76 | 8,180 | 36.65 | 9,180 | 32 66
100 | 1,578 1,190 | 252.0 § 2,190 | 136.9 § 3,190 | 93.99 | 4,190 | 71.56 | 5,100 | 57.77 | 6,190 | 48 44 | 7, 190 | 41.70 | 8, 190 | 36. 61 9,190 | 32 62
200 | 1,499 1,200 | 249.9 | 2,200 | 136.3 § 3,200 | 93.69 | 4,200 | 71.39 | 5,200 | 57.66 | 6,200 | 48.36 | 7,200 | 41. 64 8,200 | 36.56 | 9,200 | 32. 59 |
210 | 1,428 1,210 | 247.8 | 2,210 | 135.7 { 3,210 | 93. 40 | 4,210 | 71. 22 5,210 | 57.55 | 6,210 | 48.28 | 7,210 | 41.58 § 8,210 | 36.52 | 9,210 | 32.55 |
220 | 1,363 1,220 | 245.8 } 2,220 | 135.1 | 3,220 | 93.11 { 4,220 | 70.05 | 5,220 | 57.44 | 6, 220 | 48. 20 | 7. 220 | 41.53 } 8 220 | 36.47 9,220 | 32.52
230 | 1,304 1,230 | 243.8 | 2,230 | 134.4 § 3,230 | 92.82 § 4,230 | 70.88 | 5,230 | 57.33 { 6,230 | 48.13 | 70230 | 41.47 | 8,230 | 36.43 | 9 230 | 32 48
240 | 1,249 1,240 | 241.8 | 2,240 133.8 | 3,240 | 92.54 | 4,240 | 70.71 § 5,240 | 57.22 { 6, 240 | 48. 05 | 7,240 | 41. 41 | &, 240 | 36. 30 9,240 | 32.45 |
250 | 1,199 1,250 | 239.9 } 2 250 l 133.3 13,250 | 92.25 1 4,250 | 70.55 | 5,250 | 57.11 | 6,250 | 47.97 } 7,250 | 41.35 | 8,250 | 36.34 | o 250 | 32 41
260 | 1,153 1,260 | 238.0 ] 2,260 | 132.7 § 3,260 { 91.97 | 4,260 | 70.38 § 5, 260 l 57.00 | 6,260 | 47.89 | 7,260 | 41.30 | 8,260 | 36.30 § 9, 260 | 32. 38 |
270 ! 1,110 1,270 236.1 12,270 | 132.1 | 3,270 | 91.60 § 4. 270 | 70.22 | 5,270 | 56. 80 6,270 | 47.82 | 7,270 | 41.24 § 8,270 | 36.25 |} 9,270 | 32 34 l
280 | 1,071 1,280 | 234.2 | 2,280 I 1315 | 3,280 | 91.41 § 4,280 | 70.05 | 5,280  56.78 | 6,280 | 47.74 | 7,280 | 41.18 | 8,280 [ 36.21 § 9,280 | 32 31 (
200 | 1,034 1,200 | 232.2 | 2,290 | 130.9 | 3,290 | 91..13 | 4,290 | 69.89 1 5,290 | 56.68 | 6,290 | 47. 67 | 7,290 | 41.13 | & 200 | 36. 17 9,290 | 32.27
300 999.4 | 1,300 | 230.6 ] 2,300 l 130.4 § 3,300 | 90.86 | 4,300 | 69.73 | 5, 300 I 56.57 | 6,300 | 47.59 | 7,300 | 41.07 { 8,300 | 36.12 | 9,300 | 32. 24
310 967.2 1,310 | 228.% | 2,310 | 1290.8 | 3,310 | 90.58 | 4,310 | 60.56 | 5,310 | 56,46 | 6,310 | 47.52 7,310 | 41.02 | 8,310 [ 36.08 } 9,310 | 32 20
320 936.9 11,320 | 227.1 § 2,320 | 129.2 | 3,320 | 90,31 { 4,320'| 69,40 | 5. 320 | S6. 36 6,320 | 47.44 | 7,320 | 40.96 | 8,320 | 36.04 | 9,320 | 32.17 |
330 908.6 § 1,330 | 225.4 | 2,330 | 128.7 | 3,330 | 90.04 | 4,330 | 69.24 {5,330 | 56.25 [ 6,330 | 47.36 | 7,330 | 40. 00 8,330 | 35.99 | 9,330 | 32. 14
340 | 8818 § 1,340 | 223.7 { 2,340 | 128.1 § 3,340 | 89.77 | 4,340 | 69.08 | 5,340 | 56.15 | 6,340 | 47. 20 | 7/ 340 | 40.85 | 8 340 | 35.95 9,340 | 32. 10
350 856.6 41,350 | 222.1 } 2,350 | 127.6 1 3,350 | 89.50 § 4,350 | 68.92 ] 5,350 | 56.04 | 6,350 | 47.22 { 7350 | 40.70 | 8, 350 | 35. 01 9, sso-} 32. 07
360 832.8 | 1,360 | 220.4 | 2,360 | 127.0 § 3,360 | 89.23 § 4,360 | 68.77 | 5,360 | 55.94 | 6,360 | 47.14 § 7, 360 | 40.74 8,360 | 35.86 | 9,360 | 32.03 l
370 810.3 41,370 | 218.8 § 2,370 | 126.5 § 3,370 | 88.97 | 4,370 | 68.61 | 5,370 | 55.83 § 6,370 | 47.07 § 7,370 | 40.68 | 8. 370 | 35. 82 9,370 | 32.09
380 789.0 11,380 | 217.3 } 2,380 | 126.0 | 3,380 | 88.70 § 4,380 | 68.45 | 5,380 | 5573 | ¢, 380 | 46. 99 7,380 | 40.63 } 8,380 | 35.78 | 9,380 | 31 96 |
390 768.8 § 1,300 | 215.7 | 2,390 | 125 4 { 3,300 | 88. 44 | 4,390 | 68.30 | 5,390 | 55.63 | 6. 390 | 46. 02 7,390 | 40.57 § 8,390 | 35.74 | 9,390 | 31. 93
400 749.6 1 1,400 | 214.2 } 2,400 | 124.9 [ 3,400 | 88.18 } 4,400 | 68. 14 | 5,400 | 55.52 | 6, 400 | 46. 85 7,400 | 40.52 § 8,400 | 35.69 | 9,400 | 31, 90
410 73L.3 ] 1,410 1 212.6 £ 2,410 | 124.4 | 3,410 | 87.92 | 4,410 | 67.99 | 5,410 | 55,42 | 6,410 | 46.77 | 7, 410 | 40. 46 8,410 | 35.65 | 9,410 | 31. 86
420 713.9 § 1,420 | 211 1-§ 2,420 | 123.9 | 3,420 | 87. 67 | 4,420 | 67.83 | 5,420 | 55.32 | 6,420 | 46.70 | 7 420 | 40,41 | 8, 420 | 35. 61 9,420 | 31,83
430 697.3 11,430 | 200.7 § 2,430 | 123.4 | 3,430 | 87.41 | 4,430 | 67.68 15,430 | 55.22 | 6,430 | 46.63 | 7,430 | 40. 35 § 8,430 | 35. 57 9,430 | 31.79
440 681 4 § 1,440 | 208.2 § 2,440 | 122.9 | 3,440 | 87.16 | 4,440 | 67.53 | 5 440 | 55.11 | 6,440 | 46. 56 § 7 440 | 40, 30 8,440 | 35.52 § 9,440 | 31.76
450 666.3 | 1,450 | 206.8 | 2,450 | 122.4 | 3,450 | 86.90 | 4,450 | 67.38 § 5,450 | 55.01 | 6,450 | 46.48 § 7, 450 | 40. 24 { 8, 450 | 35. 48 9, 450 l 31.73
460 051.8 [ 1,460 | 205.4 § 2,460 | 121.9 § 3,460 | 86.65 | 4,460 | 67.22 | 5,460 | 54.91 | 6,460 | 46. 41 | 7, 460 | 40. 10 8,460 | 35.44 § 9,460 | 31. 69
470 637.9 | 1,470 | 204.0 1 2,470 | 121. 4 § 3,470 | 86.40 | 4,470 | 67.07 | 5,470 | 54.81 | 6,470 | 46,34 | 7,470 | 4014 | 8 470 | 35. 40 9,470 | 31. 66
480 624.6 § 1,480 | 202.6 {2,480 | 120.9 | 3,480 | 86.16 | 4,480 | 66.92 | 5,480 | 54.71 | 6,480 | 46,27 | 7,480 | 40. 08 | 8 480 | 35. 36 9,480 | 31. 63
490 611.9 | 1,400 | 201. 2 § 2,490 | 120.4 § 3,490 | 85.91 § 4,490 | 66.78 | 5,490 | 54.61 | 6/ 400 | 46.20 | 7/ 490 | 40.03 { 8 490 | 35 31 9,490 | 31.59
500 599.6 | 1,500 | 199.9 £ 2,500 | 1199 | 3,500 | 85. 66 § 4,500 | 66. 63 | 5, 500 ' 54.51 § 6,500 [ 46.13 | 7,500 | 39.98 | 8,500 | 35.27 § 9, 500 | 31. 56 |
510 587.9. 11,510 | 198.6 | 2,510 1 119.5 | 3,510 | 85.42 § 4,510 | 66.48 | 5,510 | 54.41 | 6, 510 | 46. 06 7,510 | 39.92 | 8,510 | 35.23 | 9,510 | 31.53 ’
520 576.6 11,520 | 197.2 | 2,520 | 119.0 | 3,520 | 85.18 | 4,520 | 66.33 | 5,520 | 54.32 | 6,520 | 45. 98 } 7,520 | 39.87 | 8 520 | 35. 10 9,520 | 31. 49
530 565.7 11,530 | 196.0 | 2,530 | 118.5 § 3,530 | 84.94 1 4,830 | 66.19 § 5530 | 54.22 § 6/530 | 45,01 | 7/530 | 30,82 | 8 530 | 35.15 9,530 | 31. 46 |
540. 555.2 1 1,5 19047 12,540 | 118.0 § 3,540 | 84.70 [ 4,540 | 66.04 | 5,540 | 54.12 | 6540 | 45.84 | 7/ 540 | 30.76 | 8 540 | 35. 11 9,540 | 31, 43
550 545.1 § 1,550 | 193.4 § 2,550 | 117:6 | 3,550 | 84.46 | 4,550 | 65.80 [ 5,550 | 54.02 } 6, 550 | 45.77 { 7. 550 | 39,71 8,550 | 35.07 | 9,550 | 31.39
560 535.4 § 1,560 [ 192.2 ] 2,560 | 117. 1 § 3,560 | 84. 22 | 4,560 | 65.75 | 5,560 | 53.92 | 6,560 | 45.70 | 7,560 | 39. 66 | 8, 560 | 35.03 9,560 | 31.36 l
570 526.0 | 1,570 | 191.0 § 2,570 | 116.7 | 3,570 | 83.98 | 4,570 | 65.61 | 5,570 | 53.83 | 6,570 | 45.63 | 7, 570 | 30. 61 | 8, 570 | 34 08 9,570 | 31.33
580 516.9 ] 1,580 | 189.8 | 2,580 | 116.2 1 3,580 | 83.75 } 4,580 | 65.46 1 5,580 | 53.73 | 6,580 | 45.57 § 7580 | 39.55 | 8 580 | 34 04 9,580 | 31. 30
590 508.2 1 1,500 | 188.6 § 2,590 | 115.8 | 3,500 | 83.52 { 4,500 | 65.32 § 5,500 | 53.64 | 6,590 | 45.50 { 7,500 | 39.50 § 8 500 | 34. 90 9,590 | 31.26 |
600 499.7 11,600 | 187. 4 | 2,6Q0 | 115.3 | 3,600 | 83.28 | 4,600 | 65.18 | 5,600 | 53.54 | 6,600 | 45. 43 | 7. 600 | 39. 45 8,600 | 34.86 | 9,600 | 31. 23 l
610 40L 5 11,610 | 186:2 § 2,610 | 114.9 £ 3,610 | 83.05 | 4,610 | 65.04 | 5,610 | 53.44 | 6,610 | 45.36 | 7,610 | 39. 40 8,610 1 34.82 | 9,610 | 31.20
620 483.6 | 1,620 | 185.1 } 2,620 | 114.4 | 3,620 | 82.82 [ 4,620 | 64.90 | 5,620 | 53.35 | 6,620 | 45. 29 | 7, 620 | 39.35 | 8 620 | 34. 78 9,620 | 31,17
630 475.9 11,630 { 183.9 } 2,630 | 114.0 ] 3,630 | 82.60 | 4,630 | 64.76 | 5,630 | 53.25 | 6, 630 | 45. 22 7,630 | 39.20 | 8,630 | 34.74 } 9,630 | 31.13
640 468.5 { 1,640 | 182.8 ] 2,640 | 113.6 | 3,640 | 82.37 | 4,640 | 64.62 | 5,640 | 5316 | 6, 640 | 45. 15 | 7, 640 | 3. 24 | 8 640 | 34. 70 9,640 | 31. 10
650 461.3 § 1,650 | 181.7 1 2,650 | 113.1 | 3,650 | 82.14 | 4,650 | 64.48 | 5,650 | 53.07 | 6, 650 | 45.00 | 7, 650 | 30. 10 8,650 | 34.66 | 9,650 | 31.07
660 454.3 11,6060 | 180.6 | 2,660 | 112.7 | 3,660 | 81.92 | 4,660 | 64.34 | 5,660 | 52.97 | 6,660 | 45.02 | 7, 660 | 30. 14 8,660 | 34.62 | 9,660 | 31. 04
670 447.5 | 1,670 | 179.5 § 2,670 | 112.3 § 3,670 | 81.70 | 4,670 | 64.20 | 5,670 | 52.88 | 6,670 | 4495 | 7/ 670 | 39. 00 8,670 | 34.58 | 9,670 | 31. 01
680 440.0 11,680 | 178.5 | 2,680 | 411.9 7 3,680 | 81.47 | 4,680 | 64. 06 | 5 680 | 52.70 | 6. 680 | 44. 88 7,680 | 39.04 } 8,680 | 34.54 | 9,680 | 30,07
690 434.5 11,600 | 177.4 1 2,600 | f11.5 | 3,690 | 81.25 | 4,600 | 63.93 | 5690 | 52.60 } 6,690 | 44.82 | 7. 690 | 38. 99 8,690 | 34.50 | 9,690 | 30. 94
700 428.3 11,700 | 176.4 | 2,700 | 111.0 | 3,700 | 81.03 | 4,700 | 63.79 | 5,700 | 52.60 | 6,700 | 44.75 | 7’ 700 | 38.94 8,700 | 34.46 | 9,700 | 30. 91
710 422.3 | 1,710 [ 175.3 ] 2,716 | 110.6 | 3,710 | 80.81 { 4,710 | 63. 66 $,710 | 52.51 | 6,710 | 44.68 | 7,710 | 38.89 | 8,710 | 34.42 1 9,710 | 30. 88
720 416.4 11,720 | 174.3 12,720 | 110.2 | 3,720 | 80.60 | 4,720 | 63,52 | 5,720 | 52.42.| 6/720 | 44.62 | 7/ 720 | 35 84 8,720 | 34.38 | 9,720 | 30.85
730 410.7 {1,730 | 173.3 § 2,730 | 109.8 | 3,730 | 80.38 | 4,730 | 63.39 | 5:730 | 52.32 | 6,730 | 44.55 7,730 | 38.79 | 8,730 | 34.34 { 9,730 | 30. 81
740 405.2 | 1,740 | 172.3 } 2,740 | 109.4 | 3,740 | 80.17 § 4,740 | 63.25 | 5,740 | 52.23 | 6,740 | 44 48 | 7. 740 | 38 74 8,740 \-34.30 | 9,740 | 30.78
750 399.8 | 1,750 | 171.3 | 2,750 | 109.0 § 3,750 | 79.95 | 4,750 | 63.12 | 5,750 | 52.14 | 6,750 | 44.42 | 7,750 | 38. 60 8,750 [ 3427 | 9,750 | 30.75
760 394.5 { 1,760 | 170.4 | 2,760 | 108.6 | 3,760 | 79.74 | 4,760 | 62.99 | 5,760 | 52.05 [ 6,760 | 44. 35 7,760 | 38.64 | 8,760 | 34.23 } 9,760 | 30.72
770 380.4 1 1,770 | 169.4 ] 2,770 | 108.2 | 3,770 | 79.53 | 4,770 | 62.86 | 5,770 | S1.96 | 6,770 | 44 29 7,770 | 38.59 | 8,770 | 34.19 | 9,770 | 30. 69
780 384.4 | 1,780 | 168 4 | 2,780 | 107.8 | 3,780 ( 79.32 | 4,780 | 62.72 | 5,780 | 51.87 | 6,780 | 44.22 | 7.780 | 38.54 | 8,780 | 34 15 9,780 | 30. 66
790 379.5 11,790 | 167.5 | 2,790 | 107.5 | 3,790 | 79.11 | 4,790 | 62,59 | 5,790 | 51.78 | 6,790 | 44.16 | 7,790 | 38. 49 | 8 790 l 34.11 1 9,790 | 30. 68
800 374.8 | 1,800 | 166.6 | 2,800 | 107. 1 | 3,800 | 78.90'| 4,800 | 62.46 | 5,800 | 51.69 | 6,800 | 44.00 | 7,800 | 38.44 | 8 800 | 34 07 9,800 | 30, 59
810 370.2 11,810 | 165. 6 1 2,810 | 106.7 | 3,810 | 78.69 | 4,810 | 62.33 | 5,810 | S1.60 | 6,810 | 44.03 | 7,810 | 38. 30 [ 8 810 | 34 03 9,810 | 30. 56
820 365:6 1 1,820 | 164.7 | 2,820 | 106.3 | 3,820 | 78.49 | 4,820 | 62.20 | 5,820 | 51.52 | 6,820 | 43. 96 | 7,820 | 38.34 | 8820 | 33. 00 9, 820 | 30. 53
830 361.2 | 1,830 | 163. 8 § 2,830 | 105.9 | 3,830 | 78.28 | 4,830 | 62.07 ] 5,830 | 51.43 | 6,830 | 43.90 | 7,830 | 38.20 | 8/830 | 33.05 | o 830 | 30. 50
840 356.9 1 1,840 | 162.9 |.2.840 | 105.6 | 3,840 | 78.08 { 4,840 | 61.95 | 5,840 | 51.34 | 6,840 | 43.83 | 7,840 | 3824 | 8,840 | 33,02 | o 840 | 30. 47
850 352.7 | 1,850 | 162.1 | 2,850 | 105.2 | 3,850 | 77.88 | 4,850 | 61.82 § 5,850 | 51.25 | 6,850 | 43.77 | 7,850 | 38 16 | 8,850 | 33 88 9, 850 | 30. 44
860 348.6 | 1,860 | 161.2 | 2,860 | 104.8 | 3,860 | 77.67 | 4,860 | 61.69 | 5,860 | 51.16 | 6,860 | 43.71 | 7,860 | 38.14 | 8,860 | 33. 84 9,860 | 30, 41
870 344.6 1 1,870 | 160.3.] 2,870 | 104.5 { 3,870 | 77.47 | 4,870 | 61.56 | 5,870 | 51.08 | 6,870 | 43.64 | 7870 | 3810 [ 8,870 | 33.80 | 9870 | 30. 38
880 340.7 | 1,880 | 159.5 | 2,880 | 104.1 1 3,880 77.27 | 4,880 | 61.44 | 5,880 | 50.99 | 6,880 | 43.58 | 7,880 | 38.05 | 8,880 | 33.76 | 9, 8s0 | 3035
890 336.9 11,890 | 158.6 } 2,890 | 103.7 | 3,890 | 77.07 | 4,890 | 61.31 | 5,890 | 50.00 | 6,890 | 43.52 § 7,890 | 38. 00 | 8,800 | 33.73 | o, 800 | 30. 32
000 333.1 | 1,900 | 157.8 | 2,900 | 103. 4 ]'3,900 | 76.88 | 4,900 | 61.19 | 5,900 | 50.82 | 6,900 | 43.45 | 7,900 | 37.95 | 8 900 | 33, 69 9,900 | 30. 28
910 329.5 11,910 | 157.0 § 2,910 | 103.0 } 3,910 | 76.68 | 4,910 | 61.06 | 5,910 | 50.73 | 6,910 | 43.30 | 7,010 | 37.90 | 8,910 | 33. 65 9,910 | 30.25
920 325.9 11,020 | 156.2 | 2,920 | 102.7 | 3,920 | 76.48 | 4,020 | 60.94 {5,920 | 50.65 | 6,920 | 43.33 | 7,920 | 37.86 | 8,920 | 33.61 | o, 020 | 30. 22
930 322.4 11,930 | 155.3 | 2,930 | 102.3 | 3,930 | 76.29 | 4,930 | 60.82 | 5,030 | 50.56 | 6,930 | 43.26 | 7. 930 | 37, 81 8,930 | 33.57 | 9,930 | 30.19
c40 319.0 | 1,940 | 154.5 § 2,940 | 102.0 | 3,940 | 76.10 1 4,940 | 60. 69 | 5,040 | 50.47 | 6,940 | 43,20 | 7 040 | 37.76 | 8, 940 | 33. 54 9,940 | 30.16
950 315.6 11,950 | 153.8 1 2,950 | 101.6 { 3,950 | 75.90 | 4,950 | 60.57 | 5,950 | 50.39 | 6,050 | 43.14 | 7,050 | 37.71 | 8,950 | 33.50 | o, 950 | 30, 13
960 [ 3123 ] 1,960 | 153.0 2,960 | 1013 § 3,060 7571 | 4,960 | 60.45 | 5,960 | 50.31 | 6,960 | 43.08 | 7,960 | 37.67 | 8, 960 | 33. 46 9,960 | 30. 10
970 300.1 11,970 [ 152.2 2,970 | 100.9 | 3,970 | 75.52 | 4,970 | 60.33 | 5,070 | 50.22 | 6,970 | 43,02 | 7.970 | 37.62 | 8,070 | 33, 42 9,970 | 30. 07
780 303.0 11,980 | 151. 4 | 2,980 | 100.6 | 3,980 | 75.33 | 4,980 | 60.20 } 5,980 | 50.14 | 6,980 | 42.95 | 7. 980 | 37.57 | 8 980 | 33. 39 9,980 | 30. 04
i 990 302.8 | 1,990 | 150:7 | 2,990 | 100.3 | 3,000 | 75. 14 | 4,990 | 60.08 | 5,000 | 50.05 | 6,990 | 42.89 | 7,990 | 37.52 | 8 990 | 33. 35 9,990 | 30.01
| 1, 000 299.8 12,000 149.9 ] 3,000} 99.94 § 4,000 | 74 96 { 5,000 | 59. 96 } 6, 000 | 49.97 | 7,000 | 42.83 § 8,000 | 37.48 | 9,000 | 33.31 { 10, 000 | 20. 08
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FOR THE
BEGINNER

RGH—JR-2

A self-powered AC-DC
ALL-WAVE RADIO

Full

MAIL ORDERS FILLED
Free Technical Data

A REAL ALL WAVE

AC-DC receiver. Not a toy.
size plug
Vernier dial. Complete kit

of parts includ-
ing 4 S.W. coils

Phones 95c extra.

167 GREENWICH S

FOR THE
ENTHUSIAST

R GHSS

An AC self-powered
ALL-WAVE RADIO

Specially constructed
chassis and black crackle
panel with gothic recesses
for easy changing on bands.
Complete kit of parts in-

cluding 8 $12'95

S.W. coils . ..

Dynamic Speaker $2.50 extra.

THOR

LEADS AGAIN

Large layout sheets easily followed
free with every kit. Kits shipped
ready mounted. Both sets described
in Radio World, March 23, 1935.

in coils.

$4.95

$1.80

Utmost From Five Tubes
Get the Lowest "rices on the Finest Equipment
for Building the Five Tube Set That Dazzles
the Ears of Every One. Two Bands—(1) Stand-
ard Broadcast, and (2), European Short Waves.
The Set Is A Wow. Send for Prices.

JACK GOLDSTEIN

1354 Sterling Place Brooklyn,

N. Y.

SERVICEMEN

should carry a bottle of Jif-_Stik in their
repair kits. This is a liquid rqbbenzed
adhesive that dries instantly. Tt is excel-
lent for coil work, insulation and general
experimental use,

Clean, strong and transparent.

Will not injure the finest surface.

Two ounce bottle, postpaid, 20c.

Four ounce bottle, 35¢

JIF-STIK, INC.

67 West 44th Street
New York City

Build your own. We are headquarters for
the Ail-Star Jr. and Sr. all-wave super-
heterodyne kits. All parts in stock to build
this receiver at Lowest Wholesale
prices. All-Star cabinets, special $3.45. Mag-
navox speakers for All-Star Jr., §1.98.

SUN RADIO CO.
(Dept. W)

227 FULTON STREET
(COR. OF GREENWICH ST.)
NEW YORK CITY

Classified

5 cents a word. 50 cents minimum.

DIAGRAMS FOR ANY MAKE SET—No matter
how old or new. Are able to locate your own
s\liougle. Winmas Sales, 1541 Vyse Ave., Bronx.

START MAIL-ORDER BUSINESS WITH-
OUT CAPITAL. Big money. Take $20.00 from
your mail daily. Send 25c for guaranteed in-
struction. Box 6137, Memphis, Tenn.

BIG MONEY—NO SELLING. Send Dime for
plan guaranteed to bring you $20.00 daily in your
mail. Box 6137, Memphis, Tennessee.

AUTHORS and COMPOSERS should forward their
work to publishers of 36 years’ standing. Detailled
proposal promptly forwarded submitting most rea-
sonable terms possible. Stockwell, Ltd., 29 Ludgate
Hill London, England.

ALL-WAVE Model 334A GENERATOR

Accuracy 1%

Complete elimination of confusion due to the use of harmonics. 100 kile-
eycles to 40.6 megacycles, 8,000 metera to 10 meters. Besides belng an all-
wave, constantly-modulated Signsl Generator tor service work, it is an All-
Wave Station-Finder, enabling determination of both frequency in Kkilocycles
or megacycles, and wavelength in meters.

The r-f oscillator tube 1s & 34, The Signal Generator works on $0-135
volts, a-¢ (any commercial frequency), d-c¢ T batteries. On d-c or battery
use & neon tube is the modulator. On a-c the line frequency (hum) 1is the
modulation, heard only at resonance. Has an attenuator with $1200
switch attached, supplied equipped with tubes, ready for operatien .

4 Broadcast coils for R B H 5,

2 Broadcast coils for J R 2, 89 cents

TRY-MO RADIO CO., INC.
85 Cortlandt St., N. Y. C. 179 Greenwich St., N. Y. C.

“XP-53”

LOW-LOSS COILS
AND COIL FORMS

USERS SAY:

“HAMMARLUND
Short-Wave EQUIPMENT

More Stations, Sharper

Gives Greater Distance, -
Than Any Other X

Tuning and Louder Signals

ion of Hammarlund Coils, Coil Forms, Condensers, Chokes, L.F. Trans-
ggfm:ig?tgl:ields and Sockets—and the record-breaking COMET “PRO” Receiver

is not accidental. It is the result of more than 33 years of engineering experience,
embracing the entire history of radio.

Hammarlund Radio Equipment is internationally known and gralsed by amateurs,
profes:ionals and the radio trade generally. And it is moderately-priced. Example: Set&))f
four, (4-prong, 2-winding) «“XP.53" Low-Loss Coils for 15-270 meters, costs onb& $3.00.
Set of four (6-prong, 3-winding) coils, $3.75. 4- or 6-prong coil for broadcast band, $1.§5
or $1.50 respectively. Coil Forms (4 or § prongs), 35¢ each. 6-prong forms, 40c each.
409, discount to experimenters.

HAMMARLUND MANUFACTURING CO.
424-438 West 33rd Street, New York

Write Department RW16 for new
FREE 1935 General Catalog.

va ol
ammariund

PRECISION

PRODUCTS
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A. Camera-Projector . . . $36.75
B. Case . . . . . . . . 550
C. Screen . . . . . . . 1.75
D. Unexposed ilm . . . . 1.75
28

Demonstration film . . . 1.00

Without obligation on my part kindly advise me how

|
|
I may obtain a MIDAS CAMERA-PROJECTOR on |
a weekly payment plan. :

NAME .. e [

MAIL THIS COUPON TO

]
I
MIDAS CAMERA-PROJECTORS CORP. :
1
]
'

10 WEST 33rd ST., NEW YORK
Dept. M-15.

Complete unit consisting of items a, b,
c, d, e
Price includes development and return by mail.

$4.1.75

Takes moving pictures and projects
them, in the same instrument.

Needs no house current, as it oper-
ates by a self-contained electrical
unit. Uses a 972 MM. film and pro-
jects a picture 18” x 24”.

The only instrument that can pro-
ject a picture on a boat, in a tent, or
any place where no electrical power
1s available.

This Camera-Projector, complete,
with genuine cowhide leather case,

screen, demonstration film, and un-
exposed film, $41.75.

Films for this camera cost $1.75,
which cost includes developing and
return. This is not a toy, but a real
combined Camera and Projector.

Sign the attached coupon, and mail
in to us, and we will be glad to send
you further information.
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