SEVENTI-I YEAR OF SERVICE

ENGINEERiNG
OCTOBER 1927

Vol. VII

Number

10

Radio Industry Standards
A single set of

Standards for the Radio Industry to be established
by RMA and NEMA

Exponential Horn Speakers
The mechanical and electrical design of the Horns and the Speaker
Units

The Cathode Ray Oscillograph Tube
How the Service Man can employ it for testing purposes

The Gaseous Conduction Rectifier
An interesting story of its development

The "Super -Hilodyne" Circuit
A new system employing a selective push -pull tuning circuit and an

untuned intermediate amplifier

Aeroplane Radio Equipment
Technical considerations covering the selection and installation of
radio equipment for long distance Aeroplane flights

Radio Developments of the Year
,4

20 Ç per Copy
The

report of the Fourth Annual Radio World's Fair

Sold. Onlii by

Subscription-

Technical Magazine

$

2.00

of the Radio Industrq

per Year

.#

IF you want your set to stand up for years, -YOU NEED STRENGTH!
IF you don't want to have to replace condensers, -YOU NEED STRENGTH!
IF you want "single- control" to stay "single-con trol",-YOU NEED STRENGTH!

-if you are turning out GOOD sets -YOU MUST HAVE

STRENGTH!
And in CARDWELL CONDENSERS you have STRENGTH. Specified by Army and Navy
and
Engineers -used by R. C. A., Westinghouse, General Electric -their STRENGTH
UNIFORMITY are unequalled.
From the tiny "Balancet" to the huge Broadcasting Station condensers, there is nothing comparable to the CARDWELL CONDENSER.
In short
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From Copper Rod to
Magnet Wire and Coils
The Dudlo production cycle is complete, controlling all materials and
processes from rod to coil.
Beginning with the bare copper rod, the drawing, annealing, insulating
and winding is completed in the Dudlo factories, under scientific, progressive inspection. This system of inspection prevents hidden flaws
and insures uniform high quality.

The bare wire is drawn and then insulated with enamel, cotton, silk, or
any combination of the three, to standard specifications or to meet
special requirements for the Coil Winding Department.
Specializing solely in the production of Magnet Wire and Coils-with a
wide variety of experience with wire and coil problems -with every
resource of specially designed machinery and skilled engineers, Dudlo
gains greater efficiency, greater flexibility and thus renders greater service
to the electrical trade.
So urgent is the demand for Dudlo products
is kept busy day and night.

that the plant, though recently enlarged,

No coil is any better than the wire in it and no electrical apparatus is any better than
its coil. The real competition is always quality. Manufacturers of electrical apparatus
stand or fall upon the sustained and uninterrupted service their products give.

It

is the part of wisdom, therefore, to use the best Magnet Wire and Coils.
electrical world increasingly acknowledges Dudlo's high and dependable quality.

u

DUDLO MANUFACTURING CORPORATION,
56 EARL STREET

NEWARK, N. J.

160

NORTH LA SALLE STREET
CHICAGO, ILL.

9153

The

FORT WAYNE, INDIANA

BINGHAM AVE.

ST. LOUIS, MO.

274 BRANNAN ST.
SAN FRANCISCO, CALIFORNIA
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EDITORIAL
N the Editorial appearing in the July. 1927 issue of

aired our euuvictions regarding
the present state of the radio industry, especially in connection with the existing double set of standards. It was
pointed out that no good could possibly come from an
arrangement so obviously an instrument for creating confusion and that RADIO ENGINEERING was firmly convinced
that the National Electrical Manufacturers Association and
the Radio Manufacturers Association should do everything
in their power to effect some scheme whereby a single set of
standards would serve both organizations.
RADIO ENGINEERING, we

During the R. M. A. Convention held in Chicago, it was
decided that, though the R. M. A. had a membership of ten
times that of the Radio Section of N. E. M. A., it would not
take any steps that would in any way be instrumental toward
bringing about additional confusion in standards. Furthermore, it was openly announced, pending a meeting of the
executives of both organizations, that the R. M. A. would
would simply continue any
not publish any new standards
necessary committee work. This showing of respect for an
older organization is to be commended and the directors
of the R. M. A. are to he congratulated for being true to
their word. Likewise, the Radio Section of N. E. M. A. is
to be commended on its stand as it is true that its set of
standards is so firmly entrenched by the group using them
that any unpremeditated move to abolish immediately or
revise a part or a whole would bring about more confusion.

-it

Remo ENGINEERING believes that the most logical way in
which to relieve the strain is through the formation of a joint
committee to work in common towards setting up a single
group of standards which will be more representative of the
entire industry than of any particular organization. These
Radio Industry Standards would consist of a code made up
by reviewing the old R. M. A. standards, the N. E. M. A.
standards, and any other acceptable proposals offered. Such
independent radio standards, free of trade associations, would
certainly have a good influence on the entire industry and
would abolish much, if not all, of the present confusion.
A vast majority in both the N. E. M. A. and R. M. A.
organizations have been interested in a single set of industry
standards. The Board of Directors of the R. M. A. have
signified their willingness to alter, or drop altogether, the
present R. M. A. standards if something definite in the way
of independent industry standards can be worked out. The
Board of Governors of the N. E. M. A. are probably as willing
to concede to beneficial alterations.
RADIO ENGINEERING advocates any move, in connection with
the formation of Radio Industry Standards, which will abolish
the present confusion. -M. L. MUHLEMAN, Editor.
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"Batteries
can't be beat
for
plate power"

Station 2TL

Port Jervis, N.
MR.

JOS. W.

Y.

GIBBONS

WHEN you put on the cans and hear
the buzzes, rattles and jazz of raw
or partly rectified AC; and when
in the midst of the racket you suddenly come on a smooth, pure DC
note, strong, steady, sharp, and
easily readable -that's the station you start to copy.
How about yourself, OM? Are you giving the other
fellow the sort of sigs you prefer to read? Eveready
Layerbilt "B" Batteries are putting on the air every
night the prettiest DC notes you can hear. And as for
DX -well, just read this, from Jos. W. Gibbons, 2TL,
Port Jervis, N. Y.: "Short waves travel far on low
power . . . 7PH of Everett, Washington, heard my
signals when using 90 volts of Eveready 'B' Battery
for plate power." 2TL adds: "Having followed up
radio since the old spark days, I find that Eveready

Batteries have stood the test of time
on both transmitter and receiver.
The old timers know that 'B' batteries
can't be beat for plate power for a
good report."
: \s far as we have been able to discover, the Eveready Layerbilt "B" Battery No. 486
is the longest- lasting, most economical "B" battery ever
built, for short wave transmitters and receivers, as well
as for BCL sets.

NATIONAL

CARBON

New York
Unit of Union

COMPANY,

INC.

San Francisco
Carbide and Carbon Corporation

-9

Tuesday night is Eveready Hour Night
P. M.,
Eastern Standard Time, through the ¡VEAF network

EVEREADY

Radio Batteries
-they last longer
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POWER!
Listen,

You, engineers, production men, technicians, professional set builders-whether you
are talking short -wave transmission or just good
broadcast reception, you are today talking in
terms of POWER. That's the keynote of radio
progress in all directions. No longer are we
content with mere microwatts or microamperes
in our circuits. And not every variable resistor
in sight will do the bigger job now called for
when it comes to handling honest -to-goodness
energy. As usual, however, your old friend
CLAROSTAT has kept in step with developments, and here is the answer.

THE POWER
CLAROSTAT
A husky variable resistor
for handling real power. In
several turns of knob, it
covers wide range.
Handles
up to 40 watts of energy.
Obtainable in three resistance
ranges
10
to
ohms for
line -voltage and p r i m a r y
group voltage control; 25-500
ohms for series- connected filament control with B- voltage
tap resistances in series; 200100,000 ohms for series -connected filament control, with
or without shunted fixed resistance. And there are countless other uses.
Price $3.50.

-0

Five years of persistent, concentrated and specialized
effort to develop a satisfactory device that would provide the convenience of the variable resistor and
the reliability of the fixed resistor, have gone into
the development of the Clarostat design. The
well-known Standard type has found wide application in radio B- eliminators, receiving sets,
and in the smaller radio transmitters. And
the same sound design, on a necessarily
larger scale, has made the Power Clarostat
possible! So much tor today. But when
larger variable resistors are required,
Clarostat will be the first to build them.

The fact that others have seen fit to
copy the Clarostat and to offer something "just as good as the Clarostat"
speaks for itself.

THE STANDARD
CLAROSTAT
Too well known to require
lengthy introduction. this device has more applications
than ever. It is the ideal
B- voltage tap control, providing the precise voltage for
each circuit and for any type
of tube. In several turns of
its knob, it offers a universal resistance range of from
practically 0 to 5,000,000
ohms, with a current -carrying
capacity of 20 watts. The
Clarostat is noiseless, non..
packing, foolproof and indestructible within its working
capacity. Price $2.25.

Write for our literature on the use
of the Power and Standard Clarostats. Ask your local radio dealer
to show you these improved variable resistors.

AMERICAN MECHANICAL LABORATORIES,
Specialists ill. Variable
281

-287 NORTH

I1XTH

ITREET

INC.

Resistors
BROOKLYN,

N. Y.

CLAROSTAT

Radio Bepiileerinp, October,

l'ape 965

1!1. ?7

molded parts with high dielectric
strength and permanent luster DUREZ

DUREZ

Di -nEz molded parts have a rapidly increasing range of applica-

in the radio, automotive
and electric appliance industries
wherever a combination of high
dielectric strength and excellent
appearance are essential. Durez
non -conductive,
is electrically
non -inflammable and is resistant
to heat. It has a permanent high
luster after molding, and neither
wear, age nor deteriorating agencies affect its attractiveness. The
surface will not crack or check.
Durez molds with perfect accuracy. It duplicates exactly the
smallest detail of intricate design.
tion

S

E N D

F O R

T H E

BO

of many industries. Use the facilities of the Durez laboratory
to determine its place in your
process. Counsel and investigation without obligation.
Molded samples of Durez and
complete data sent on request.
Specify use and color.

Complex parts can be made rapidly in a single operation, and
the high mechanical strength of
Durez makes thin section molding entirely practical.
Radio panels of Durez molded
with ornamental inscriptions and
embossments present a handsome
appearance. The strength of
Durez permits the extensive use
of holes, slots and metal inserts
in molding panels and sub -panels.
Dials, instrument cases and tube
bases are made quickly, durably
and beautifully of Durez.
Durez is speeding the production and improving the products
O

h

L E T

,

"

D O

I

N G

G ENER
*L PL-ASTI C S
INCORPORATED
NORTH TONAWANDA, NEW YORK
CHICAGO

I

T

NEW YORK

W I T H

SAN FRANCISCO

DUREZ"
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A. C. Tubes
ALTERNATING CURRENT

THE

new M -26 and N -27 tubes are tubes using raw
A.C. on the Filament or Heater and can be used in
any set specifying these types. The M -26 is used in the
radio and audio frequency stages and has a standard base.
The N -27, of the separate heater type
is used as a detector or amplifier and
has a five -prong base. These tubes will
give superior results and maximum use ful life in any set designed to use A.C.
tubes of this type.
RADIO
TUBES

Write for particulars.
C. E. Mfg. Co. Inc., Providence, R. 1., U. S. .4.

Largest Plant in the World Making
Radio Tubes Exclusively

urPoSe
Peces IpurPose

Power

p
Gas

RADIO
TUBES

ub eses

Tubes

Tane Ree
Rectifier s
Ree

Filled

A. C.
Tubeg

n1ake
COod

Receiver
Better

s

Page 967

Radio Engineering, October, 1927

The Modern Exponential Horn Type
Loud Speaker

TIIE

Covering the design requirements of horns and speaker units and the
importance of perfect mechanical and electrical matching
By Paul G. Andres*
the best horn for uniform loading
The Air Column
of
loudspeaker
horn type
low to the very high fre-

has been a simple and efficient
reproducer from the early days
of train announcing and phonograph reproducing standpoint up to
the present time. Some of the early
experiments which Comer and others
made with respect to electrical transmission of phonograph music over
wires and then reproducing this music
for domestic use used relatively short
horns of a shape approximating an exponential contour. It was found in
those days that such a shaped horn
gave considerably better results than
the straight conical one, but in either
case the lower frequencies which, as
is well known, carry the most energy
in speech, were lost.
The actuating unit was one which
used a small diaphragm, a very stiff
resonating system and incorporated
other factors which gave great sensitivity and response to the higher frequencies, but which in turn also lacked
the lower frequencies.
Some of the early forms of radio
reproducers were of this general type
although the large one in Fig. 1, is an
exponential horn 72 inches long designed in 1922. The majority of these
horns, however, were relatively short.
The advent of the orthophonie horn,
developed by the Bell Laboratories for
phonograph use, showed conclusively
that it was possible to obtain excellent
results from the reproducing standpoint by means of a long horn when
used in conjunction with a properly
designed actuating unit. Although
large horns had been made in laboratories for experimental purposes many
years ago, simultaneous development
of the unit and horn were necessary
before the long horn type of loudspeaker reached the commercial importance it now occupies in the radio
industry. Many forms of this type of
loudspeaker have been developed but
this article will concern itself chiefly
with a long horn speaker of unique design and which gives excellent results
as a reproducer.
Chief Engineer, Temple Inc.

Four points in connection with the
construction of the air column come
to mind as important in determining
the characteristics of such a device.
(a) The mathematical design of the
rate of expansion of an air column
(b) The
and limiting dimensions.
mechanical construction with respect
to reducing the size of the horn. (c)
The nature of the walls of the air

Fig. 3. A giant exponential horn,
made in one piece, with an air
column ten feet long.

column.

(d) The mass inertia of the

speaker.

(a)

Mathematical Design

The mathematics of the horn as a
sound radiator received much attention many years ago. The late Lord
Raleigh, and more recently, Prof.
Webster, have laid the mathematical
foundation which within recent years
has been elaborated to include the
many special forms of contour a horn
may take. All of these calculations
In general make a number of assumptions. One of these assumptions is
that the air column is bounded by a
straightaway horn. The theory shows
that an exponential horn is decidedly
better than a conical horn of the
same length and terminal dimensions,
and that further, it appears that it is

from the very
quencies. As mentioned above, exponential horns are not new, although they are constantly "invented"
as radio reproducers and heralded
with much eclat.
It is interesting to note that long
horns offer uniform loading to a small
vibrating surface such as a diaphram,
and that further, no undue or pronounced resonances occur when the
length of such a horn is sufficiently
long enough so as to bring the natural
period of the air column below audible
frequencies. It is well known that a
conical horn has no definite frequency cut -off point while the theoretical exponential horn has such a
cut -off ]mint determined by the length
of the horn, final bell area and the
rate of taper.
In practice however, it is found that
such a horn does respond to the very
low frequencies. If a horn is designed which has a medium length,
that is in the neighborhood of 48
inches or more, the cut -off point is
relatively low in the frequency spectrum ; but because of the fact that in
ninny cases the harmonics in ordinary
musical instruments are practically as
strong as the fundamental, the human
ear finds much difficulty in discriminating between the true fundamentals
and the harmonics. This gives an
overall effect of apparently reproducing lower tones than actually exist, although in a comparison of such a medium length horn and a very long
horn. the presence of the fundamental
is easily detected.
Numerous designs have been worked
out in order to condense such a long
horn into very small space, resulting
in the well known reflex and coiled up
types. It is apparent that compensation must be made whenever the horn
deviates from the straightaway course,
inasmuch as reflections occur at the
point of curvature and certain frequencies are greatly modified, depending on the length along the air column
where such curvatures occur. These
points are receiving much attention in
laboratories at the present time, not
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its inside smoothness can easily be
obtained by impressing such a high
frequency on the unit and then noting
whether or not the horn acts as a
resonator or whether the sound energy
is reduced over that obtainable in the
unit when it is applied to the horn in
quest ion.

(d) Mass Inertia of Loud
Speaker
'Flte primary

object of the loud the surrounding air
into vibration. It mast set up it certain radiation pressure. It requires
no great stretch of imagination to see
that if the sound radiating device is
extremely light, that it will vibrate
itself instead of vibrating the air.
With this in mind experiments have
been shade to determine the necessary
mass a loudspeaker unst have for a
given size, in order that it may transfer the maximum of available energy
to the surrounding :fir.
Experiments prove cuuclnsively that
it is necessary to incorporate a
definite amount of weight in a speaker
and this was accomplished by making the walls of the speaker heavy
and incorporating a definite weight in
the horn. The required weight reaches
an optimum point for every design
and type of loudspeaker. beyond
which no appreciable gain is found.
The 10 foot horn shown in Fig. 3
has an approximate weight of 1S5 lbs.
The smaller models weigh pt'portonately less.
There is an added advantage in
such a design, incorporating weight
in so far that it prevents vibration of
the speaker with a resulting lesser
tendency to cause microphonic feedback or howling, often caused by
vibration in the loudspeaker being
transferred back to the detector tube
in the radio set.
si lea ken is to set

Fig.

1. Some

early types of horn speakers.

The largest one is an exponential
horn 72 inches long, designed in 1922.

only from the strictly theoretical but
also from the experimental standpoint.

(b)

Mechanical Construction

Although the general theory shows
that no side air pressure should be experienced in a \volt designed horn. it
Is found in practice that unless the
horn walls are extremely rigid the
walls will he set into vibration. The
effect of this vibration causes a number of hauges in the o11:Iracteristic.
The solliug tap of vibration in the
walls means that energy k being absorbed which should go into sound
pressure, but because of the fact that
these walls vibrate, this energy is expended in the form of heat. Then too,
if such a wall vibrates at it certain
frequency it will have an effect con the
following tones in so far that this vibrating surface will then act as a
source of energy and greatly modify
the response at the succeeding_ frequencies, resulting in distortion.
As shown in Fig. 2. long air colnmus
have been designed in which the entire air chamber is bounded by curved
surfaces which have a maximum
amount of rigidity and because of the
fact that they are entirely enclosed in
a metallic shell, vibration of the horn
surface is eliminated. By mea us wt'
a device, to be described in a sahsequent article, it is possible to determine the effect of the equivalent horn
opening or bell, which presents a uniform wave front resulting in a fairly
uniform distributed sound field. The
horn walls are shade of a special
ceramic material which is extremely
dense and in itself acts as a very poor
nbsorber of sound.
This produces
very high efficiency wit in regard to the
device as a sound radiaor. This type
of construction iucioleutally permits of
a maximum length of horn to be
placed in a minimum space and when
properly
designed
mathematically
gives practically the same results as a
straightit vay horn.

(c)

Nature of the Walls of the
Air Column

In order that the horn may act as
a suitable sound radiator it is imperative that the walls of the structure be

extremely smooth ;nul continuous.
An ordinary automobile muffler is
made with the chamber consisting of
large sections followed by small sections: in ether words. it accts as u
sound absorber.
In the case of a
horn, the air column must be True to
the design as laid ont by the designer:
that is, no oh st
or deviations
front the perfectly smooth contour can
be allowed if the frequency range is
to be reproduced accurately. It is
highly desirable in the case of to see-

The Unit

Fig. 4. Application of the unit to
the air column.
Note that the
back of the speaker unit Is open
so that high frequencies are directly transmitted to the air.

that no imperfections
occur resulting from the joints of the
pieces since that again acts as a deterrent to faithful response.
As shown in frig. 2 this particular
!writ design is so emu:n.arhvl that the
inside walls are perfectly smooth. mud
litre the structure is in cone piece. it
Iiomal long horn

is continuous from the threat to the
bell. The result of t his roust ruction
shows itself particularly in its ability
to respond to the high frequencies.
t IitIt
is fl'el l Ito'Ito ies in the neighborhood of 41100 and :iot)(I cycles. . \Il the
energy supplied by the nail is transmitted in its proper intensity through

the horn.
An index of the performance of a
long air column horn with respect to

'l'he floating type armature unit,
originally invented by Frank L. Capps
in 1800, has received much attention,
particularly within recent years.
In this type of unit a small arma-

ture, surrounded by a coil through
which the audio frequency current
flows, is caused to move between the
pole pieces attached to a pernh:uhent
magnet. In its ideal condition the
armature is intended to float between
these pole pieces. being held in position generally by the rigidity of the
diaphragm to which it is attached by
means of a connecting pin.
This particular type of unit lends
itself admirably well as to reproducing
unit. There are man tact ors. however, which require careful study and
design in order to make this unit perform satisfactorily throughout the
frequency range. All the moving
parts, that is, the diaphragm, connecting pin and the armature constitute a resonant system. It is apparent that this system will respond
°

l'.

C.

Patent 44139.
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easily to a number of definite frequencies. In early models, these resonant frequencies were placed up
very high in the frequency range so
as to coincide with the natural resonances of the horn to which it was
coupled, resulting in great volume and
efficiency, but such a speaker did not
cover the musical frequency range
adequately.
If the permanent magnet is made
sufficiently strong the field on the
armature, when it is moved from its
central position, has a tendency to introduce flexibility into the system.
And then, if a suitable diaphragm is
used, the natural period of the entire
system can be brought to a lower part
of the frequency range. When a unit
is connected to an oscillator, which
has a uniform output at all audible
frequencies it is found that the armature vibrates and moves through considerable excursions at these resonant
frequencies. In some cases it moves
so far as to hit the pole pieces. causing a rattle at those particular tones.
On the other hand, at the very high
frequencies. the movement is very
small. This means that in a design
of such a unit, the air gap must be
sufficiently large so as to allow the
armature to move without bitting the
pole pieces at the low frequencies, anti
at the stone time it trust be small
enough to insure good efficiency when
responding to the higher tones.
By the proper correlation of the air
column and the unit. it is possible to
so design the combination that the
horn resonances of a medium length
horn fall on either side of the unit
resonance. resulting in a sufficient
load on the unit, which prevents excessive movement of the armature and
corresponding elimination of the rattle.
One of the general defects of the
floating type unit is the fact that because of the indirect action on the
diaphragm, the very high frequencies.
that is. those between 4(100 and :4100
cycles. are oftentimes not reproduced
at all. The effect of the horn as outlined above, also lias a tendency, unless properly constructed. to prevent
transmission of these higher frequencies. The net overall result is that
these higher frequencies. which are so
essential to definition in music and
clarity- in speech. are found wanting.
Careful design in the space between
the diaphragm and the horn opening.
as %tell as attention to the mounting
of the armature and diaphragm. contribute much toward bringing out
these frequencies.
It has been found by experiment
that when the back of such a unit is
covered. that the high frequencies :ire
damped out very materially. A special
design has been developed where the
unit has a cap placed over the
mechanism, which is open at the back.
allowing the very high frequencies to
be transmitted directly into the bell of
the horn from the back of the diaphragm. This is clearly shown in the
illustration of Fig. 4. The size of this
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opening determines the necessary
modifying effect of the frequencies in
question.

Electrical Characteristics
There are many other faetlirs which
cualribtao to the satisfactory perfornutuce of such a unit. aside from
the imsItanicnl details. one of IheSe
is the elovirie :tl violinmt of the unit
which eol1tocis to the output Iube of

the radio set of which the loudspeaker
is used. Bee:ruse of the fact that space
is at a premium. it has been found expedient to wind sue]) coils with a very
small wire. which is able to carry the
current front the conventional radio
tube, but in doing so there is always
a tendency to saturate the armature
by means of the direct current of the
plate circuit.

Fig. 5. One of the drum shaped
speakers completely mounted.

The output transformer and filter
circuits. which h:ne been devised by a
number of manufacturers obviate this
difficulty :11111 tend tu predtce better
tone quality because of the elimination
of the diaphragm to merge with the
speaker winding. The lifter combination appears lu he preferable front the
standpoint of hein.. able to pass the
1'repeney band. ..perhaps better than
the "titian transformer arrale4ettott,
although the latter cntirul. selcn;tes
the ,pea k,r fruits the dq rci connection
with the high voltage "II- supply in
crase I,,,e\1r

tithes :ur

11,111.

obtained when the air eolunm and the
unit are correlated and so designed
that the elm raeteristii n of one supplement the characteristics of the
other. Fig. 4 shows the open structure of the air column and unit of one
of the designs. 'l'he bell of the horn,
as can be seen. opens up slightly different 174.111 the 1.o11wenlio1a11y designed go, se neck horn. but lias been
eemipetsated to give a relatively flat
tc :n1 front. The unit has been placed
slightly- to one side of the center of
the opening so as to alloy the high
frequencies reproduced) from the back
of the diaphragm to merge with the
sou lid energy coniing from the bell of
the horn.
With this particular design. it is a
relatively simple matter to put the
loudspeaker on an oscillator and determine the response at the various frequencies and then making such
minor changes :is tiny- be necessary in order to produce as close to a
uniform output at all frequencies as
possible. Changes cant be made in the
air column or in the unit to aid in
this respect.
to the case of the lower frequencies,
the air colitnui resonances bring up
the efticicucy to a very great extent,
while on the higher frequencies the
the back of the diaresponse fr
phragm and that conning from the
horn bring up the response at that
ioint to the proper intensity. The
net overall result is that such a comIuination actually reprocluces sounds
from the very low frequencies up to
5000 cycles; that is it practically
covets the frtspuency range of the
music transmitted toy the majority of
broadcasting stations. While it is true
that the low and high frequencies are
somewhat reduced in intensity, the
reproduction is very satisfactory
when compared against other types of
loudspeakers.
Fig. 5 shows one of the completed
speakers. There are two sizes. The
smaller (tf these has an air column
length of 54 inches, while the larger
one has an effective length of 75
inches.

The Completed Speaker
a

From the above. it is apparent that
satisfactory reproducer can only be

Fig. 2. Three types of coiled up exponential horns suitable for cabinet
or external speaker application. These are made in one piece. The
speaker units are attached to the small openings, as shown in Fig. 4.
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Aeroplane Radio Equipment
The design and installation of radio equipment for long distance
aeroplane flights
By Bert E. Smith*
New York Stute, and will not be really
of readable strength until the receiver is located in the vicinity of
Chicago. In the Rocky Mountain territory, or on the Pacific Coast, it will
be very strong, and will still be audible half way round the world.
The comparatively flimsy construction of airplanes is such that if they
are forced, for any reason, to descend
on the surface of the ocean it is unsafe to consider with any degree of
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Here Is the complete layout of necessary material for a working installation.
A, self -adjusting generator head; B, 900 -cycle generator; C, falrlead; D, antenna
fish; E, flame -proof key; F, antenna reel; G, UX -210 tubes; H. transmitter; I,
receiver; J, "B" batteries; K, suspension cord; L, control box.

S1N('E the recent Trans- Atlantic
and Trans -Pacific flights have

awakened a great deal of public
interest in all things pertaining
to aviation. radio has come in for its
share, and a little exposition of some
of the requirements for radio equipment on such flights may be of equal
interest to the radio fraternity.
Where every ounce and fraction of
an ounce is considered, it is, of course,
practically impossible to use standard
radio equipment, as all possible weight
is required for the absolute essentials,
such as gasoline and oil; so extreme
lightness in the radio is of great importance. At the same time. unusual
mechanical strength is necessary, in
order that the steady and long continued vibration caused by the engine
of the plane will not destroy either the
set itself or any connections. Everything must be water -proofed with unusual thoroughness, for even in most
cabin planes they are not absolutely
weather tight, and the set must be so
made that a more or less continuous
contact with salt spray will not cause
it to lose effectiveness. Space is at a
premium, requiring the largest possible amount of power in the transmitter and sensitivity in the receiver
in the very smallest amount of space.
Last, but not least, the installation
must be extremely simple to operate
and thoroughly fool -proof in whatever
adjustments are required, as most
aviators are not skilled operators; and
as the success of their flight and even
their lives frequently depend upon the
proper functioning of the radio equipment, every possible aid must be given
them in making its operation of unusual simplicity.

Most Desirable Wavelength Bands
The first consideration in the design
is the determination of the wavelength
Allen D. Cardwell Mfg.

Corp.

bands on which the equipment is to
function, as many details in the installation would be changed with any
variation in this factor. The greatest
number of miles of communication
per pound of installation are undoubtedly secured with short wave installations, but at least one tremendous drawback promptly presents itself
-skip distance. This phenomena is
familiar to all amateurs who have had
the experience of having their signals
heard with good audibility several
thousand miles away, while anyone
listening for them in the next county
may remain totally unaware that they

transmitter with crystal
frequency control. This Is the set
Commander Byrd took over the
North Pole.
A 50 -watt

were operating. For example, a signal transmitted on 20 meters from a
point in the State of Connecticut will
be absolutely inaudible just west of
the Hudson River. It can be heard
weakly in the extreme western part of

assurance that they will remain afloat
for more than an hour or two, and
considering the average speed of
steamers as about 15 miles per hour,
we can readily see that their greatest
hope of succor must come from
steamers not more than a hundred, or
if they are unusually fast, 200 to 300
miles away. Using 20 meters and
radiating our signal from an airplane
a mile or so up we should probably be
inaudible where we were in need of
most help. and putting a real loud
S. O. S. signal into the home of an
amateur 2000 miles away would not
be of any great aid. Furthermore,
very few ships are equipped to receive
short wave signals, and therefore our
chances of getting timely assistance
would be even smaller, if short waves
are to be relied upon.
If, on the other hand, we utilize 600
meters we cannot be heard several
thousand miles away, but there is no
skip distance, and our strong signals
will be heard just where they will do
the most good-within a radius of 300
miles. Furthermore, it is reasonable
to assume that there will almost always be a ship within 300 miles and
that Its radio operator will be listening on the 600 meter band, so that the
use of this wavelength makes it almost certain that a distress signal, if
it becomes necessary to send one out,
will be responded to without delay.
If the only concern were keeping in
communication with shore stations in
order to send back news of how the
flight was progressing, weather reports. and similar messages, there
would be much more advantage in the
use of higher frequencies, but as the
equipment is carried to a great extent
as a safety factor, the commercial
wave band becomes by far the best
for us to use.

Transmitter Circuit
Having determined the wavelength,
the next problem is the selection of a
circuit for the transmitter itself. It
must be absolutely stable, and no other
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adjustments should be necessary to set
it in operation than the turning of the
control switch to the "transmit" position. Thereafter it should be possible
to shift wavelengths without any loss
of efficiency by changing no more than

.

one switch or dial. The maximum
amount of signal power must be secured from the minimum amount of
input power, and there must be absolute freedom from any possibility of
breakdown or spark discharge from
any of the parts, always taking
care to keep the weight to a minimum
and retain sufficient strength to assure
that the vibration will not loosen the
mechaniçal assembly or break any of
the electrical co numet ions.

Design of Receiver
In the design of the receiver the
problems are very similar. It must be
simple of operation. having the minimum number of tuning controls. It
must be sensitive so that the Pilot can
receive messages from shore stations
during the whole time of the flight.
It must be completely shielded, both
electrically and mechanically, in order
that neither the vibration of the plane
or the ignition system will interfere
sufficiently to prevent the reception of
signals. and above all it must be extremely economical of encrent consumption as batteries add weight with
an awesome rapidity.
Much research along these lines has
been undertaken by the various military designers, and by commercial interests working independently and
their results may be divided into two
major classes -the transmitter -receiver, in which the two functions are
combined in a single set of tubes, and
independent units where each piece
of apparatus functions with one purpose only.

In the trans-ceiver line there are a
few drawbacks which have to a great
extent prevented adoption where ulher
than skilled operators are to work it.
It is not as economical of power as
the two unit system because in order
to have sufficient power for the transmitter it is necessary to use tubes
much larger than are required for receiving, and as the receiver is usually
required to eover a fairly wide band
the danger is great of transmitting
on a wavelength where no one will be

b
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weighing about
Front and rear views of a 30 -watt aeroplane transmitter
Two
14 pounds and with a transmitting range of from 100 to 1,000 miles.
210 tubes are used.

listening. The circuits also bee(ne
rather complicated if the greatest

efficiency is secured. and. therefore,
this method is not very popular. \ \'hen
operated as a receiver it is, of course,
dependent upon batteries as pure D.C.
current is required, and to secure this
from the sane generator that is used

to supply the power for transmitting
would require a rather complicated,
and of a certainty, a very heavy filter
system. For this reason most of these
sets are entirely battery operated, and
the weight of the batteries is almost
prohibitive.
A circuit has been developed for
transmission alone which is extremely

reliable, putting out a good strong
signal with a minimum of power input
and weight, and which can be adjusted
as to wavelength, with only one dial,
over a fairly wide band without any
loss of efficiency at any point. It requires a minimum number of parts
with consequent comparatively small
weight, and furthermore can be entirely assembled in one unit without any
external accessories other than the
generator, key, and antenna. For a 30
watt outfit the transmitter need weigh
less than 20 pounds and for a hundred watt outfit only a few pounds
-more.

The Generator
The generator used ì ,r these installations is usually c,ij ible of develop-

ing about 200 watts and is mounted
in the slipstream of the propeller on
the outside of the fuselage, or on one
of the wing struts, depending on the
construction of the plane. It cus-

tomarily furnishes alternating current
varying from five hundred to a thousand cycles at a potential of 120 volts,
which is led direct to the transmitter
which contains two transformers, one
stepping the generator current down
to the proper voltage for the filaments
of the tubes and the other raising it
to the proper plate voltage.
The generator is equipped with a
compensating head which is so built
that a change in the load caused by
pressing the key, which would normally slow down the generator, results
in a change in the pitch of the driving propeller which automatically
keeps the speed of the generator, and
consequently its output, at the same
figure regardless of variations in the
load.
In addition to the standard 600
meter working wave the transmitters
are usually arranged also to work on
800 meters, so that ships equipped
with radio compasses can take bearings on the direction of the plane, and
thus determine its approximate position. In order to assure the operator
that he is on the proper wavelength
we mount two small wave meters,
each with a flashlight bulb indicator,
on the panel, and when changing
operator simply
wavelengths the
moves his dial until the bulb labeled
"600" or "800" reaches its brightest
illumination, at which point he knows
he is transmitting exactly on the frequency desired.

Layout of Apparatus

a simple aeroplane receiver weighing less than
Note the lack of complicated controls.

Interior and exterior views of
3

pounds.

After carefully laying out the arrangement of parts in the transmitter
unit the panel is planned to have all
parts. to which nothing is attached,
drilled away. A very light frame of
alaminum channel is bolted to the
panel and a shelf attached, on top
of which sockets and transformers are
mounted, and beneath which the in-
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ductance is suspended. The bases are
removed from the sockets, and once
again absolutely all unnecessary material is drilled way, leavio_ only a
t

Radio Engineering, October, 1927
Where more sensitivity is required
or direction finding ability is wanted
a four tube circuit is utilized, following very nearly the constants of the

TRANSMITTER

ANTENNA
A'

AUTOMATIC
KEY.

FISH
A pictorial diagram of

a

complete aeroplane installation employing the apparatus

illustrated

skeleton of supporting material. No
cases are put on the transformers. but
they are carefully impregnated to
make them water- proof. Wire. with a
heavy covering of live rubber, is utilized to make the connections and all
joints after being carefully soldered
are covered with live rubber tape. All
the screws with which the tnehanical
assembly is made are locknutted and
soldered down. Such adjustments as
will have to be made in the test flight
are supplied with spring clips, and
after the final adjustment are also tied
fast and soldered. Care is taken that
all leads are supported at least every
three inches along their length to prevent vibration working them loose.
The mechanical construction of the
receiver is somewhat similar and
rheostats and condenser shafts are
set up especially tight to assure that
they will remain in position in spite
of an intensive shaking. As it is our
intention to totally shield this. the
panel is made of aluminum and the
framework is joined to it. The socket
panel is suspended on rubber. The
audio transformers and other permanent parts are removed from their
cases to eliminate all possible weight.
Even the end plates on the condensers are changed from brass to aluminum in order to save the few ounces
thus obtainable.
The "B" batteries are mounted in
the bottom of the receiver and the
whole thing is then tied up tightly in
a very light aluminum cabinet.
For ccimparatively short distance
operation, or when an unskilled
operator is at hand, a three tube set
is usually utilized, because of its simplicity. Such a one as shown in the
photograph which has no controls
other than one for wavelength and
one for an oscillation control plus a
filament rheostat. This receiver uses
an ordinary single circuit regenerative
hook -up, and weighs about two pounds
and a half.
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well known Roberts receiver. Provision is made for the use of a loop
mounted in the fuselage of the plane

or alternate operation from the
antenna as usual. The receiver. including the "B" batteries, weighs,
when completed. about thirteen and
three quarter pounds.

Enclosed Key
the usual type is used except that provision is made to enclose
the contacts so that they will be absolutely flame-proof and no possibility
will exist of igniting gasoline fumes
at this point. If the installation is
made on an open plane where the
operator will probably be wearing
heavy mittens. a large cup shaped
button about three inches in diameter
is substituted for the ordinary button.
The same circumstances control the
selection of headphones. If a cabin
plane is used ordinary headphones
with rubber clips are provided, but if
the cockpit is open the receivers are
sewed inside of the helmet.
It is, of course, frequently impractical for the operator to be on watch
at the radio all the time, and a great
deal of the safety factor gained by
carrying radio equipment would be
lost if the transmitter were not in
operation the majority of the time. A
small automatic device has been developed which, when attached in the
proper way, will repeat the call letters
of the plane continuously at either
part or full power. This is driven by
air pressure generated through a small
tutee projecting front the side of the
fuselage. When a plane is equipped
with one of these automatic keys, no
attention need be paid to the radio
equipment and still with the assurance that their signals are being heard
regularly, and any unexplaining cessation will immediately send several vessels scurrying for the point where they
were last heard, can be felt by the
flyers.
A key of

The Control Switch
The control switch is. in its wiring,
perhaps the most complicated piece of
apparatus in the whole installation.
Sufficient contacts are provided, once
again in flame -proof enclosures, to
make and break all the circuits necessary for changing from "off" through
"receive" and "automatic" to "transmit," at each stair _rounding all unnecessary circuits to prevent any possibility of their becoming charged
through inductive or capacitative pick
up. A four -throw, twelve pole switch
is usually built as a base, and such
alterations as are necessary can be
made from this.
An adjustable fair -lead can be made
from two brass bellmouths and a
length of radiator hose. This is lashed
in a position projecting through the
under side of the fuselage, and the
lead -in wire is soldered to both the
inner and outer bellmouths, through
which it secures contact with the
antenna wire at least at one place all
the tinge. dust above the inner bell mouth is mounted the antenna reel.
Great care must be utilized in the
selection of antenna wire as it must
combine the virtues of extreme lightness and low wind resistance with
unusual flexibility and strength. The
fish ( weights) which are attached to
the free end of the antenna to hold it
down are also carefully streamlined
to reduce the impedance which they
offer to the free passage of air. The
Antenna reel should contain at least
three times as much wire as will be
required at one time.
If for any reason the plane is forced
close to the surface of the water or
some other obstruction which may
catch the antenna and break it off
without the operator having a chance
to reel it in. there will be no further
possibility of communication. but if
the reel contains enough wire a spare
fish may be attached to the broken
end. another length let out, and communication recommenced. During one
of the Trams- Pacific flights the aviators
were forced to descend very close to
the surface of the water. and before
doing so they sent out a distress message stating their position and saying
that it would be the last call. Providentially they were aide to re- ascend,
but they had to approach so close to
the water that their antenna was
caught and broken off. Jess than an
hour latter a ship was at the point
from which the message was sent and,
of course. found nothing. If additional antenna wire and spare fish
had been provided they could have
advised passing vessels of their ability
to stay in the air and could have
summoned need again should they
have required it later in the flight.

Position of Apparatus
The position in which the apparatus
is mounted usually varies with every
installation and ship. In huge planes
like those used by Byrd everything
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can be mounted together, either in the
chart room or the navigator's cony
il:trilli nt, while in some of the smaller
ones the apparatus may be scattered
all over the ship. The control box,
key and receiver Illusi, iif course, be
convenient to the operator. The
antenna reel must be in a readily accessible position, but it does not have
to be varied regularly, so it can be
put at some distance. The transmit-

Instead of the regular equipment,
many aviators wish the safety afforded
by a

continuous radio signal emanat-

ter requires almost no adjustment,

ing from their plane without wanting the trouble of operating it, or caring about receiving messages. In such
cases the generator, automatic key,
and transmitter unit alone are installed with a single switch to set
then[ iu I peratiun and they function
continuously throughout the flight
wit how any attention whatever.

and if necessary can be stowed in the
tail or one of the wing spaces.
Both transmitter and receiver must
be protected thoroughly from vibration. and this is usually accomplished
by suspending them front the framework of the fuselage by rubber cords
Pulled tight and lashed down. The
wiring with which the apparatus is
connected is heavily insulated with
live rubber, and is i:tre full y lashed to
struts at frequent intervals to reduce
the possibility of being. shaken loose
or broken accidentally.
At least one complete set of spare
tubes should be provided for both
transmitter and receiver, and brief but
very complete instructions for operation should be in a prominent place
to enable the pilot to send out a distress signal if anything should prevent the navigat ut from operating'.

Supplementary to, or sometimes in
place of the full equipment described
above, is a tiny emergency transmitter
which operates independent of any
outside agencies and which can be
taken along in the event of a forced
landing on the water in the collapsible
life boat. This is an entirely self contained spark transmitter with an
output of about 50 watts. It is completely water- proofed and will operate
with only an upper inch or so of the
antenna insulator projecting from the
surface of the water. A collapsible
kite is provided with a lifting power
of perhaps twelve pounds and a metal
fish line is used for the kite string and
antenna. The power is secured from
a group of dry cells the size of flashlight batteries. The ground connec-

Emergency Transmitter

:173

Lion is, of course, a piece of wire
thrown over the side of the boat. Such
an outfit as this can be built to weigh,
including antenna wire, kite, and all
pants, less than eighteen pounds.
Successful operation; even when all
passible precautions are taken, often
presents nearly insuperable difficulties. Most aviators are not particularly good operators, and the combination of heavy Q R M with the static
generated by the ignition system, is
enough to daunt the liest of 'bps ".
Ears are deafened almost to the point
of numbness by many hours of drumming by the huge engines and it seems
more or less a miracle that a person
who has spent a score of hours In the
air can hear anything at all.
Transmission is a horse of another
color. The high, clear tone of the
eighteen hundred cycle note will penetrate a tremendous amount of interference, and the probability is that
every operator who hears it will drop
everything else and spend most of his
time keeping tuned to the plane's
wave. No particular skill is required
to hammer out easily readable messages and the automatic key is definite assurance that some -one will be
tuned to his wave when he goes on the

:tir.

Short Wave Transmitter Shows Characteristics of Light Propagation
Fite Meter, One Kilowatt Transmitter Is Elevated to Obtain Direct "Line of Vision."
IN their pursuit of knowledge of the

\gays and habits of short waves,
radio engineers of the General
Electric Company have developed
a 5 meter transmitter. Only preliminary investigation of the activity of
this wavelength has been made, but

already unusual phenomena have been
observed and propagation tests will be
conducted on a more elaborate scale.
The 5 meter wave has demonstrated
some of the characteristics of light
propagation. The signal follows a
straight and unobstructed line. A
receiver on a distant hill will pick up
a strong signal but the same receiver,
placed on the other side of the hill so
that it is not within the "line of
vision" from the transmitter, will get
a barely audible signal. The hill seems
to cast a "shadow" through which the
signal penetrates with difficulty.
Natural static was absent in the tests
made, but man -made static, such as
that from the ignition systems of automobiles, was very noticeable. Thus
far the five meter signal transmitter
has been tested only thirty miles away.
Engineers are now planning a test
with receivers located on Lebanon
Mountain, near Pittsfield, Mass., and
about forty miles from Schenectady.
The next test will be made between

Schenectady and New York. In this
case the transmitter will be elevated
about 3110 feet and the receiver will
be placed on top of the Woolworth
Building in New York. A careful survey indicates that there is a clear
"line of vision" between the proposed
transmitter location and the Woolworth Building.
When dealing with short waves extremely high frequencies are involved.
A five meter wave represents approximately 60,000,000 cycles per second.
A four meter wave has a frequency of
75,000,000 cycles. In the space between four and five meters, 15,000
cycles, every radio station now in use,
amateur, naval, broadcasting and commercial, might be operated without interference from overlapping signals.

Elevated Transmitter
Due to the peculiar nature of the
five meter wave propagation the one
kilowatt transmitter is constructed so
that it can be elevated and swung
from one of the 300 foot masts at the
transmitter laboratory at South Schenectady. Two new -type, four -element
air cooled tubes are used in the special
oscillator circuit. The antenna which
is about eight feet long, consists of a
half wave radiator voltage fed, con-

nected directly to the oscillator. A
meter in the middle of the antenna is
used for measuring the antenna current and this is read by means of u
surveyor's transit on the ground.
Tuning of the transmitter at a distnce of 300 feet is made possible by
it special rope drive connected with a
vernier control. Wires for supplying
power and control are run to the transmitter from the ground.
The portable five meter receiver used
in making observations of the special
transmissions, is in all respects a
miniature "ham" receiver, consisting of
regenerative detector and one audio
amplifier. The grid tuning coil consists of five turns of wire a half inch in
diameter. The tickler coil is a quarter
inch long and a quarter inch in diameter inside of the grid coil. Very
small condensers located close together
are used for tuning and regeneration
control. Special low capacity tubes
are used. Generally it is unnecessary
to use any antenna, the phone cords
picking up sufficient energy. An
antenna may, however, be used.
Investigation of the propagation of
five meter signals have only begun but
it is possible that the engineer will in
time find some application for the
short wave.
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Report of the Fourth Annual Radio
World's Fair
THE Fourth Annual Radio
World's Fair, held in Madison
Square Garden, New York,
during the week of September
19th to 24th, was probably the greatest radio exhibition ever witnessed. Be
ing the ofcial show of the Radio Manufacturers Association, it held considerably more weight and was far more
successful than it could have been
otherwise.
Though in one sense, identical to the
First RMA Convention and Trade
Show held in Chicago during the
month of June, it should be recorded
that there was a larger exhibition of
complete radio receivers and accessories as practically every radio manufacturer in the United States had his
production program in full sway in
time for the World's Fair while, on
the other hand, many organizations
were unable to exhibit their products
as early as June.
According to reports, the attendance
far exceeded that of last year. Undoubtedly this was partially due to the
interest evidenced by the public in the
new socket power receivers and socket
power equipment which marks the major development of the year.

Progress in Design
We are past the point of expecting revolutionary ideas or developments with the coming of each radio
season. In the earlier stages of the
progress of radio there were so many
unexplored fields that it was not nt all
out of the ordinary to expect new and

itself, wiring and insulation is in accordance with the Underwriters' regulations and provides the maximum
safety to the user.

Socket Power Operated Receivers
Battery operated receivers have not

been forgotten in the mad rush for
electrified equipment, yet practically
every manufacturer of complete sets
is offering this year receivers of both
types. The electrified sets employ any
number of different systems of complete battery elimination. Some of the
receivers achieve this through the use
of A -C tubes, lighted from filament
transformers, while others employ the

standard type storage battery tubes
which are operated from "A" eliminators using a large rectifier tube, in
which case the tubes in the receiver
have their filaments connected in
series, or obtain their filament current from an eliminator composed of
a dry rectifier used in conjunction with
a filter, or a similar means of rectification feeding a storage battery of
low capacity or an electrolytic condenser.
Since engineers have been working
on the problem of "A" elimination for
a considerable time, it is safe to assume that most of the socket operated
receivers are satisfactory from most
standpoints irrespective of the type
of "A" elimination employed. It seems
that equal progress has been made in
each of the various systems referred
to.

Circuits
unique circuits and apparatus each
month. However, radio has reached
As regards circuits, there is very
that stage of development where pro- little to be said. Practically all of the
gress comes rather slowly and it is receivers are of the tuned radio frereasonable to expect that the near fu- quency type using from one to four
ture will see nothing more than worthy stages of shielded, tuned radio freimprovements on present circuits and quency amplification, and employ cirapparatus.
cuits which are, on the whole, very
The outfits exhibited this year are similar, with the, possible exception of
veritable strong boxes built much in the stabilization systems employed. We
the manner of a battleship. Delicate venture to say that none of these sysinstruments are cushioned, extremely tems are the product of inspiration but
rather are the result of hard labor on
well shielded, and supported by real
steel frame works. With the exception the part of the engineers. Furthermore, it is probably equally as true
of a very few cases compactness is the
that many of these systems could not
predominating feature.
be applied satisfactorily to any receivThe seven tube receiver of yesterday,
which extended its bulk over an ap- er deviating to any great extent from
the original design. If ever radio
palling amount of space, is now fitted
into a small, well designed cabinet of engineers had to put in real hard work
about one-quarter the size. The lay- they certainly had to in designing the
sets which are now on the market.
out of the apparatus, the wiring and
the assembly of these receivers are More than ever, the responsibility is
on the shoulders of the engineers.
made so that there is very little opportunity of any trouble developing
For all of the complications in deand in the event of trouble the ar- sign, it is astounding how simple most
rangement allows for convenient and of the sets are mechanically. If they
rapid testing or servicing. In the case are electrical masterpieces they are
of receivers employing power ampli- certainly mechanical masterpieces as
fiers; as well as the power equipment .well.

The New Tubes
We find three or four new tubes in
the rectifier class which are capable of
passing from 300 to 400 milliamperes.
These tubes are of the gaseous conduction type and were designed principally for supplying "A" current to
receivers employing standard storage
battery tubes with the filaments connected in series. Obviously there is
sufficient current to supply both the
"A" and "B" demands, as well as the
"C" voltage.
Similar rectifier tubes of both the
gaseous conduction and filament types
are being marketed for use in connection with power amplifiers which use
171 tubes in a push -pull circuit or one
or more 210 power tubes. These retifier tubes are rated from 65 to 100
milliamperes.
There are two types of A -C tubes.
One type employes a heater element
aside from the usual filament, while
the other type employes a heavy oxide
coated low voltage filament. The heater element tubes have five prong bases
with the exception of one make in
which the beater element is connected
directly to one of the filament legs inside of the tube, thus allowing for a
four prong base. The filament of this
particular tube operates at a comparatively high potential and low amperage, namely, 15 volts at .35 ampere.
No new power tubes were exhibited,
though it is believed that there will be
available in a very short time a 171 -A
tube and a 112 -A tube, both of which
will have characteristics similar to the
present 171 and 112 but with Y4 ampere filaments. The 112 -A tube will
be an R. F. and A. F. amplifier. It is
very likely that a new power tube,
similar to the 210, but with a much
lower output resistance, will also be
available in the near future.
A few manufacturers are supplying
new tubes designed principally for radio frequency amplification and all of
them seem to show a greater efficiency,
when used for this purpose, than the
standard 201 -A type tube.

Loud Speakers
Loud speakers seem to remain the
bad boys of radio, though great improvement is evidenced in many of

the new types exhibited. There are
probably three times as many individual cone speakers as there are air column speakers, of exponential design or
otherwise.

New Products
Notable among the new products is
an audio frequency transformer employing a cast core made of A- metal.
Since A-metal is an alloy having an
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extremely high resistance, the usual
eddy current losses, which take place
in the average transformer, are cut to
a minimum, thus making a cast core
permissable. An electrical remote control for radio receivers was also exhibited and is probably the first one
of its type ever offered to the public.
Through the use of a few relays and
a reversible motor it is possible to tune
a radio receiver, providing it has but
one control, from a remote point. It
might be interesting to note here that
a great deal of work is being done on
remote control systems and one company which does consulting work employes a novel system of remote control utilizing a step motor similar to
the one developed by the Sperry Gyroscope Co. for the remote control of gun
turrets on battleships. Another system of remote control, recently developed, is in the form of an external
oscillator system and tuning is accomplished through the use of the beat
principle. Another system employes a
simple resistance bridge in connection
with a reversible motor.
New in the parts field are many
elaborate drum dials which heretofore
could be enjoyed only by those people
purchasing manufactured sets. The
majority of these dials have a transparent scale behind which is mounted
a small pilot light. The dials are provided with attractive protective plates
which, when mounted on the front
panel of the receiver, protect the dial
from possible injury, and also serve
as indicators.

Novel Demonstrations
demonstration of a fire alarm device that literally "sees" and responds
to the faintest trace of smoke was a
part of the display exhibited by the
Westinghouse Electric and Manufacturing Co. at the Radio World's Fair.
A

The agency that operates the alarm
is a combination of a photo -electric
cell and what is practically a standard
vacuum tube-an achievement of Dr.
V. K. Zworykin, physicist on the research staff of the Westinghouse Company. The tube is so responsive to
light changes that smoke, as faint as
a whiff from a cigarette, is utilized to
turn on a red light.
The Knowles grid -glow relay, a
power- controlling device so sensitive
that the mere wave of a human hand
will operate it, was also demonstrated.
Without even the incantation of
mystic words, a practitioner of the
modern black art of electrical wizardry
passed his hand over a necromancer's
crystal ball and presto! a large motor
was set in motion and electric lights

illuminated.
This feat is made possible by a tiny
tube, closely resembling a vacuum tube
in size and appearance, a product of
the inventive genius of D. D. Knowles,
a 28- yearold research engineer of the
Westinghouse Company. For this invention Mr. Knowles recently was presented the John Scott Medal and a
$1,000 award in recognition of his
valuable contribution to scientific
knowledge.
The Knowles relay has an amplifying power of about one hundred million. The energy required to operate
it is about one -billionth of a watt, or
about one-fortieth of the amount of
energy exerted by a fly in crawling
vertically upwards one inch in one
This infinitesimally small
second.
amount of energy is sufficient to start
a current of as high as 25 milliamperes
flowing through the tube. This latter
current is sufficient to open or close a
switch handling upwards of 25 amperes; and this, in turn, is ample for
controlling almost any operation.
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Frequency Standardization
Work
By W. A. Ford*
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FREQUENCY in this and most
European countries is determined by the length of the
sidereal day. A good clock as
a standard of frequency would be excellent as to accuracy but there
remains, however, the problem of comparing the frequency of, say, the
swinging pendulum, with the much
higher frequencies of the alternating
currents as used for radio transmission.
An alternating current of one cycle
per second could readily be obtained
from the fork, but when this frequency
is multiplied millions of times any
irregularity in the period of successive
cycles due to contacts, etc., would reGeneral Engineering
Electric Company.

Laboratory, General

suit in correspondingly larger errors
in the final measurement.
The simplest way of reducing this
error is to make the primary frequency as high as the demands of the
work require, in this way reducing the
amount of multiplication necessary.
In addition to this a driving force
which is extremely uniform will also
improve the accuracy.
For most of our work frequencies
differing by 1000 cycles are sufficient
for calibration purposes.
A 1000 cycle tuning fork was therefore chosen as the primary standard
to be electrically driven by suitable
vacuum tube amplifiers, thus providing
a means of driving which is loosely
coupled to the fork and will have the
minimuum effect upon it This fork

is mounted in a temperature controlled

cabinet and suitable meters provided
for holding driving voltages constant.

Determination of Frequency
that a primary standard source
of alternating current has been provided some means of determining its
absolute value is necessary. This is
accomplished as follows:
The output of the fork driving amplifier is coupled to a power amplifier
which drives a 1000 cycle synchronous
motor which is geared to a counter.
It is now possible to compare the
revolutions of the synchronous motor
and consequently the number of cycles
of the fork to a known interval of time.
This is best done by running the fork
and motor over a period of 10 or 24
Now

hours as measured by comparison with
transmission of time signals from the
U. S. Naval Observatory transmitted
by the radio station at Arlington, Va. A
receiver is set tip and the readings of
the counter made at the start and
finish of the test period. The number
of seconds in this period may be computed, then by dividing the number of
revolutions of the motor by the number of seconds in the test period, the
frequency of the fork is obtained.
By repeated measurements on successive days an accurate knowledge of
the constancy from day to day is
obtained.
For short periods of, time the constancy of the fork has been determined
by a chronograph and standard clock.
Having determined the absolute frequency of the 1000 cycle fork means
must be provided for multiplying this
frequency to the magnitude of frequencies used by Radio Stations. This
is done by coupling the output of the
fork to a 1000 cycle oscillator, using
sufficient voltage to synchronize or pull
into step this oscillator. This oscillator is designed to produce rich harmonies of the 1000 cycle fundamental.
The tenth harmonic or 10,000 cycle
voltage is selected and used to control
a 10,000 cycle harmonic generator
whose tenth harmonic or 100,000 cycle
voltage is used to control a 100,000
cycle harmonic generator and so on, as
far as the requirements demand.
Suitable means is also provided for
the selection and comparison of any
frequency in 1000 cycle steps throughout this range.
This apparatus consists of a frequency generator (sine wave) which is
variable over the entire frequency
range; a variable tuned circuit selector
and an audio amplifier with visual or
audible beat indicator.
The sine wave generator is provided
with a straight line frequency vernier
condenser which provides a means of
obtaining frequency steps between the
1000 cycle steps readable to 20 cycles
in the range of broadcasting frequencies. These intermediate frequencies
may also be measured by the Campbell
Audio Frequency Bridge or harmonics
from a 100 cycle electrically driven
fork both of which are provided as
part of the standardizing equipment.
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Little Known Facts About the Well -known
Gaseous Rectifier
romantic account of the progress made in the development of
gaseous conduction tubes
By Austin C. Lescarboura*
Evolved from Original "S" Tube
It semis that the gaseous rectifier

had its origin in the 'S" tube of
"h.na" or radio aumucnr fame. In cowith
Vannevar
Bush, \vlin has eh:uge of graduate re-
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A bank of test
racks where the

gaseous

e o n

duction rectifier
tubes are put
through
their
paces. A few of
the racks are
used principally
for conducting
life tests.
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rch iu Ilie electrical engineering department of :i. I. T.. C. G. Smith
evolved the first praetiial gas conductor tube, which was called the "S"
tube.
Of course the possibilities
of
gaseous conduction and rectification
liad long been realized. Much had
been said and even more had been
written on the subject. Even the idea
of the short -path insulation, which
makes the practical gaseous tube a
reality. was long known to technicians,
having been discovered by a German
scientist. It. remained for C. G. and
his associates, however, to take the
short -path principle, together with a
better selection of gas, and evolve a
practical gaseous rectifier, which became the "S" tube, intended for rectifying high -voltage current for radio
transmission putloses.

The Short -Path Principle

SIMPLICITT is often deceiving.
Thus the well -known gaseous
rectifier, with its lifeless operation -free from bright filament,
glow or noise. and with only a slight
warmth of the glass bulb to indicate
operation- represents one of the most
brilliant advances in the radio art,
and a triumph of intensive research.
Indeed. the development and refinement of this device has involved a review of many rare gases, a deep study
of atomic structure, and a long
process of reasoning out the acrobatics
of electrons. The highly intricate
action taking place in the miniature
universe of the gas contained in the
gaseous rectifier is, therefore, not at
all in keeping with the utter simplicity
of the mechanism and electrical features of the device; yet we must
master the first before we can enjoy
the second.
Not so long ago the writer had the
rare pleasure of spending an afternoon with Charles Grover Smith. or
simply C. G. as he is called, who was
Co.

In Consultation, Raytheon Manufacturing

that day at work in the laboratoryor rather one of the several laboratories dedicated to gaseous rectifiers.
On an immense life rack were numerous tubes Of all possible shapes and
sizes and types, some glowing with
purple and pink and yellow luminescence, and others seemingly dead except for the heart which they threw
off. By means of an elaborate spectroscope, or device which permits of
chemical analysis by means of the
spectrum or color hands produced by
various elements, C. G. was busily engaged in checking up the exact nature
of the gas content of each tube in
turn. In a general way we were informed that a pinkish glow indicated
neon, while a lavender glow indicates
helium, these two gases being most
common in gaseous rectifiers. Furthermore, gaseous rectifiers wear out
through the clean -up or exhaustion of
the gas quite as much as through the
deterioration of the anodes, and it is
only through years of experience
backed up by unlimited research that
these problems have been mastered in
the present -day tubes.

The short -path principle is one of
those scientific truths that are
stranger than fiction. Briefly, in a
gaseous conducting medium, if we
have oppositely charged metallic
bodies of sufficiently high potential
difference, the gas between will break
down or ionize, and conduction will
take place from one to the other.
However, move these same conductors very close to each other, and the
gas between is no longer ionized,
which is apparent from the fact that
there is no longer a glow present in
the tube. Current ceases to flow from
one to the other. An excellent insulator is now presented by the intervening gas. Why?
The reason is steeped in academic
science, which is usually far beyond
the realm of the layman. Furthermore, no one has ever seen atoms or
electrons, hence cold logic steps in to
explain things which man may never
see for himself. However, if we may
be permitted to make a free translation of C. G's. explanation into lay
language, the story runs about like

this:

The Whys and Wherefores
The facing charges of electricity are
bound to result in action. Some loose
electron in the gap between the
charged conductors is coaxed toward
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one or the other. and rapidly accelerates its rate of travel until its speed
is sufficient to smash those atoms obstructing its path. 9'he collisions result in ionization. or the breaking
down of the gas which then heroine
a

fair conductor of electricity. or, to

it another tray. there is now a
whnlesi le uwcement Of electrons. It
is evident. then. that the elect roil
ueeels n _. o i entitling start. so to
speak. in order to .mash things 1111 in
general. Failing in :e good running
start, the electron floes no smashing.
iutiiz:ttiot vauuut take place. and there
is no electrical conduction, with the
gas. under such circunist:times. :t good
insulator.
None gases require a
longer path for iciizatiou than others.
%%Adel' is :Mother important eiiusideration. Ileliinn is eslieeially Meal in
Ihis rc peer. ha%in, :n xoeptiomally
put

long free palls.
The shortpath principle. then. is
merely to prevent electrons from get
ling :I good running start. 'l'liis principle can then be applied in insulating
the small anodes most effectively. since
all but the tips Bali he insulated by the
simple expedient of a narrow tihn of
Thus the anodes a re kept
gas.
reasona1.1y cool. There is mo glass or
-

other surrounding insulating material
to deteriorate under the terrific electronic bombardment. The priuciite
of shore -path insulation. first applied
in the "N" tithe. made the gaseous rectifier feasible. llelium was seleted
:I$ the gaseous coudttetur for the
reason 16ä1 the helium :tool moist he
subjected to a more violent inpael be-

A section of the Customers' Service Laboratory where research work is done on
"A" and "B" units designed for gaseous conduction, full wave rectifiers.

fore il releases its elect tous and therefore valises ionization, than in the case
nt' ally outer known gas.

Construction of Tubes
Now if we open up one of the tubes,
we hind the short -path insnl:ititIn employed for the anodes or metal rods
couiug 1111 tlto11gh the glass stem and
projecting slightly into the space

f'orm:41 by the arched cap or cathode.
'rlu bottom disk of the cathode comes

very close arounil the two metal rods
or anodes. and the short path insulation thus provided means the best insulation possible in ri gaseous atmosphere of this kind. It is infinitely
better than insulating sleving, such
as that employed farther down on the
anode rods or 11111siile the electrical
field. Any insulating material, subjected to the electrical and heat
stresses of glowing electrodes, would
soon break down. \Vitte the short path coustrueliou. however. the electrodes or anodes are free at their ends,
nrronuded by the gascons conelnc-

tor which becomes an insulator only
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Determining the
chemical analy.
sis of the gas in
tubes by means
of a laboratory

spectroscope.
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bet\veru the rods and the surrounding
metal plate where the foruter come
through and protrude into the cathode
cap spare. Iti :tertian. the entire space
within the cathode cap is glowing with
bright lavender Inmiuescence. but
at
this k not seen in the usual tube because of ide encasing cathode which
serves a very definite purpose in
assuring maximum life for the gaseous
Poet flier.

Simple. isn't it
Yet years upon
years of effort went into the harnessing of these simple principles. All
manner of gases were tried, although
from the beginning. when he
was engaged in research work at llarvard, had a fond preference for he-

lium.

knowing

of

its

exceptionally

long fleet. path or greater applicability
to the short -path insulating technique.
Today all this work is represented
pu the practical gascons reetd11er tube
forain in huttdleds of thousands of
homes, operating" radio reeeive:s in
place of "I i" batteries. :nul. in some
cases. even roplaoiug the ".\" :utddafterics in addition.
e
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The "Super -Hilodyne" Circuit
A new

balanced push-pull tuning system and untuned radio
frequency amplifier
By Fred A. Jewell*

FROM the beginning of the era
of broadcasting and the reception of radio programs, the desire of every radio engineer
bas been to develop an ideal radio receiving circuit. True, much has been
done since the days of the old regenerative single- circuit tuner, but up to
the present time we have been far
from the much coveted goal. After
many years of constant research work,

the author respectfully submits the
"Super -Hilodyne" circuit to the radio
world as the nearest approach to such
an ideal circuit.
Just what would constitute the ideal
radio receiver? This is a logical
question which should be answered
before a description of a circuit is
given that will meet these requirements. First of all, perfect quality of
reproduction; second, absolute selectivity; third, ample volume; fourth,
unlimite(b range;, fifth, stability In
operation; sixth, simplicity in tuning;
and seventh, elimination of undesirable interference.
Now in a theoretical resume of the
Super -Hilodyne circuit, it will be
shown the why and how this circuit
will come the nearest to meeting the
requirements of this ideal receiver.
Fig 1 is a schematic diagram of the
tuner. Only two variable condensers
are required to get perfect selectivity
without any danger of cutting off any
of the side bands. This circuit functions as a wave trap that completely
cancels all signals except the frequency that is desired to be received.
Due to this fact it is able to work far
below the present static level as only
Chief Engineer, Algonquin Electric Co.
C2

the static on the particular frequency
that is to be received is passed, the
balance being cancelled out. Incidentally, it is also able to work
under the towers of the most powerful
broadcasting station without the slightest interference and in the most congested districts as well as in locations
where interference from local disturbances are most pronounced.
There is no claim that this circuit
completely eliminates static and all
other interference, but it does confine
such interference to the particular frequency of the wave that is to be received by eliminating or cancelling out
the balance. Therefore, this circuit
will work far below the so- called static
level of the conventional radio receiving circuit of today.

Principle of Operation
We will see just how this is accomplished by following the course of a
signal picked up in the antenna and
ground circuit. This signal is transferred from inductance, L -1, which is
the primary of the tuned radio frequency transformer L -2; C -1 being the
variable capacity, that is tuned to the
frequency that is to be received. This
signal charges the grids of VT-1 and
VT-2 negative and positive alternately
but as the grids of these two tubes
are connected in opposing potential
relation to each other (push-pull
fashion) it is observed that when the
grid of VT-1 is negative, thereby causing a drop in the flow of plate current
of this tube. the grid of VT-2 is positive, causing an increase in the flow
of the plate current of this tube in

to be opened.
L-4 is the inductance of the by -pass
circuit that is tuned to the frequency
that is desired to be by- passed by the
variable condenser. (' -2. and is in inductive relation with coil, L-3. The
signal of the particular frequency to
which L-4 is tuned is picked up by
coil, L -5, and is conductively coupled
to the grids of VT-1 and VT-2 through
the coil, L -2. The potential of the current flowing in L -5 charges the grids
of the two tubes at like potentials, as
they are in parallel relative to L -5,
which is just the opposite to the current that is picked up from the

antenna and ground circuit.

There-

L

¡

R.FT.

I

VT3

R F.T.2

VT4

R.F.T.3

VT5 R.F.T4i

R4
VT6

A+

- TUNING

the same proportion as the drop in
current flow of VT-1. Therefore, if
coil, L-3, is completely short -circuited
by the resistance, 11-2, the flow of
current at point X would always be
the same, as the plates of VT-1 and
VT -2 are connected in parallel ; just
opposite to the input circuit. Consequently, no matter how powerful the
signal is received in L -2, there would
not be any variation of current at
point X. This circuit is then a perfect
neutralized circuit, balancing out signals of all frequencies.
Now we have a circuit that cancels
out all signals and if in some way we
could not pass the frequency of the
signal that is desired to be heard, this
circuit would be absolutely worthless,
as it would not receive anything.
However, there is a variation of
current flow between the plates of the
tubes and point X. By connecting L-3
in series with the plate of VT -1, we
have a variable signal flowing in this
coil, if the resistance, R -2, is allowed

-

ALL

WAVE INTERMEDIATE
RADIO FREQUENCY AMPLIFIER-
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IMPEDANCE
AMPLIFIER CIRCUIT Flg. 1. The fundamental "SuperHilodyne" principle Is represented by the first portion of the diagram, divided off from the
rest by a dotted line. This scheme can be adapted to various r. f. circuits but Is particularly adaptable to the "Hilograd"
system, the second part of the circuit shown above. This r.f. amplifier is of the untuned type but has a high degree of
efficiency due to the fact that regeneration, which is automatically controlled, is present at all frequencies. As will be observed, the A. F. amplifier is of the double Impedance type.
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fore, the grid input of VT -1 is reinforced by the current transferred from
L -3 to L -5 through L-4, while the grid
input of VT-2 is balanced out, causing
no flow of current from the plate to
point X at whatever frequency L-4 Is
tuned to, while a greater amount of
current at this frequency flows to the
plate circuit of VT -1. Therefore, an
amplified reinforced signal at whatever frequency is by-passed by L-4
flows in the primary of the radio frequency transformer, while all other
signals are cancelled out.

The Intermediate Amplifier
The tuning circuit of the Super IIilodyne takes care of the second,
fifth, sixth and seventh requirements
of the ideal radio receiver,-let us
pass to the fourth requirement which
is range and which is taken care of in
the intermediate radio frequency
amplifier.
The object of this amplifier is to
amplify any signal that is picked up
by the antenna regardless of how
weak it is. Just so it is strong
enough to actuate the grids of the
first input tubes to n point where it
will be rectified by the detector into
an audio frequency current sufficient 1y- strong so that the audio amplifier
will be allowed to work at maximum
efficiency.

The method of the intermediate
radio frequency amplifier is the untuned Hilograd system of which there
is three stages. The advantage of this
system of amplification is that there
is no danger of cutting off any of the
side bands, thereby causing distortion,
as it is M a uned 81111 each tube is allowed to perform at maximum efficiency over the entire baud of broadcast frequencies. The anplifica iuu
factor of these three stages is .smtficiently high to give almost unlimited
range maid as stated above, any signal
that is stramg 010 nigh to actuate the
grids of the first tubes will come
t)bv' sly,
through in ample vi l
any signal that is not received with
sufficient intensity to actuate these
grids will not be amplified to a point
that it would be audible, regardless of
the number of stages of amplification
that is used as It is impossible to
amplify a signal. which you do not
t

.

get.

Explanation of Hilograd System
Referring to the schematic diagram
RFT -1 '2 -3 and 4 are maimed radio
frequency transformers, giving a high
degree of amplification between 2211
and 3011 ureters. Inasaluch :is these
transformers are of the same resonance frequencies. if the resistance R -3
was not in series with primary- of
same, this system would oscillate and
therefore be useless as an amplifier.
However, the resistance R-3 is increased to a point just below oscillation so the amplifier will work at maximum efficiency between 220 and 3(N)
meters. As the amplification factor
begins to drop off above 300 meters,

(tart of the current of the plate circuit is fed back to the grid circuit
thrungh the radio frequency chokes.
I {F'l' -1 2 and 3. This current is forced
through these chokes and condenser
C -3 to coil T. and to the filament or
grnud as these chokes have a lower
resist:nne than R:3 at the lower frequencies er higher wave lengths.
As it is a well known fact that the
resistance or reactance of a choke
drops as the frequency is lowered,
more current will be fell back to the
grid circuit in proportion to the drop
in frequency. NOW as coil T is
roupled to) the secondary of the radio frequency transformers, we have an
automatic electrical form of regeneration that congteisates for the drop in
amplification uu the higher wave
lengths. or the lower frequencies.
which keeps the amplification factor
at the highest point of efficiency over
the entire wave band.
Let us consider a signal of 250
meters flowing in the primary of RFT.
This signal is induced into the secondary and is then amplified and
passed on to the next radio frequency
transformer and as these transformers
are in resonance. the tube would
oscillate. hilt for resistance R -3 which
is iatreased to at point below oscillation at this frequency. Practically no
current is forced back to the grid
circuit as the resistance of the RFC
chokes is too high to allow a frequency of over a million cycles to pass

through.
After the resistance R-3 is adjusted
so that the amplifier is stable and is
operating at peak efficiency no further
adjustment is required.
As the signal of at lower freuency,
say 330 meters. is passel in the same
wily as the 2:111 meter signal was, we
find t hat sue a' current is forced hack
through to the grid by 11-3 through the
RFC choke as this choke has as low
resistance at this low frequency and
as we go to a still lower frequency.
say 500 meters. we find that still more
current is forced back to the grid
circuit as the resistance of the choke
has i1rii s'il still Iewer. giving us an
automatic form of regeneration at all
frequencies.
Now as the interstage coupling is
very chase. we have a maximum transfer of energy from tube to tube plus
the amplification factor of the tubes as
well as automatic regeneration. These
three stages can be depended upon to
deliver a powerful signal to the detector regardless of how weak It may
be received.

The Audio Amplifier
circuit is conventional. we will pass e11 to the audio
amplifier which is a Dual Impenalauce
System. This will take care of the
first and third requirements of the
ideal radio receiving circuit which is
quality of reproduction and ample
volume. This type of amplifier has
several notable features. One of these
As the detector

the transformer in the first stage where the
signal is the weakest. It will not
overload the transformer and with the
dual impedance stages following, it
will furnish a greater amount of
amplification than either of the usual
two stages of transformer coupling or
the usual three stages of resistance or
is by the combination of

impedance.
The luau frequencies are amplified
,lust as much as the high frequencies
ter two reasons: first. by the use of
lange coupling condensers and large
impedances. giving the lower frequencies substantially the saune amplification as the high frequencies: secondly,
as the inductance of the plates and
grids are staggered, one being very
high :nad the ether much lower, there
is no danger of audio oscillations or
"motor- beating" even when used with
a 'sewer socket supply.
It will be noticed from the schematic diagram that there is a radio
frequency choke RF(' -4 nand a by-pass
ce11denser C -16 in the plate circuit of
the detector tube. These are incorporated in the circuit in order to keep
any radio frequency current from entering the primary of the audio frequency transformer AFT. In the output circuit of the last tube of the
amplifier, there is a similar system.
This one is employed to keep the high
voltage necessary for the proper functioning of the power tube out of the
windings of the loud speaker.
is in the tuning
The volume IS
circuit. which is the variable resistance It 2 and serves to 11110010e the
signal to the desired volume ais well as
to control the balancing of the tuner.
This prevents any overloading of the
radio frequency amplifier and detector
as well as the audio amplifier.
In closing. it might be well tit say
that the Super- Ililodyue is very simple
iu cou.strection. requiring no shielding
r delicacy in the placing and arranging harts or in the balancing of the
circuits.
I

Errata Notice
Referring to the article "A New A-C
Tube' appearing in the September issue of RADIO ENGINEERING, in rewiring
it I). -l'. receiver for use of the A.-C.
tubes described, the following points
Id be born in mind
All grid returns having common
bias should be grounded. The detector grid return should also be
sl

:

grounded when employing the usual
grid current -grid cl 114enser. rectification arrangement. Minus 11/2 volts
should be grounded while plus I
volts is connected to the cathode post
1111 SOM. tube
(which is the plus post
on 1). -('. tubes) along with the B
minus. det eel ur negative t', and lower
amplifier positive
The preferred volume control takes
the furor of ar zero to 2181,(1)0 ohm resistor 01111 000011 across the r. f. secondary preceding the detector tube.
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The Photo -Electric Cell
Cst'.c to

tchith a Photo-Electric Cell can be put
By Dr. Robert C. Burt, E.E.

P.\it'l'

Sunshine detector

N our previous

article we took up
the theory of the Photo- Electric
('ell. and in this one we will 0111:411(T a few of its over-all char-

acteristics as

a

special type of vacuum

tube.

iu figs.( awl 2 arc seen characteristic curves of the photo cells.
In
use of photo -electric cells we
have lour variables: they are light

4.

Sign control and illumination con-

trod
:a.

Itnrgl:r alarm

li. Storm delectur

Measuring photographic plates
'CI ogill ills
't i- aiusaission of pictures by wire
and \'irele<- picture movies
fl. Heading ....HUMPH print to the
blind
7.

and

.

Hi

II

energy. \llyl' length or color. applied
voltage. and ,11rreut. Fig. 1 shows the
relit tion 1111W1.111 cllll'ellt :Ind wavelength. Curve 1 is for a light atomic
weight alkali like sodium or lithium.
and 11 fur a heavier atomic weight material such as potassium and rubidium.
X0 is in each the long \-ace
length
limit and Xm is the wave- length at
which maximum current is delivered.
This curve is the result of a number
of plteuuaanat. including the velocities
considered last time. and oils. absorption cuetticieats for the different wave
lengths.
Value of 7t0; given by experiment on certain cells is as follows:

Lithium

41150.

Caesium

If a shutter is placed in a searchlight begat. and the search light is
aimed at a photo -electric cell, the
shutter may be operated in the form
of telegraphic eo,le. and the photoelectric cell will respond to the light
impulses giving electric impulses which
can be reeor. ld. The light from the
searchlight beam can be made invisible
by passing it through an ultra violet
tiller. Speech may be transmitted in
this %%ay 1p- emisiag the light front the
searchlight beast to vary in accordance
with the voice currents in a telephone
line. The resultant variations picked
up by the photo -electric veil tore translated into audio currents.

"

47:10.\

:111.

For coavettiemee of oagiucors. 114 it
here be explained that one inch equals
2. ;4 centimeters: one centimeter equal
1(1 millimeters. -,tank 10.0011µ. equals

10'1,µ. gltal- 111' A
and .\° is the
symbol for \notstr. it. These all' all
used as units of ware -length. bat there
should be no 1,111Nsiva because they
are all multiples of ten of the .standard
centimeter length.
Fig. 2 is the voltage current relation. .t is a Vacuant type cell at high
illumination and It is a vac
type
cell at about one -third this illumination. These curves are similar in
shape. only differing in height over a
range of at least 10.01)0 fold in light
intensity. Curves l' and I) are Silai1111
carves for a gas cell: at higher voltages the cell is unstable and likely
to arc.
.

Sunshine Detector

Having such

a

photo -electric

for

A high vacuum photo -electric cell

without appreciable fatigue.

echo

At the present time is scouts as if
the photo-eletri cell might prove useful for the same things that the human
eyes are used. and many things that
the eye cannot be used for. Many
things have been suggested. but the
surface has hardly been scratched.
Photo -cells are suggested for
l. ('tnaitiag acid tinting of passing
objects
2. Trausittission of speech and signals over :t betun of light

-

This is prol.ablt the simplest use of
Nothing is reit photo -((citric cell.
mired bap a sensitive meter aid batteries. \\'hen the sun shines brightly
on at photo-cell. the battery will be
permitted to senui a large current
through the mehr.
When darkness
comes the current through the meter
will erase. This can Le easily applied
h. reeordiig instruments. or it may
operate a relay controlling an electric
sign. or an illumination systeut. SO that
should the antoint of .sunshine drop
below a certain vatlie. the signs or
illuwiu :u ion would automatically turn
v

Uses for Photo -electric Cell
\What eau it bo used

Snell for instance as the counting of
automobiles passing through a tunnel
or by a given intersection; or the
counting of a certain type of carton
passing tpowu :tu endless belt in a
ttur.i laoturer's packing rourn, or the
tinting of races from the fastest to the
slowest. or the measurement of the
muzzle velocity of a projectile: these
;ire all doue ill a similar way. A. beam
of light is thrown into the photo-electric cell causing the current to flow.
When an o.¡cet passes. the light is
interrupted attui the interruption of the
cur'r'ent allows the relay to close which
registers the time of the count.

Transmission of Speech and Signals Over a Beam of Light

S.0Iinai
41911.\
Potassium 1-11)11.t

I:libidinal

Counting and Timing of Passing
Objects

10 I'hotouietty
11. I yrotia't ry
12. Registering .smoke
kleasnring gas clad
11. Control of liglath,tises and light
buoys
5.
10.
17.
1s.
1

i -lira violet light li of -es
Ultra violet burglar alarms

,..r

sorting ob.jecl= by
Talking tuotion pictures
ph.uogra pits.

and

\\1 Will now ptoeoed to rake up
few of these in brief detail:

a

.n.

Storni Detectors
These can be made by a simple extension of this idea. 'l'he phohl -eleeUic cell stay bo placed at the end. of
:t long. black tube and niued at that
port of the sky which grows block
\vheti :t storm is brewing. ., relay
and bell then given %cutting of an
approaching storm. or in localities
where storms voue Brout many directions. the black tube und photo -cell
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could be motility(' on a weather cane
so that it would always point to windward. .t similar application is the
burglar alarm in which an antomoble
spot light is placed in one part of the
room anti its hems reflected back and
forth by mirrors until it has traveled
in the form of a lattice across doorways and windows. it is finally reflected by the East mirror into a box
containing a photo- electric cell. Light
shining upon this photo -electric cell
holds a balaneed relay front turning in
the alarm: siould the light become
stronger or weaker the alarm will respond. if :i hnr.dar enters the building he nntsl bass through at least one
beam of light and that is sufficient to
turn in the alarm. If he tries to fool
the alarm by putting his flash light in.
it will set off the alarm. Smoke from
a smoldering fire will likewise set it
off. This device nuay also be made invisible by the use of ultra violet
filters.

Measuring Photographic Plates
and Speetograms
This ruguires only a sensitive recording instrument. a source of light and a
slit. Such devices are extremely useful
because the line characteristics in the
speetogram is translated into an enlarged curve of density ale which the
maxima anti minima are easily
located.
Transmission of Pictures by Wire
and Wireless
In this process the photograph is
curled in the form of to cylinder being
caused to rotate like the cylinder in
a cylinder phonograph. A stationery
beam of light travels over this film
in the form of a spiral the sane as
the needle travels over the cylinder
record of a tlictaphote. The light
passing through the photograph varies
in intensity as the light nd darkness
:

1

it few assuutptiuus, and see
where they lead us to.
will
assume the following: F:aeh
We
picture to be transmitted is a', inch
by one inch. sixteen of these are to he
transmitted in oue second, and a
revolution of 1 /1(-01 of an inch is
desirable. This means that our individual pictures cats be divided into
squares 1/1101th of an Inch on each
side. in each picture there will be
then 75 times 1101 or 7 :101 of such
equares: sixteen of these a secoud Will
Ideal 1211,1001 per second. NOW it is quite
obvious that to transmit as many as

us make

1

211.0101

variations in one

se(-o1111

WAVELENGTH
RED
BLUE
Fig. 1. Characteristic curves of a
photo -electric cell, showing the relation between current and wavelength.

of the photograph itself. The photoelectric cell responds to this light and

darkness with varying current which
variation is transmitted by wire or
wireless to the receiving station where
it ea uses a photographic negative to be
exposed as it travels in a synchronous
path before the varying light.
Television is an extension of this
process. and involves primarily the
transmission of sixteen such pictures
per second. Many different schemes
are used but they are all basicly quite
similar. To consider this briefly, let

side.

will

very quickly responding eleciric circuits. thti(tors, amplifiers and
lights. if it is all to be done by one
photo -electric cell and one transmission
circuit. .\ncutilet sebentc a-ould be to
have oue hundred photo- electrie cells
each transmit one of the 1101 squares
across the filar: then each one would
have to transmit only 1200 impulses
in each second. but the cost of one
hundred such transmitters would be
11111 of the question.
The tival solution
twill prohalily ho a compromise between
these two. There is no difficulty
with a photo-eleetrie cell because it
will probably respond to ilequencies
of one to sixteen million. it being a
pure electron discharge in a high
vacuum tithe of extremely low capacity. 1'e0111 this We sco that for quickness of response a photo -electric cell
is faster than the human eye by a
million times. Ittnside of circuit diflicalties. the greatest obstacles to television is to get sufficient illumination
aucl make it respond to the frequency.
The gas iiireharge lamps will respond
to high fregaeay bat their iluminittion
is very low. An incandescent fi i amdut
is. of (-nurse. out of the question, as it
scareely shows a flicker in 120 vibrations per second. The are lamp will
only respond to slightly higher frequency. :\ possible solution is found
in the polarized light magneto optic
shutter. If space hermits I will try
to mention more of this at some other
time. giving souse numerical data.

Print to the

Blind
Á

Registering Smoke Passing Up a
Chimney
This is accomplished by placing a
constant source of light on one side
of the chimney and recording the
anonut cif that light which arrives at
the photo -electric cell on the opposite

roguire

Reading Compton
?to

l'yroutetery is the measurement of
temperature by visible radiaton and is
accomplished by a similar method as
photometry.

if light front at written page is
focused by a lens upon n rote of
Matto-cells. and each photo-cell is connected to au audio- frequeney oscillating circuit of a different pitch. then
this arrangement may he drawn across
at
printed line of common type. and
as each letter is passed over different
chords will Ise sounded in different
orders for each letter passed over.
The result is that n blind person can
Lace n book read to him by such a
device.
Photometry
Photo -electric cells are used for
measuring the illuminattion in the
calibration of incandescent lamps. in
measuring the illumination in rooms.
and in picture studios. The equipment
is similar to that suggested for sunlight recording.

VOLTS
Fig. 2. Characteristic curves showing
the voltage current relations.

',mind of lighthouses and light
bnoys is simply an adaptation of the
system used in controlling signs and
illnuaiu :uiou. in connection with lighthouses. since the photo -electric cell is
sensitive to light which is outside of
the visible range. it is possible that
uses may develop in which lighthouses
send oat invisible light which will
penetrate fog better than visible light
twill. and this will be detected by
photo -electric cells instead of by eye.

Sorting Objects by Color
in sorting of yarns, cigars and other
things by color, a group of photoelectric veils are used. each with its
appropriate color filter. The response
of these photo -cells control the sorting
mechanism.

Talking Motion

Pictures and
Photo -electric Phonographs

The record of speech may be recorded on the saute flint as that on
which the motion picture is taken by
using a microphone. amplifier and gas
discharge tube to expose the photo graltic film. When this is developed
and printed the result is automatic
synchronizing of the voice and picture
record. While the picture is being
projected light passing through the
voice record into a photo- electric cell
translates it into electric current
which amplified will operate a loud
speaker.
The photo-electric phonograph is simply talking film without
the movie. It is obvious that there can
be no needle scratch when the needle
is n beans of light.
In my next article I will try to give
some of the common circuits and
details for using the photo- electric cell.
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The Cathode Ray Oscillograph Tube
This tube is a whole laboratory in itself and can be used for
conducting all manner of tests
By John F. Rider, Associate Editor
i. .I'.tildll( for the
scientific service man. a piece
of laboratory equipment which
in its scope of opeeration and
field of utility. is without a peer.
This unit is the cathode ray oscillograph tube, a by- product of the Bell
Telephone Laboratories of the Western
Till RE

Electric Co.

Description of Tube
Before we enter into the field of
operation of this
rvelo is laboratory
nuit, let us devote a few minutes to
u

------

?

v

\

amount of argon gas and the fluorescent screen. The cathode or filament
and the shield are located in a 5110111
bottle shaped glass tube. fitted in the
neck of which is the plats
tube,
fuuctpouing as the anode, and through
11.111(.11
the electronic stream is projected so as to pass between the defleeting plates.
After leaving the cathotle or filament and passing through the tubular
anode. the electronic stream passes
between two pairs of Mon magnetic deflector plates. These plates are rigidly
fixed to the inner glass tube and
are arranged in parallel pairs, the two
pairs being at right angles to each
other. One plate of each pair is connected to the anode, and is therefore
natintained at a potential governed by
the !Natentiol of the anode. The other
plie of each pair is arranged for
connection to one of the potentials to
be observed.
The function of the argon gas within
the tube is to focus the electronic
stream. Withont this gas the beam
would spread out and be useless fur
observation work. In addition. it increases the sensitivity of the tube. by
obviating the use of a very high
potential. otherwise necessary for the
focusing of the beam. With the high
potential the tube loses sensitivity.

Operation of the Tube

Fig. L A phantographic view of
the Cathode Ray Oscillograph
Tube. V Is the viewing screen;
P.O and N -O the deflecting plates;
E. the cathode ray; A, the anode;
S, the screen and C, the cathode.

the tube itself, to its constructional
details. The cathode ray oscillograph
tube, as shown in Fig. 1 is a pear
shaped bulb, with the active metal
elements contained in the narrow neck
of the bulb and the fluorescent screen
is located on the wide part of the
bulb. This fluorescent screen is
spread over the inner surface of the
bulb. The active elements within the
tube consist of a filament, the source
of the electronic beam, a metal shield.
a platinum sleeve, two sets of non
magnetic deflecting plates, a small

The electronic stream in passing
through the pairs of deflector plates is
deflected towards the positive plate of
the first pair to an extent depending
upon the momentary electric field set
up by the potential difference between
the plates of Ih It pair. A second deflection at right angles to the trst will
take place when the beam reaches the
second pair of plates, if it difference
of potential exists between the plates
of this pair. The final result is that
at any moment, the end of the electronic beam occupies a position on the
viewing screen. which is in direction
:nul distance from the normal position
Of the spot, the result of the deflecting potentials applied to the two sets
of plates. As an illustration of the
effect of the deflector plates upon the
electronic stream, we show in FIg. 2-A
the viewing screen with the recording
point of the electronic beam. Without
any A. C. potentials applied to the
plates other than the regular 300 volts
I). C. required for the operation of
the tube, the image on the screen
would be a small sharp spot. the
sharpness of which is governed by the
cathode or filament current. If we
now apply an A. C. potential lo one

set of plates. the spurt will change its
shape to that shown in Fig. 2 -B. If
we apply this same potential to the
other set of plates the spot will assume the position shown in Fig. 2 -C,
Figs. 2 -1t :und 2 -t' show how the image
on the screen is changed when one

FIG.2
A is image on viewing screen

with

applied A.C. potential. B and
are the images created when an
A.C. potential is applied to one or
the other set of deflecting plates.
no
C

potential is applied alternately to
either set of plates. As the deflecting
field between the plates of each pair
vary with the phenomenon under observation. the spot on the screen
varies in accordance with the variations in the phenomenon.
Uses of the Tube
The field of utility of the cathode
ray tube is very extensive, covering
subjects far beyond the scope of the
average radio service man, but it will
be found of excellent service in the
field of study and of interest to the
scientific service man. The following
is a partial list of the types of investigations possible with this tube.
1. Measurement of waveform of al-

ternating currents.

2. Measurement of phase relations
of alternating currents.

FIG.4
Suggested layout for housing the
tube and controlling equipment.
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3. Study of current to voltage relations in electrical apparatus.
4. Characteristics and properties of
electrical oscillation generators. (Vacuum talks.
5. Measaronient of corona effects
along electrical lines.
(1. I letect ion
and measurement cif
atmospheric static.
7. Accurate frequency comparisons.
S. Measurement of dielectric constant.
9. Measurement of power factor,
dielectric strength.
10. Measurement of inductance and
capacity.
11. Measurement of the amplifying
lowers of nmpliflers.

110

24000 OHMS

24000

112 ,

OHMS

-6

-48000

-+NVVVWVV

Circuit diagram
of the time axis
producer connected

2

the oscillograph
tube. The frequency
a n d
speed of the
time sweep is

altered

MF

=

.1 MF.

.1

221 V

+300V.
PY

MF.

by

changing t h e
filament
temperature of tube
V, which controls the oscillators V and V,.

V.

+ 6 V.

OHMS

to

up

-

+

'VwVvr

199

TUBE--

2 MEG.

V.

V.
POTENTIOMETER
,-1000 OHMS

FIG. 5
Justify the installation of the equipment. In this respect I speak from
personal experience, not hearsay. I
have two such units in operation in
my laboratory, and as a laboratory
unit both for experimental and educatiunal research it is "ne plus ultra."

V.

60

FIG.6 B
Step -down transformer connected
to lighting line to obtain low voltage, and potentiometer circuit for

Installation

making comparisons.

Many will doubtless be surprised to
heur that the installation of the

12. Measurement of the amplifying
power of tubes, transformers, etc.
13. Measurement of the amplifying
characteristics of all coupling units.
In all, a field broad enough to fully

cathode ray tube for general experimental work is simple and comparatively inexpensive. While it cannot
be put to satisfactory use by the tyro

DEFLECTING
PLATES

,.SCREEN

r ,ciuinnnunnunnnnmuunamm11

The oscillograph
tube connected
up for opera-

ANODE--1

tion. With this
permanent layout
a
great
many tests can
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cuit,

this

cir-

as

exthe

plained

MA

RHEO.

7 OHMS

11104.
11

6V CATHODE BATT 1)3

ANODE
' BATT.

POTENTIALS

-t - -- UNDER OBSERVATION

300 V.

R

MEG.

FIG.3

1

MEG.

in

text.

miinumeninmuunwinumm11innn

2 MF.

4__ RHEO.
7 OHMS

- II,
+
3V

FIG. 6A

1

4-120V.

--

TUBE - -OR

60-

110

tiVVNAiv

,

W.E. "E"

$6

radio fan, the average experimentally'
inclined radio man, with a fair knowledge of radio phenomena will be able
to utilize this tube to good advantage.
The research worker and professional
radio man with an inclination towards
experimental radio will find this tube
to be the greatest add in his work.
The scieutitic service man will find this
tube of great aid, particularly in audio
frequency work : in fact he will be in
:I position to make observations otherwise impossible, unless he possessed
other costly equipment.
As to the equipment necessary in
conjunction with this tube, the following is the list of component parts.
First the 2241 cathode ray tube. A
source of voltage and current for heating the cathode or filament. A storage battery is necessary, since the filament current drain varies from 1.3 to
1.7 amperes at a filament potential of
approximately 2 volts. In view of the
fact that a rheostat is required for
the adjustment of the Illuminent potential, it is best to use a ti volt storage
battery, thus assuring satisfactory fila ment current and voltage. The adjustment of the filament current is
critical since the sharpness of the
focus is governed by the filament brilliancy. The filament circuit consists
of a switch, a 2.5 ohm fixed protective
resistance and a 7 ohm rheostat. The
plate or anode potential is 300 volts
although the tube has been designed
to operate over an anode potential
range of from 250 to 400 volts. The
tube loses sensitivity as the plate
voltage is increased, but the brightness
of the spot increases as the plate voltage is increased above the minimum
value. But 400 volts should be the
maximum plate voltage. The source
of anode potential should be either a
bank of "B" batteries or a good rectifier filter system. "B" batteries may
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OSCILLATOR
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I
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FIG.8
The

method of arranging an audio oscillator to be calibrated against
known frequency, for the purpose of matching frequencies.

be used. sin( .e the plate current drain
varies between .5 and I mil. If a
rectifier -litter system is emploi-ed it is

important that the plate voltage source
should be une which will sol have
momentary fluctuations greater than
une per cent. 'rite equipment necessary for the user :ltioIt of the tithe are
shown and Mentioned in Hg.
is the wiring diagram of the tube. The
nlounliug of the tube and the control
equipment is shown in 1-'ig. 4. The eon
trol equipment is mounted on the
panel on the left and on the hase
board joined to this panel. The tube
itself is contained 'Within the chamber
on the right. While the fluorescent
spot can be observed in bright daylight
when it is stationary, observations of
the spot in motion must he stade in a
dark roast. Itut if the tube Is used
as shown and a cuver is placed over
the opening of the hunsilg. with
proper eye illertllres. all external light
will be excluded from the chamber
when the ubservel is operative. and
observations will le possible in !woad

daylight. The filament ammeter and
the plate utilliammeter are important,
for reference adjustments. In addition, the filament :ammeter serves as a
guide when adjustment of the filament
current is being ruade.

Using the Tube
If all the equipment necessary fur
the operation of the tube is available
and has been interconnected so that
the tube may be set into operation.
the following is the procedure Adjust the filament rheostat so that all
the resistance is "In:' ('lose the filament switch and adjust the filament
rheostat so that about 1 :Impart. is
flowing through the filament. Now
apply the plate voltage.
If it Is approximately 300 volts.
plate current will not be indicated
on the plate miliiamuneter. Now slowly
Increase the filament current until
1.3 amperes is flowing through the
filament. The plate millianuneter
will now indicate a small value of
plate current. Now observe the sharp
ness of the spot on the screen. Slow
manipulation of the filament current
control is Important since before and
after the eorrect adjustment has been
reached the image will appear diffused.

a

Nothing is to lie gained and everything
to he lust by applying more filament current than is necessary to
produce a cleat% sharp spot. Cad ^t
is

TO

OSCILLOGRAPH

SINE WAVE
INPUT

not be in the exact center. It can
brought to the exact center by
orienting a strong permanent magnet
outside the tube until the spot is cor rectly located. The magnet can then
be permanently fastened in position.
In order to nut iifest the smalllest
amount of effect upon the electronic
beam. it is imperative that the tube
itself be reuuned from the fields of
generators. alternators. transformers,
etc.
The tube is nut purely an electrostatic device. but ps,ssesses a certain
value of impedance. which value. however. is high euungh tu be negligible
in most cases.
The intiguittide of the detl('et!ng
potential must in all cases be such as
to give a convenient deflection. If it
is excessive. and the image is off the
sereen. the defiectiig put cotisa will
have to be reduced with an :nm,litude
changer. This will be disensst'il I:tler.
'When either set of plates is tn.: heing used. the individual plates of that
pair .should be connected together, to
preclude any deflection of the beans
when passim between these plates.
Now. in order to make obsert- :itions
of wt t'forna. which field will he the
greatest for the scientific service tnnn,
it is necessary to produce a tinte axis.
that is. a potential varying in it con
venient manner with respect to time.
If the potential (tvaveI to be observed
is applied to une pair of deflector
plates, the spot will trace a straight
line across the screen. Observation
of the waveform of this potential is
therefore impossible unless the time
axis is produced. This time axis
spreads out the line variation so that
itS action over a fixed period of time
may be observed. If the potential is
cyclic and the time axis prodneer is
set to vary at the same time periodicity as the phemonenon to be observed.
the image will become a stationary
pattern upon the screen. Hence a
time axis producer is necessary. The
iviring diagram for this unit is shown
in Fig. :5. This equipment is neces
sary. and shunlel he constructed when
the tube control panel is built. 1\'ith%trill

be

-
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FIG.7

Circuit arrangement for studying
the effect of an overloaded vacuum
tube in an A.F. amplifier, using an
output transformer or output impedance.

nornl:al eovditiuns. the spot Will be
in the exact center of the screen. but
iu state
instances, bec :nase of the
earth's magnetic field and misalignment of the detcting plates. the spot

-A-

-

C-

-DFIG. 9

-F-

Some of the figures obtainable in frequency matching tests, using
of Fig. 8 in conjunction with the oscillograph tube.

the circuit
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out it, the utility of the tube is rigidly
limited. As a matter of fact, this
time axis unit is imperative for our
work.

Time Axis Producer
There are various systems whereby
this time axis can be produced, but
the one shown in Fig. :e is the simplest and obviates all mechanical considerations. The parts required are
mentioned in I
drawing. In this
system. the two tubes V and \1 are
symmetrically coupled by the condensers C and t'1 and the four resistances.
This circuit comprises an oscillating
system. and the Iwo rondcnser: are
alternately and suddenly charged no
to full voltage and then gradually discharged through the til:unent -plate impedance of tube V2. By varying the
filament temperature of tube V. the
filament-plaie impedance is varied. and
the frequency and speed of Ili'' tinte
sweep can be changed over a wide
range.
The source of filament supply for
the two oscillator tubes used in the
time axis until can be the battery sup plying the oathode ray tube. The
same is trac of the plate voltage for
the oscillator tubes. A tap at tlto 130
volt terminal of the cathode "B"
supply
will
he
satisfactory. A
separate "A" supply is, however, necessary for the filament of the tube \'2.
Since this is :ï tote voltage. low current tube, a set of No. 6 dry cells will
be satisfactory.

FIG.
Circuit

determine if the rumpling unit introThis is particduces any ha Min
ularly tone if the coupling unit is being operated in conjunction with amplifying tubes. In order to give us a
IOW cottage we will Ilse a step -down
transformer in conjunction with the
110 volt. Itm cycle supply. Incidentally
we can eon' pa re the twaveshalu' of the

SINE WAVE
OSCI LLATOR

Hysteresis curve of an iron sample
as it appears on the viewing screen
of the oscillograph tube.

line supply with that of the output of
the transformer. Let us do that.
The cathode ray tube :und the time
axis units are connected as shown in
Fig. 6. The transformer is connected
to the lighting system as shown in
Fig. 6 -A. A 1000 ohm potentiometer,
capable of carrying 250 mils, is connected across the 110 volt supply as
in Fig. 6 -B. Let us assume that the
step-down transformer is a regular
filament lighting transformer supplying 5 volts. We apply the output of
the transformer to the terminals Py
and the common anode (the midpoint
connection to the two grid leaks).
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With the cathode ray tube in operation mind the time axis tumbes extinguished. the spot will trace a straight
line on Hie screen. The length of this
lime should be measured with a ruler.
The It iiisfurtner should now be disconnected from the oscillograph tube
:nad the output of the potentiometer
connected to the terminals l'y and the
continual mush.. The lueteutio,neter
should now be varied until the line on
the screen is of the length obtained
with the tr:uisfor er. The potential
obtained Ilona the luetemthanetor unit
is note .'gnat to th. puteutbII obtained
from the transformer combination,
since the length of the image is
governed by the potential being applied to the plate. In this respect the
tube can be used as a voltmeter for

IternaIiug currents.
Now the tittle constant unit is placed
into olee'rati in and the waveform of
the house supply current will be visible on the screen. By varying the
filament temperature of the tube \'2.
the image on the screen can be stopped
and a study of the waveform made.
NOW the transformer cottlbination can
replace the 1)01RntIiu neter arrangement
and the waveform of the voltage output can again be made.
If one desires to make a study of
the effect of an overhauled vacuum
tube in an audio amplifying system,
the arrangement shown in Fig. T can
be used. Other systems will suggest
themselves as the experimenter becomes more familiar with the operation of the cathode ray tube.
a

Making Tests
Let us now put the tube to use. \Ve
will give several examples of the use
of this tube. Other uses will be discovered by the operator. Suppose we
wish to determine how an audio amplifying transformer or any audio
coupling unit will pass a 60 cycle
note. The easiest way of obtaining
the 60 cycle note is to utilize the regular 60 cycle house lighting supply.
But before we can make any tests
we must ascertain the shape of the
house supply current. We must determine if it is sine. By observing
the waveform of the potential as obtained from the house supply and comparing it with the waveform of the
output of the coupling unit, we can

10

magnetic hysteresis losses and obtaining
hysteresis curve of iron or alloys of similar characteristics.

for measuring

-"

'dl

ANODE

Test circuit for determining the power handling ability of an A.F. amplifier
by observing the phase relation between the Input and output voltages.

Matching Frequencies
Very accurate frequency comparisons may be made with the cathode
ray oscillograph tube. This should be
of Interest to people who have occasion
to work with audio frequency oscillators. In operation. one source of
alternating voltage is connected to one
set of plates and the other source of
alternating voltage is connected to
the other set of plates. (When making frequency comparisons, the time
axis unit is disconnected.) If the two
alternating voltages bear some simple
ratio In frequency the pattern upon
the screen will appear stationary in
the form of a Lissajous figure. When
making frequency comparisons, one
source of alternating potential is of a
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known frequency. The method of arranging an audio oscillator to be calibrated against a known frequency of
say 1000 cycles is shown in FIg. S.
The 1000 cycle note should be sine.
The amplitude changes are conventional potentiometers similar in arrangement to that used in the 110 volt
house current test. These amplitude
changers are necessary only in case
the applied potential causes an image
which spreads beyond the limits of the
screen. Getting back to the audio
oscillator. whose output should also be
sine, we are ready for the calibration
work. Let us assume that a known
frequency of 1000 cycles is applied to
one set of plates. An approximate
setting of the audio oscillator is made
at 200 cycles and close adjustment results in a stationary image similar to
that of Fig. 9 -A or 9 -B. The frequency of the audio oscillator is now
raised until the pattern similar to that
of 9 -C is obtained. This shows a 4 to
1 ratio. In other words, if the known

Photographing the Image
stationary pattern on the screen
can be photographed by the average
camera. I used a Graphlex with a 0.3
opening, 10 minute exposures and obtained some excellent stills. If desired, a pattern of the image can be
traced on transparent paper, if the
paper is placed upon the flat end of
the bulb. If this paper is thin graph
paper excellent records can be obtained.
A

Electric Sensitivity
'l'he theoretical formula covering
the operation of the tube and the deflection Y of the spot and the potential
P between the plates, with the
geometrical constants of the tube is
P Ll L2

Y-

2 VD

Here V is the potential between the
filament and the anode. D is the
separation between the two deflector

C.

-BFIG.I2

Phase relation curves of an audio amplifier. Curve A shows satisfactory
operation while curves B and C indicate overloading.

frequency is 1000 cycles, the adjustment of the audio oscillator is 4000
cycles. The ratio of the two frequencies can be determined when the
pattern is stationary by drawing two
straight lines tangent to two adjoining sides of the figure. The ratio of
the number of points at which these
lines are tangent to the peaks of the
loops on the two sides is the frequency
ratio of the two voltages. For example. in figure 9 -C, the ratio of the
loops which touch the tangents Is 4 to
1. It will be found possible to calibrate in this manner until a ratio of
12 to 15 is reached.
With the known frequency left intact, the figure will assume a different
shape if the unknown frequency is
less than the known. That is, the
Lissajous pattern will still remain but
in n different alignment. For example,
in Fig. 9 -D -E and -F we have ratios of
1 to 2. 1 to 3 and 1 to 5. In other
words the frequency of the audio
oscillator under test was 500 cycles,
333 cycles and 200 cycles respectively.
A very interesting phenomenon will be
observed when one frequency differs
slightly from that of the other.
In
this case there will be a varying phase
relation, and the Lissajous figure on
the screen will appear to rotate slowly. The greater the difference between
the two frequencies, the faster will
this image rotate.

plates of one pair, L1 is the length of
the plate in the direction of the beam
and L2 is the distance from the center
of the pair of plates to the screen.
The units are volts and centimeters.
In this oscillograph tube (the 224A)
Ll is 1.27 cm L2 is about 20 cm. The
distance between the plates is .475 cm.
With the operating potential at 300
volts the potential difference between
the plates needed to produce a deflection of 1 cm. is about 11 volts.
The capacity between a pair of deflector plates is approximately 10
mmfds.

Measuring Magnetic Hysteresis
Fig. 10 shows a method of measuring the hysteresis losses and a method
of obtaining the hysteresis curve. The
same to be tested is placed inside of
a solenoid with one end close to the
side of the tube. (The time axis unit
is not used in this test). An alternating current of the desired frequency and of sufficient magnitude to
produce a magnetizing field of sufficient strength to deflect the beam, is
passed through the solenoid. The
field from the iron deflects the beam
in proportion to the induction. Simultaneously a deflection proportional to
the magnetizing field and at right
angles to the field is obtained from the
voltage drop across the potentiometer
P in series with the magnetizing sole-

noid. This deflection is proportional
to and in phase with the current and

therefore the magnetizing field. The
resultant figure of the screen will be
a curve similar to that shown in Fig.
10 -A. The time axis may be produced
by first opening switch S and then
closing the switch and removing the
solenoid and the iron sample.

Testing an Audio Amplifier
The power handling ability of an
audio amplifier can be tested with the
cathode ray oscillograph tube by observing the phase relation between the
input and the output voltages. If the
amplifier is operating satisfactorily
the curve showing phase relation will
be a narrow ellipse, but if overloading is occurring in the amplifier, the
tops of the waves will be flattened.
and the image on the screen will
change its shape. The test circuit is
shown in Fig. 11 and the curves of
Figs. 12 -A and 12 -B and 12 -C show
satisfactory operation and two instances of overloading. The greater
the overloading in the amplifier the
greater the horizontal portion of the
ends of the curves. In this test it is
important that the input wave be
sine.
Additional information about the
cathode ray oscillograph tube will be
given in the near future.

Radio Holds Attention of 90
Million People
Al'PROXIMATELY 90,000,000 of
the 1.000.000,000 people living
within the world's constant
radio reception area receive
radio broadcast programs, in some
form according to a report on potential
markets for receiving sets by Lawrence
D. Batson. Electrical Equipment Division, Department of Commerce.
About 18,000,000 receiving sets are
now in use, according to Batson, who
estimates that 200,000,000 sets would
be required to service all of the people
within the constant reception area on
a basis of five members to each family.
Fifty -seven foreign countries now
maintain regular broadcast service
with Canada. Cuba, Russia, Sweden,
Australia, Germany, United Kingdom,
Argentina, and Mexico ranking first in
order of number of broadcasting stations maintained and regularly operated.
Radio broadcasting, according to
Batson. has attained as great importance in international, national, and
family life abroad as it has in the
United States, all circumstances considered, and has now been recognized
by all of the principal foreign governments as an important means of disseminating entertainment, information,
and instruction.
Radio programs have a striking
similarity all over the world and it is
not without some basis of possibility
that programs broadcast throughout
the whole universe may be expected to
prove more popular than those of local
(origin.
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The Use of Measuring Equipment
Utilizing the equipment previously described
By E. W. D'Arcy*
PART III

Measuring Capacities
the equipment described,
this is a very simple thing
to do. The bridge is connected as in Fig. 1. The
condenser to be measured is connected
across the secondary inductance. The
frequency of the driver circuit is then
varied until it is at reasonance with
the inductance and condenser, at
which point the vacuum tube voltmeter will show a maximum detection.
The switch is them thrown over and
the standard capacity unit connected
across the inductance, and it is then
varied until a maximum deflection of
the vacuum tube voltmeter is noted.
The capacities than are equal, and the
capacity of the standard condenser will
equal that of the condenser being
measured.
WIT11

then connected across the inducwnce.
'l'he capacity is then reduced uniformly. that is. readings are taken, if
the condenser capacity is .001 mfd.
maximum. at .00110. 1HSIS, .0007 mfd.
These readings are then marked down
on graph palar and plotted against the
wave length squared. that is, when the
condenser is set at .00011 uafd. the

driver circuit is varied until reason ancc is indicated by a maximum
deflection on the vacuum tube voltmeter. The frequency of the driver
is then noted and this gives its the
wave length squared.

Measurement of Distributed Capacity of Inductances
A bridge of this type greatly facilitates measuring the distributed capacities of an inductance.. This measurement makes use of the circuit diagram
shown in Fig. 2. This system uses a
plot of the wave length squared
against the condenser capacity. Since
<1.SS5 VL (C +Co)
a'= 3.553L (C+Co)

a

Since L, the pure inductance, is a constant, the relation between wave
length squared and C is lineal. and the
plot will be a straight line as in Fig. 3.
The slope of this line

d (X')

dC

-3.553 L

determines the pure inductance of
the coil. The distance from the
origin to the intercepts of the line with
the axis of abscissae determines the
capacity of the coil, for when
a' =0; C= -Co. In operation, the
standard capacity condenser is adjusted to its maximum capacity und
Engineer, Dar -Mac Laboratories.

-

FIG.2-

Circuit employed for measuring
the distributed capacity of inductances.

Measurement of Capacity Between
Primary and Secondary of Audio
and Intermediate Frequency Transformers
This is a very simple measurement
to make and oftentimes tells us the
reason for an unselective super. In
superheterodyne transformers, where
no attempt is made to reduce the capacity between primary and secondary,
there is quite likely to be a capacity
coupling effect across the entire amplifier system, and if local signals are
sufficiently strong, they will be rectifled in the first detector and then
amplified by the intermediate frequency amplifier
as an
audio
frequency Current.
In measuring the capacity between
primary and secondary of a transformer, the same kind of a circuit is
used as in Fig. 1. We have our
known capacity, and at the other
switch position the have one end of
each inductance connected. The hook-

switch arm is then thrown to the
standard capacity being used, and it
is varied until the vacuum tube voltmeter indicates that this circuit is at
resonance. The capacity indicated by
the standard capacity is the primary
to secondary capacity of the transformer under test.

Measuring Minute Voltages
calibrating the vacuum tube
voltmeter used in the bridge and connecting the bridge up in some such
circuit as shown in Fig. 5, it is possible to measure extremely minute
voltages. A resistance is used, and
the principle being employed is that,
knowing the current through a circuit
and the resistance of a circuit, the
voltage can be determined at any
point of its resistance, providing it is
a pure resistance and not a combination of inductance and capacity.
This system is used for calibrating
the vacuum tube voltmeter. A very
accurate calibration can be obtained
this way, and Hakes possible the determination of minute radio frequency
voltages.
By

Measuring Audio Frequency Transformer Characteristics
The following changes are necessary

in the Voltage Amplification Bridge
in September $Amo EN( described

before audio frequency
transformer characteristics can be
determined. It is necessary to change
the .002 mfd. blocking condenser in
the grid of the vacuum tube voltmeter
to a 2. mfd. condenser, and instead of
using a galvanometer, a 0 to 1.5
ntilliammeter should be used. This is
all that is necessary to change over
the bridge circuit. The driver circuit
explained in the August issue of
Ilarlo ENGINEERING must have an
audio frequency oscillator inductance
installed. replacing the radio frequency oscillator inductance. A deGINEERING)

A2

up is shown in Fig. 4.

-FIG.1Circuit arrangement for measuring
unknown capacities.

In operation, the driver and bridge
are started, the capacity switch arm
Is thrown to the off position, a note
is made of the frequency to which the
inductance
alone
responds.
The
switch arm is then thrown to the
transformer. whose primary and
secondary capacity is being checked.
The driver's frequency is then varied
until maximum response is indicated
in the vacuum tube voltmeter. The

- Co

O
-

FIG. 3-

mathematical basis for determining the distributed capacity
of an inductance. using the circuit
arrangement of Fig. 2.
The
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tests on all the equipment tip to the
tmdulaior tubes as to the quality of

MA

INPUT

oA

oA+
oB+
-

Fl G. 4

-

Circuit arrangement for measuring the capacity between primary and
secondary windings of audio and intermediate frequency transformers.
This circuit is actually the same as that of Fig. 1.

cade caparity block is used to ':try
the frequency of the driver circuit.
The same circuit diagram and instruments are used aside front these minor
changes.
Phis system makes possible the accurate determivatiou of the frequency
response of an audio fregaeucy transformer as the tube: simulate the conditions under tvhiiii the transformers
operate. Oftentimes the 'anse of disin an otherwise perfect radio
tort'
set is due to a defective audio frequeney transformer and ordinary tests
fail to disclose the trouble im the
receiver. By checking over the audio
frequency transformer. a Vry good
idea is obtained of the ',effect Hess of
construction. If any turns are short circnitcd. or a high 1esistanee
the transformer,
er, or a high capacity
winding is used in the transformer,
it will all show up on the curve
drawn cif the voltage aumplifieation of
this taut.sforme)'.

Use of Previously Described Equipment in Broadcasting Stations
It is surprising to the author that
in a large number of the broadcasting
stations he has visited. where the
equipment has been built at the station. no attempt has been made whatsoever to balance this equipment in a
scientific manner. Rather the proprietor or engineer of the station buys
standard parts and adapts them to
use in his .station. This, of course, is
perfectly all right and the output of
the station might be fair. but considering the type of receivers now
being used. a station's output must 1*
very near flawless before it can put
any feathers in its lint. The equipment necessary to do this is so relatively simple and the operation of this
equipment so simple. that it really is
surprising that it has never been used
oftener as a standard piece of equipment in the broadcasting station.
To illustrate what the author means.
we will explain the tests to he con ducted in a theoretical station. To
begin with, We have the microphone
transformer. and as a rule three
stages of ordinary amplification. The
audio frequency driver is connected
up through an impedance matched to
the primary impedance of the trans-

the amplifier systems. After we know
that all of the ant differ systems are
not distorting. turd the final check -up
shows distortion present, we know
definitely that we crut look for
trouble in either the 'modulator tubes
ut the ((onsLU1i choke roil. While
these tests are rather laborious, at
the same time when they tue finished,
the broadcast stilthat engineer knows
just exactly what the output of his
station is actually like.

1'orm11T

Broadcast Stations by Numbers
Di-and locTION.
identification
and lue'iitimn titi the receiving

to tviiieli the microphone is

eou'eotwl. The voltage output of the
driver circuit is kept at a constant
level for all frequencies, and the
Vaemumt tube toluaetcr is placed to
measure the output of titis amplifier
system. The Voltage being kept constant at all fretptencies and noting the
Voltage output trout the driver om a
piece of graph plotted against frequency. will give us a very good idea
of the amount of distortion present iu
the line amplifier. After this test has
been gone through and if the amplifier
is defective, it is eorrerted. Then ove
can go on tvith the lests. As a rule
broadcasting stations have at least
two stages of power amplification
ahead of the modulator tubes. A
vacuum tube voltmeter is connected
to the output of the power amplifier
and the same tests macle over again.
This in turn discloses whether there
is distortion present in the potter
amplification stages. after this test
has been gone through, we are ready
to ((heck the distortion ctutsecl by the
constant current ((hike coil and an
antenna system which is tit() selective.
For this test a plate rectification
Vaeuuut tube voltmeter is used and is
connected tic
a pick -tap coil. which
is not tuned to the frequency on which
a station is broadcasting. thus destroying any error which might occur from
a sharp pick-up system. The transmitter is then started and the same
test gone through with. This test
checks the total output from a station.
Ilowever. the t-t in itself is of no
importance mole s it is ascertained by
THERMO-
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FIG.5-

circuit for measuring extremely
minute voltages such as the voltA

ages in successive radio frequency
stages.

a
1D
o

set of radio broadcast station
channels by the simple method
thod
of skin' them numbers. as well as
call letter :. is being studied by a

special committee of the National
I:Icitrical Manufacturers Assaxiation,
and ill form une of the major subjects l'or discussion and consideration
at the meeting of the Itadio Division
of the Association. to be held at Edgewater Iteaeh Ilulel, Chicago, November 2x December 2.
Through a number of technical papers by authoritative experts the program will focus on proses rrl' the radio
industry which merit iiauiedi :ite attention from the manufacturer. The subjects itcluile: growth and development of the industry. merchandising,
relation of radio to the electrical industry. standardizatton
of radio
Iii-oadcast program copy. analysis of
the broadcast situation with respect
to inter -channel anal saune -channel
cross talk and heterodyne interference,
alit factors beating on the design of
radio products:, such as developments
laid characteristics of A. C. tubes,
methods for obtaining economical
pacer slimily front house lighting circuits. and future trends in cabinet
design.
With reference to numerical designation of btoadettst channels. Louis B.
'F. Itaycroft. Vice President in charge
of the Radio Division, in a statement
today says. "A striking suggestion by
It. lI. Langley of the Crosley Radio
Corporation, and a member of this
Association. has been made to us
which might eliminate the confusion
which arises over designation of
hurt
channels by kilocycle and
wavelength.
"These channels as determined by
the Federal Radio Commission, might
instead be designated by arbitrary
numbers. say from one to ninety -six,
as Mr. Langley suggests. This would
simplify press program announcements. simplify radio receivers, and
provide therm a convenient and quick
way for calibration of receivers for
both manufacturer and user."
A committee has been appointed by
Mr. Rayeroft to report on the desirability of numbering these channels in
the manner suggested.
me
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Methods of Controlling Volume
In

outline of the advantages and disadvantages of the systems most
commonly employed
By Charles Golenpaul*

Several years
thing was how
to. obtain volume. irrespective of toue ,tua lit y. Today,
most sets are capable of producing
more than ample volume. so that the
1118111 aim is to cut down the volume
tchen desired. tvithuut sacrificing time
T1:11E 4

change.

ago. the mutin

quality.

Let us bra in mind at the very start
of onr disensSiom oar volume control,
that the radio receiver is a collection of
delicately -Valanced circuits-or at least
it should be so. if the liest results are
to be obtained. The values of inductances are usually quite critical. so
that any change in the inductance of
one circuit may unbalance the receiver and result in distortion. For this
reason. therefore. the volume control
should be of the won -inductive type so
that there will be no ehanagc in inductance value as the result of a change in
resistance.
The cardinal principle in controlling
loud- speaker volume. aside from the
use of a non -inductive resistance, is
to begin as soon as possible in the receiving process. III other w,nal.s. the
nearer the antenna end that the control is put into effect. the better the
results and the simpler the control;
and vice versa. the nearer the loudspeaker end. the more energy must be
handled by the variable resistance and
the more likelihood of distortion.

Control in Antenna Circuit
The simplest volume control is a
variable high resistance in the antenna
lead. which serves to cut down the
signal (-mercy. and is of real value
especially tchen intercepting powerful
Some tithes the varlocal stations.
iable tiicli resistaaae may lie shunted
across the awtnut and _round binding
posts of the set. . \t any rate. wilt n
Suitable mou- iudnel ive e :aiable resistor
volume euna simple aamd uudi -I n
trul is obtained for ray receiver. The
resistance rampe tuft be from practically zero to seceni williun ohms in
case of the resistor pinecd in the
:nateuna lead. whi(-li ti teats to be the
bettor of the two arrangements.
Now it we do nul u licol the energy
nt the very'etitra tv to the radio set.
the next best bet is to control it as
soon as possible in the radio frequency
stages. Ilene the best practice is to
Wave the variable resistor iii the plus
"Il' 911 -volt lead. so us to control the
plate nrrelt of the radio frequency
tubes awl therefore the energy passed
1111
to the detector tu tu'.
it iS also
possible to control ovcilhltun by means
of a variable high resistance. lint in

td

tit

this case
American

tine adjustment variable

at

.11

cello meal Laboratories.

resistor -one that has an absolutely
gradual adjustment of resistance-is

essential. The resistance should be
of the order of practically zero to
some 7.01).18111 whets. in providing the
necessary wide adjustment.

Volume and Sensitivity Control
with it volume cwntrol in the plate
circuit wf r.f. tubes. it becomes possible to employ coils which will norm-

ally oseilhte at 90 volts on the tubes,
with whatever stabilizing method may
be used.
Then, with variable plate
voltage. the receiver can Ite worked at
top efficiency, right on the very verge
of oscillating. as well as brought down
to a very low efficiency in reducing
laid- spanker volume without distortion. We hare. therefore, a sensitivity
cum trcul as well as it volume control,
which is ideal in present -flay reception.

Regeneration Control
if

the set is of the regenerative variety. the regenerative action is the
obvious thing to (-enrol. and this may
he readily ,lone without having to fuss
with the critical tuning means which
oat be left fixed at the desired point
of naaximmn efficiency. The volume
control may consist In this case of a
precis(' variable resistor of at least 0
to 'OO.000 ohms resistance. shunted
:across the terminals of the tickler or
feedback coil. Needless to say, only
the non -inductive type resistor can be
used. if desired. the set can be tuned
to full oscillation. with the variable
resistor serving to by -pass more or
less of the fecl -back energy in getting
down !slow the oscillating point with
razor -sharp provision. This is a most
pupniar method of controlling regeneration. and likewise volume. especially
in the critical short -wave receivers.
The mum -oscillating detoctur nary

oho bo.co ntrolled by meals of a variable high resistor in the plate lead.
especially if 90 volts is applied to the
detector so as to 11:n-e plenty of margin

in cutting down to the desired volume.
\l,,st of the present -day detector tubes.
being of the high -vacuum type. work
lest with higher voltage than the
former soft or gassy detector tubes.
Su fair. we have been dealing with

minnte eturetls. so that n light -,Into
variable resistor cant be employed. provided it maintains its 1111.¡1,1 meat
without fluctuation to valise noisy reception. There is no reason for employing the larger. heavier and store
costly variable resistors for sucli applications.

Controlling Volume in A.F. Circuit
In guimg into the audio- frequency
field of reception. we begin to en-

(-winter real power. Still, the volume
eat! In controlled at the secondary of
the tint transformer. by means of a
variable resistance shunted across it.
This variable resistance has the further advantage of matching up the
eharacteristics of the two transformers
of the usual amplifier. so as to obtain
:1
mere uniform amplification curve.
in the ease of resistance coupling and
impedance coupling. a potentiometer
arrangement is more desirable, as a
rule. but it is good practice to shunt
a variable resistor across the input
to such an amplifier, by- passing more
or less of the energy delivered by the
detector.
The next and last place for controlling the volume of the receiver is to
shunt it substantial variable resistor
aerwss
the loud- speaker terminals.
Ilene again. a non- inductive variable
resistor taust be employed. and since
there is often considerable energy to
handle. a substantial device must be
employed.
Even the largest loudspeaker. taking the output of a push pull amplifier using 210 type tubes,
caul be readily and safely controlled in
this manner. although once more we
slake it plain that a better control can
be had by going back to the r.f. end
of the receiver.
The usual radio power unit is provided with variable voltage controls,
but these are not intended primarily
for altering the volume of the set.
'l'hey are meant to establish a balance
with the circuits and the tubes of the
1/nee that balance is atreceiver.
tained. these contrits should be left
glume. imiter means of volume control
be enlpluyed in the receiver
$1141111141
itself or at the lend- speaker. as above
outlined.

Conclusion
Prout all stamdpoimts. the use of a
variable reistamee in ',Hi, with the
antenna

lead

is

probably

the

most

satisfactory means of controlling
yolnma.
Furthermore, this method
ontrols th, sensitivity. as. well' as the,
colmma and is of considerable value in
this respect since ii is itissible to prevent the detector iabe. front. erring overloaded by Meal. high povvip stations.

hitvionsly. it is-equally true that one
or more variable resistances employed
in the -It" leads of the tuned radio
frequency amplifiers will allow one to
ailler both the volume awl the sensitivity in nitwit the saute way as a
vnrinblw resisance in the attenta lead.
bud it is haniily :us cotoeniemt a method
its the later unless the variable resistamp or rosistutcos are tu be employed
for the stabilizstirm of the radio frequemey stages as well.

1

j

Ck)
:
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land- sieaker windings from the high
plate current of the last power tube.
but also to compensate for poor loudspeaker performance at low frequencies.
Four Ci-327 (heater-typel tubes are
engdayed in the three It. F. stages and

The A.C. Operated Shielded Six
The A .1': ci wrated Shielded Six,
described in the November issue of
Radio News, comprises three low -resistance, low -loss tuned -It. F. amplifier
stages and a detector: each containing
a space -wound radio -frequency transformer, the primary alai secondary
windings of which are held on a
molded bakelite form in such fashion
that they are practically air -supported.
The grid circuits of all four transformers are identical, as are the characteristics of the four modified- S.L. -F.
tuning condensers employed with them.
As a result. the tuning adjustments of
the second. third. and detector stages
being identical. all are operated by a
single -control dial simultaneously adjusting the three eondensers through
the agency of a mechanieal link which
is free from back -lash. Since antenna
characteristic's cannot be definitely
pre -determined and will vary with
every installation, the antenna stage of
the Six is tuned by a separate control:
and in order to accommodate varying
lengths of aerials, a tap -switch is
provided. allowing the use of part of
whole of the antenna transformer's

as a detector.
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IMPORTANT NOTICE
Beginning with this issue, Radio
Engineering will specify the parts
used by the designers of sets reviewed in the Constructional De-

E-

i

velopment Section.
The manufacturers who, by the
employment of competent engineering brains and the maintenance of
h and laboratory
facilities, are doing the worthwhile developmental work in the
industry, are entitled to receive
editorial mention.

Readers desirous of obtaining the
names of the manufacturers of the
parts Included in past reviews may
receive them by sending a request
to the Readers' Service Department, Radio Engineering, Inc., 52
Vanderbilt Avenue. New York, E.

primary coil.

N. V.

The audio -frequency amplifier con-

Editor

sists of two stages employing large
heavy transformers which gr(vide excellent low -note reproduction with a
5,000- cycle cut-off: resulting in the
elimination to a great extent of background noise, heterodyne squeal,. and
interference. An output transformer
is employed, not only to protect the

et-

: idllNlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllpllllllllllllllllllllllllllllllllllllllllla

Tho first audio amplifier is a l'X -321I
raw A. C. tube, which is entirely
suited for first -stage audio work. The
second audio stage consists of two ('X371 power tubes in a push -pull ampli-

'1111

tier circuit capahlc of delivering considerably more undistorted power output than will the average 210 power
puck employing only one amplifier
tube. The ('X -371s are not strictly
A.('. -type tubes, but are entirely suited
for Last -stage audio work with direct
A. t'. excitation of the filaments. The
push -pull feature is optional. and the
receiver as available in kit form is
provided with a straight 171 power
output stage which delivers ample
volume for the majority of homes.
The set illustrated herewith fuses the
push -pull arrangement.
Power for the receiver is obtained
through a power-supply device. which
is essentially a very carefully designed
'B" socket -power unit incorporating
automatic voltage regulation by a glow
tube and a special selective filter circuit. This lower unit consists of a
step -up transformer carrying two 250volt windings, and an 55- milliampere
ftullw:ve gaseous rectifying tube. The
output of this tube is filtered through
a single double-section choke coil and
a spa't'ial combination of condensers
providing a selective circuit resonant
at 120 cycles -the fundamental ripple
of the rectifievl output. The filter delivers to the voltage dividing resistor a
total of 220 volts ut approximately 82
milliamperes. Of this. a portion is
drawn by the glow tube, to be given up
to the receiver under the instantaneous denaamli limposwl by strong signals:
the remainder goes directly to the
plates of the lower output tube.
Filament excitation is obtained from
three separate filament- lighting wind-

LSpeoAer

(Ground

trial

(A

71,110 V,
60 Cycle
A.C.

A top view of the A. C. Operated Shielded Six, and the special "A" and
The output audio frequency stage in this receiver

"B"
is

power unit to which it is connected.
operated

push -pull
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GROUND
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-J

S2

e
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o

1.5V At
5V. AC. 13*7.20
$+45
8+90
fact that, with the
The complete schematic diagram of the A. C. Operated Shielded Six. Take special note of the
exception of the A.F. amplifier, A.C. tubes of the heater element type are used throughout. The small diagram in
the lower left hand corner shows the tube terminal markings.

XY

B=

2.5V AL.

ings carried by the power transformer.
One winding of 2.5 volts lights the four
CX-327 heater tubes; another winding of 1.5 volts lights the CX -326 first
audio -stage amplifier; and the :hard
winding of 5 volts lights the CX -371
power output tubes. "C" potential for
the various circuits is obtained by
means of four resistors inserted in the
common grid and plate returns; the
voltage drop developed in operation
serves to bias the various tube grids
to the proper value.

1
1

1

-1
S2 -1
SI

1
1

R8-1

-1
-1
CD -1
PT

CII

b

Silver Marshall No. 636ÁC
terminal strip.
Silver Marshall front panel
(brass) 7" x 21 ".
Sliver Marshall steel chassis
12" x 19',' x 11/4".
Carter' S.1'.D.T. antenna
switch.
Carter on off- switch.
Kellog contraction wire.
l'olymet resistor mounting.
Polymet 2.0,000 ohm fixed
resistor.
Silver Marshall type 329.\
power transformer.
Silver Marshall type 331
choke coil unit.
Silver Marshall type 511
filter condenser.

PT

:tov

CORO
ID

a

ta w
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

LILA

SOCSET

f

6

,4s

r

2,4

xv

Schematic diagram of the

special "A"
and "B" power
unit

for

the

A. C. operated

f

Shielded Six.
VS is a voltage
regulator tube.

b
8
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RS

ro
SET

LIST OF PARTS REQUIRED
Silver Marshall type 316A
variable condensers.
Silver Marshall type 31613
Cl, C4
variable condensers.
L1 -1 Silver ybarshnll type 116A
tuning coil.
L2, L3, L4
Silver Marshall type 118A
matched) tuning coils.
3 Silver
Marshall
Stage
shields.
4 Silver Marshall coil sockets.
V1 -4
Silver Marshall
5 -prong
tube sockets.
V3 -7
Silver Marshall standard
tube sockets.
T1 -1 Silver Marshall A.F. Transformer.
T2-1 Silver Marshall Push -Pull
input transformer.
T3-1 Silver Marshall Push -Pull
output transformer.
1 Silver Marshall triple link
for variable condensers.
C5 -1 Carter .002 tnfd. fixed condenser.
CS, C7, CS
Carter No. 105 fixed condensers (.5 ofd. ).
RI-1 Carter 11'600 potentiometer.
LS-2 Carter tip jacks.
112
Carter II609 fixed resistor.
113. 114
Carter II1000 fixed resistors.
R5, 116-2 Frost FT64 tapped resistors.
R7
Mountford 5,000 ohm fixed
resistor.
2 Mart in-Copeland
vernier
dials.
C2, C3

-2
-2
-3

I

-4
-3

-3

-1
-2
-1

Silver Marshall standard
tube sockets.
Silver Marshall type 659
tapped resistor.
Silver Marshall steel base
1
No. 634 7" x 7".
Cunningham CX -326 A.C.
\'1 -4
tubes.
Cunningham CX -327 A.C.
V5
tube.
Cunningham CX -371 tubes.
vo, \'7
V8-1 Q.R.S. full wave rectifier
tubCunne.
ingham CX -374 volt\'9
age regulator tube.
R9

-1

-4
-1
-2
-1

I

tu disconnect the aerial and
ground wires from the receiving set
proper. and attach them to the two
binding posts of the Short -Wave Converter. The detector tube of the receiver is placed in the tube socket of
the converter, and the cable plug from
the converter is inserted in the detector socket of the receiving set. No
other tubes are removed. no battery
(vires are disturbed. and the loudspeaker remains as usual. The tuning controls on the reeeiving set itself
are not used. The tuning is :ill done
from the one dial of the converter.
The device in reality is a short -wave
set. comprising a regenerative detector
and an attachment plug for connecting
it to the audio end of the present receiving set and to the battery supply.
This method of connecting the two
units together is novel. It consists
of a five- conductor cable (two lends
not used: and :in old vacuum tube
base for the plug. The glass of the
detector tube is broken off and the
base cleaned out. Three wires from
the cable are soldered to the terminals
inside the base, q.ne to the "A" plus,
one to the "A" minus, and one to the
plate terminal.

s:n't

I

0- 500.000
OHMS

R.F
CHOKE

A Short -Wave Converter
For the radio fan who wishes to
explore the short -wave baud from 15
to 125 meters. several ways are provided. However. the plans thus far
advanced require changing the connections of the present broadcast reeciver to suit requirements of the
short -wave set.
Any radio receiving set may be converted instantly. and at will. Into a
short -wave receiver by the Ilse of the
Short -Wave Converter designed byPerry .c. Govfdat. It is only neces-

SEC.
.00025 MF.
PRI. R
SHORT WAVE
COILS
1

APLUG-

Schematic diagram of the
Wave Converter.

Short

l'ogr

992
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receiver. the plug stade from the old
tithe base just as if it were a tube.
\\'hen the antenna and ground connections hate 11111.11 changed to their respeclive posts on the concerter, you
are ready lo listen in. To do so, simply leave the louai- speaker where it is.
or if phones are used, these may be
plugged in as usual in any stage for
which a jack is provided on your
particular set. Turn the variable resislance, ace's the tickler coil, until
the receiver oscillates. Tune in a
station and clear up the signal by a
further adjustment of the variable
resistance or rheostat, as required.

00025

MFD.
CONE)

20

.00025

OHM

MF.

0.HE05

LT

nn1

w

1

IT
DET SOCKET IN
RA010 RFC. SET.
PLUG TO

0-300000

CBMS

Layout of parts and wiring diagram for the Short Wave Converter.
connecting plug is made from an old vacuum tube base.

The

great :lid in reeiviiì short tv:nes.
but it also s:ne' one Inning condenser.
In the (í1mí1 this resistant( is connected across the plate or tickler cull.
.\ coudcuscr of especially low minio,I ity is used to tune each
n111111
second:n> coil iu the c,a\e1111.11, stud
with a set of Ihroe coils II1is condenser
will tone over a NV:ne 11:11(1 eX 11'11111112
1'1,111 I:; io Dui 11111
s. .\ vernier 111n1
ix :1 ueceail\- ,m the tuning condenser,
as the tuning will be found extremely
sharp.
The accompanying layoal and wiring diagram give the necessary details of arrangement :nul wiring.
The choke roil is were important
and nuts! not be ,11titled. 'When bypassed with a .001 lard. condenser. it
tvill permit the plate lead to he of
saftieieut length to reach the reeciVing set. If a choke coil cannot he
easily secured. ono can be made by

in diameter with
core.
To operate

a

wooden

1/4-inch

211

1.t
phut

tar HARTS REQUIRED
rheostat.
National equicycle

1- .1u11_5
lord.
denser.

con

11-

-Standard Iyl..
ohms).

I'larostnI

11.5,0011,060

1- Ilnrd rubber or bnkelile nn uel (î
X 3/161.
1- woolen baseboard î s 11 x V2).

x 12

1

Screws. wire and solder.

the Short -Wave

Con-

I

winding

11H1

turns of

at r:uulonl on

a

N11.

_r,

I0'1' wire

wooden spool

1_

inch

A

top view of the

Improved Aristocrat Receiver. Note that the antenna
coupler has a variable primary coil.

verter. remove the ilelccl,r tube from
Ille regular broadcast receiving set
and plaice il in the tube socket
the
converter. Next select the plug -in coil
covering the wane Viand ill tvhich you
wish to receive. :and plug il into die
coil jacks. '!'hen insert in the detector
tube socket or the re:floor l titicalst

,l

m

The Improved

Aristoerat

Mr. .\rthsr Lynch has, for a long
time. insisted that it is possible to
produce the necessary mini
l for a
more Iham ordinarily gaud receiver.
ouaploying real engineering. so that
the material aec,ss:ny for building it
could be purchased at retail -and not
cat prices Miller foot* between $25.011
and $ 35.00. The notion was that the
material would be of the highest grade
and still be twailallc to the elan of
limited financial resources.
.\ few years ago he designed a reel-Mg' which was nuwa as the

".\rist,rrat."

II

w:ts

di-s,rihed

in

Indio l:roodro.s/ utuutlt aflor month

view of the special deck designed for the Improved Aristocrat Receiver.
This includes a three stage resistance coupled audio frequency amplifier.
A

-

-w,c' Iit

Eleel rad grid leak.
1- I:b% standard socket.
1 --Nat bona! type It
vernier dint.
1-- .t,'r,v ux .111111_5 at 1'd. mira condenser.
Aerovox .11112 mad. ntlea condenser.
1 -Set of she rtwa ve
ae ro coils.
1 - -- Silver
%I a, rshall choke coll. No. 275.
Itirnbnrh :-foot cable.
2- -X -L push rya, binding posts.
:1

1

1

Another feature of the short -wave
converter worthy of mention. although
not new. is its effective regenerative
control. .\ o- 7..0011.000 ohm variable
resistance is used fur this purpose.
Not only doe.' it serve as a smooth
and continuously V rialole control of

sr

I-

1....m

and became ,1(e of the most satisfactory receivers ever described in that
niagarine. Even though it was a
mighty line receiver nand every effort
had been Ioid to hold the pt'ioe down,
it wnu11 co-t :a little more than $60.00
to purchase the parts. 'l'he problem
twins to col Igo cost oilliout detracting
remit the excellent qualities of the
receiver.
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It was decided to have a manufac-

turer turn out the sub -panel with all
the parts on it. That cut the cost way

down and eut the work for the home
constructor down to a minimum. At
the saule time these advantages were

e

Radio front panel. including
1- Wireless
dials and mounting brackets.
and Output).
4Binding posts (Ant.
1Birubach 6-wire battery cable.
1-Ceco type K r.f. tube.

-Ceco type II detector tube.
2-Ceco type G high -mu tubes.
1

1

-Coco type

l'

semi -power tube.

T
l3511.`

45
259V.
C

A-C+

The schematic diagram of the Improved Aristocrat Receiver.
indicated, the antenna coupling Is variable.

realized other engineering features of
merit were utilized and the sum total
result is a unit which is called a
"deck ".
The "deck" is a sub-panel with
everything necessary for making a five
tube receiver mounted right on
except the tuning elements. There
are five of the latest type sockets; all
the coupling condensers and resistors
for the latest type resistance amplifier
held in place by a new type of clip
which insures perfect contact.
IIoles are provided in the deck for
ten binding posts. The posts, however, are not part of the deck equipment because some constructors will
wish to use a cable for the battery
connections.
The new deck may be used with any
one of the whole group of circuits and
will, regardless of the circuit employed, deliver very much better than
average tone quality because of the
resistance coupled amplifier which it
has been made to include.
As will be seen fr itn the diagram,
the Improved Aristocrat circuit consists of one stage of tuned, neutralized
radio frequency amplification, a regenerative detector and three stages of
resistance coupled audio frequency
is
amplifier
The
amplification.
designed to employ a semi -power tube,
of the 112 type, in the output with
135 volts "Ir. If desired, the "B"
voltage can be raised to 150 or 180
with a proportionate increase in the
"C" voltage on the semi -power tube,
or a 171 tube can be used with 180
volts "B" and 40% volts "C." But
in this case, it is necessary to use an
output filter or output transformer to
protect the loud speaker from the
high directed current flow.

it-

1

LIST OF PARTS REQUIRED.
deck, complete with sockets

-Lynch

sistors and fixed condensers.

-Pair Sickles coils.
Cogswell type A variable condenser.
11- Cogswell type B variable condenser.
1

re-

ófo-OA+BAlthough not

A Constant Voltage

`B" Elim-

inator
One of the most important features
of a "B" eliminator is the percentage
of fluctuation of the output voltage.

If the voltage from the eliminator
fluctuates to an appreciable degree,
FILAMENT WINDING
LEFT OPEN

Connections to be used in the Constant Voltage "B" Eliminator when
using a full wave gaseous conduction rectifier tube.

the utility of that eliminator is very
limited. In the first place, the voltage
fluctuations will cause very detrimental effects when the eliminator
unit is used in conjunction with eery
tain types of audio amplifiers. Low

frequency Oscillation erstwhile "motor
boating" is very often due to voltage
tl uc ua t ions.
In the design of the "Constant Voltage `B' Eliminator," designed by John
F. Rider, great consideration was accorded the subject of voltage fluctuation and every effort was made to reduce these fluctuations to a minimum.
It is for this reason that the design of
this unit incorporated the "Glow" tube.
a tube designed to keep a constant
voltage across two points connected to
it. The operation of this tube, however, is not limited to the control of
voltage fluctuations occasioned by
momentary changes in line voltage. In
addition this tube keeps the voltage
constant within certain values of current drain. In the conventional "B"
eliminator, the voltage at any tap is
governed by the drain upon that tap.
If the current drain is increased beyond a certain value, the voltage available at that tap will be reduced. But
with the glow tubes this is impossible
within certain limits; limits which are
large enough to cover the average use
of the eliminator unit. By using a
glow tube to control the 90 volt tap
and another tube in series to control
the 180 volt tap, constant voltages are
always available from these two voltage terminals.
Another salient feature of the "Constant Voltage "B" Eliminator is the
use of a filter system consisting of a
single- section of tuned filter and a section of brute force filter. This
arrangement is far superior to two
stages of brute force filter because the
filter action is much better. The
tuned stage is tuned to the frequency
of the charging current in the output
circuit of the rectifying tube, which in
this case is 120 cycles. The brute
force section on the other hand operates in the elimination of the harmonics.
The voltage taps are located so
that 45, 90 and 180 volts are available.
The percentage of A. C. component remaining in the D. C. output is exceptionally small. (This is due to the
use of the tuned section in the filter).
The reason for the design of only a
"B" eliminator rather than a combination of "B" and "C" is found in the
fact that the cost of the equipnient
necessary for the "C" elimination is in
I

B+
I80V.

B+
90V

6+
45V.

B
FILTER AND REGULATOR SYSTEM

Circuit diagram of the Constant Voltage "B" Eliminator. Two voltage
regulator tubes are used at the output of the filter.
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Layout of parts for the "Intertrol Five." The tip jacks 19 and 20 allow
an electrical pickup to be plugged in so that the A.F. amplifier may be
used for the reproduction of phonograph music

excess of that necessary for the purchase of a "B" battery to be used as
a source of grid bins. Furthermore
the A.C. component remaining in the
output is, in the case of "C" elimination fed directly into the grid of the
output tubes, with the result that this
hum is amplified.
In the effort to maintain the output
voltages, constant care was exercised
in the selection of the power resist unces. These are wire wound units
possessing nil temperature coefficients.
LIST OF PARTS REQUIRED

energy and constant selectivity are
kept up.
The regenerative detector provides a
novel and important feature of this
circuit. An inspection of the schematic
diagram will show that the plate of
the detector tube (16), in addition to
being connected to the primary of the
A. F. transformer, is also connected
back through the adjustable condenser
(13) to point "P," which is one end of

3 RADIO
ENGINEERING AP-
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volt

POINTS SECOND ASSOCIATE
EDITOR

tubes, U.S. 874.
1 -U.3. 213 rectifying tube.
Aerovox 4 mfd., 400 volt filter condensers.
Aerovox 2 mfd., 400 volt filter condenser.
Aerovox 1 mfd., 400 volt filter condensers.
Electrad 10,000 ohm continuously variable power resistance.
Aerovox 1,500 ohm fixed wire power
resistance.
43; 90
4 -Ehy binding posts marked
and 180.
2 -Boxes of Acme Celatsite hookup wire.
Westinghouse Micarta panel, 10" x 12 ".
Baseboard. 10" x 11".
Cutler -Hammer Toggle switch.

Radio Engineering Is pleased to
the
announce
appointment of
Harry G. Cisin as its second Associate Editor.
Mr. Cisin is a graduate M.E. of
Cornell University and also holds a
certificate of Electrical Engineering.
He
taught Electrical
Engineering at Johns Hopkins
University. and in later years at
Stevens Institute of Technology,
under Prof. Hazeltine of Neutrodyne fame.
Mr. Cisin was at one time Engineering Editor of the Electrical
Record and Technical Editor of
Radio Listeners Guide and Call
Book.
Several works on Marine and
Electrical Engineering under Mr.
Cisin's name are used as text
books in a number of Schools and

1- Samson
power transformer, 220
output.
Samson unit (tuned -brute force).
13-Amsco sockets.
2-Glow

21211-

-;

111-

grz

Colleges.

The "Intertrol Five"
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The "Intertrol Five," designed by
H. G. Cisin, M. E., has ample selectivity. plenty of volume and excellent
tone quality.
There is one stage of tuned radio
frequency amplification, a regenerative
detector of special design, one stage
of transformer coupled audio frequency amplification and two stages
of step -up impedance coupled audio
frequency amplification. Both the
antenna coupler and the interstage
r. f. transformer are of special construction. In these coils, the coupling
between the primary and the secondary is automatically varied by the
rotation of the associated tuning condenser. At short wave lengths. where
the energy transfer would ordinarily
be much greater, (with consequent
lessened selectivity) than at long wave
lengths, the coupling between the
primary and the secondary of each
coil is automatically made less close
and vice versa for longer wave lengths.
In this way, a constant transfer of

the primary of the auto -couple coil
(8). In this way, regeneration is obtained, since the portion of the
primary, B -P, acts as a tickler coil.
Since the coupling between the primary
and the secondary of this coil is varied
as the condenser (12) is rotated, there
is an automatic oscillation control.
Consequently. regeneration is always

attained at a point of highest efficiencyand scull a high degree of radio frequency amplification, but on the other
hand, there is a complete absence of
squeals or howls. In order to get still
finer adjustment of regeneration, a
variable resistance is provided, as
shown at (7) on the diagram. Shielding between r. f. and detector stages
adds still further to the efficiency.
On the audio side, the combination
of the A. F. transformer with the two
impedances results in an amplifier
which reproduces all audio frequencies
equally well.
Electrical reproduction of phonograph music, through the "Intertrol
Five " audio amplifier, may be had by
plugging the terminals of the electric

phonograph pickup into the tip jacks
19 and 20 and throwing switch 21 to
the right.
LIST OF PARTS REQUIRED
2-Mar-Co vernier dials, type 192.
2-.00035 mfd. IIanuuarlund "Mid-Line"
variable condensers (4, 12).
2-Auto-couple coils, Hammarluud (3, 8).
2-Aluminum shields, 6" x 7" x 6 ". Ham marluad.
4- Amperites,
No. 1 -A, with mountings
(6, 18, 25. 301.
1Amperite, No. 112,
5-Eby sockets,

with mounting (35).

new style (5, 10, 24, 29,

341.

2-Samson R. F. chokes, No. 85 (11, 171.
Thordarson transformer, type R-200
(22).
2-Thordarson autoformers (26, 31).
1Thordarson 30 henry choke. R -196 (38).
1-Royalty variable resistance, Electrad
type "G" (7).

1-

1- Electrad Tonatrol (23).
1.00025 mfd. Sangamo by -pass grid
with clips (14).
-3 denser
meg. Durham metalized resistor
leak (15).
1

con-

grid

-.001 mfd. Sangalno by-pass condenser
(10).
3 -Acme 'Parvolt"
?t.
mfd.. series "A"
cubical condensers (27, 32, 36).
1 -Acme
"Parvolt" 1 mfd., series "A"
cubical condenser (42).
1 -Acme
"Parvolt" 2 mfd., series "A"
1

cubical condenser (39).

1-X-L variodenser, type G -10 (13).
-posts (1, 2).
1- tarterpush`Imp"
filament switch (9).

1- Carter,
single -pole double -throw
tloug -short aerial

switch
type) (21).
metallized resistor

1

-0.5

1

-0.25

resistor

1

-0.1

resistor

1

-Roll

meg.

(28).

Durham

meg. Durham metallized
4331.
meg. Durham metallized

(37).
3- Durham
vertical resistor mountings,
single type (28. 33. 37).
4Taxley "Pup" Jacks (19, 20, 40. 41).
1- Taxley
7- strand cable complete
with
connector plug and mounting plate
(43).

Acme Celatsite wire.

-Can Fester

Radio Solder (Rosin Care).
1- Panel.
7' x 21" x 3/16" Westinghouse
Micarta.
-panel. 7" x 21" x 3/16" Westing1- Subhouse
Micarta.
1"Ivevline" cabinet. 7" x 21" x 10".
1"Ceeo" special detector, type "H" (161.
2-"CeCo" vacuum tubes, type "A" (5.
1

1"CeCo"
1-"CeCo"

24).
high Mu tube, type "G" (29).
output tube, type "J -71" (341

-

The schematic diagram of the "Intertrol Five." A novel form of regeneration control is employed In the detector circuit.
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Conference on Engineering
Materials, Berlin, 1927
The preparations for the Conference

on Engineering Materials which is to
take place from Oct. 22nd until Nov.
13th have already far advanced. The

program of papers contains about 200
lectures to be read by scientists and
practical engineers.
Three groups of engineering materials will be dealt with, namely: Iron
and Steel. Non -ferrous Metals and
Electrical Insulation Materials.
More than 200 testing machines,
which will be shown in operation will
introduce the visitors into the latest
methods of testing, which are not
familiar even to many engineers.

P. C. Dittman Made President
of LaSalle Radio Corp.
The directors of the LaSalle Radio
Corp., of Chicago, manufacturers of
LaSalle High Vacuum Radio Tubes,
announce the election of Mr. Paul C.
Dittman as president of the corporation.
For more than twenty years Mr.
Dittman lias been prominently engaged in the lamp industry -an industry which closely parallels radio tube
manufacturing.

New Algonquin Vice- President
Mr. H. It. Pletcher. for some time
Director of Sales of the Algonquin
Electric Company, 245 Fifth Avenue,
New York, has recently been made a
vice -president :und director of that organization.
Before identifying himself with the
Algonquin Electric Company, now
some ten months ago, Mr. Fletcher
was connected with the Apeo Manufacturing Company as Sales Director.
Previous to entering the radio industry, Mr. Fletcher was connected for
eighteen years with the automobile
industry. He was first a distributor
of Hudson cars and Stewart Trucks,
later an officer and sales manager of
the Stewart Motor Corporation of Buffalo, resigning to become vice-president and manager of C. T. Silver
Motor Company. eastern distributor of
Overland and \Cillys- Knight cars, and
was also general manager of the Stutz

Motor Company.

Sterchi to Concentrate on
Freed -Eisemann
Sterchi Bros. have just become distributors in East Tennessee and

at

dealers in Knoxville for the
nn line of radio sets, and the
firm is discontinning the other five
lines previously carried.
Sterchi's will also handle the FreedEisemann radio speakers, R. C. A.
totes. Basco -A" and "B" power units
and other necessary equipment.
Equipment of other standard lines
which are being discontinued is being
sold out.

patents. in conjunction with a license
under Hogan Patent No. 1,014,002,
cover the one -dial construction put out
by the Atwater Kent Company.

Victoreen Radio Company
Take Over New Quarters
The Victoreen Radio Company and
the George W. Walker Company, have
moved to their new location 2525
Chester Avenue, Cleveland, Ohio.

Grebe Takes R. C. A. License
After negotiations which have extended over a considerable period of
time, A. H. Grebe & Company has
filially concluded an agreement with
the Radio Corporation of America.
whereby it becomes a licensee of the
hitter company.

Sarvas

Gets Westinghouse
License

The Sarvas Electric Company, New
York, has been appointed a licensee
of the Westinghouse Electric Manufacturing Company under the "Rectos"
patents.
The new Triton trickle
charger made and sold under this

agreement as a Sarvas -Westinghouse
product by Sarvas Electric Company
employs the dry -rectifier developed by
Westinghouse.

Speaker Manufacturers Merge
Announcement is made that the
Radio Foundation, Inc., of New York,
manufacturers of R. F. I. Speakers,
and the Spartan Electric Corporation
of New Jersey, for many years manufacturers of Spartan Speakers, have
merged their interests and henceforth
will market their products under the
name of R. F. I. Speakers.
The new- company, which will
operate under the name of Radio
Foundation, Inc., has established
executive and sales offices at 116 to
Il8 West 14th Street, New York City,
and all manufacturing will be done in
the former plant of the Spartan Electric Corporation, located at 164 Pennington Street, Newark, N. J.

Federal Radio Corporation
Takes R C A License
By recent arrangement the Federal
Radio Corporation has been licensed by
the Radio Corporation of America
under all of its patents and rights pertaining to tuned radio frequency receivers, regenerative receivers, and
grower supply units.

NEMA Suggests Colored
Vacuum Tube Sockets
A suggested standard for future design covering the color of vacuum
tube sockets has been adopted by the
Radio Division of the National Electrical Blanufacturers Association. The
suggested standard reads : "The colors for vacuum tube sockets in receiving sets shall be as follows: For gen-

eral purpose tubes -dark red; for
special detector tubes- green; for audio lower tubes -orange." This suggested standard to govern future design and enable rapid identification of
sockets in all sets was adopted in July,
1927.

Zenith Sales Manager Becomes
Cleveland Jobber
The resignation of N. A. Fegen as
secretary and sales manager of the
Zenith Radio Corporation has been announced by Paul B. Klugh. Mr. Fegen
leaves the Zenith Radio Corporation
to take up a wholesale distributorship
for Zenith in northeastern Ohio, having his place of business in Cleveland.

Atwater Kent Company Granted
Patents on Stabilized and One Dial Receiving Sets

Mountford Appoints Metropolitan Distributor

The United States Patent Office has
just issued patents numbered 1,639,414
and 1.639,042 covering the Atwater
Kent ore -dial receiving sets. These

142

C. 1:. Mountford announces the
pointment of Radio Jobbers, Inc.,
Liberty St., New York City, as
clusive Metropolitan distributors
the Monutford line.

ap-

ex-

for
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Day -Fan Gets R. C. A. License
Radio patents numbering nearly one
hundred and fifty are hell and eontrolled by the Radio Corporation of
America and associated corporations
are now available for use by the ItayFan Electric Company. This announcement came from the latter firm
after the signing of license agreements
with the Radio Corporation of
America, giving Day -Fun complote
right to manufacture under the corporations patents.
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Radio Cori"unation of America is responsible fur the promotion of Mr.
Bucher and the addition of uir. Ray
its General Sales Dlaaager." said Mr.
Sitraoll. " We are fortunate in obtaining the services of Mr. Ray, who until
reeeatly was General Supply Sales
Ji:uotg,r of the Graybar Company.
\which position included supervision of
all sales excepting telephone apparatus. lino construction. materials and
appliances. JIr. Ray has been with
the Western Electric Company for
taeutc -three years. Ile was born at
Cartiet iv. \Ilegheny County, Pennsylvania. iii 1,'- 1. Ile will assume his new
duties as general Sales Manager of
the Radio Corporation, tk-tnber fifteenth.
"Mr. Bucher successively has been
Commercial i- itginecr. Sales Manager
Dard General Sales Manager and his
promotion is it reco_oition of unusual
. rundered to I31':\ since its in-

of the total; Germany came next with
25.0 per cent. followed by Great Britain with 211.5 per cent and France with

1:3.7 per cent. Exports from Germany
showed a slight decrease during 1920
as compared with the previous year.
United States exports of radio apparatus decreased 12 per rent in 1920
as .unit i-ed with 1925, nntotuitiug to
5x.794, -151. Export figures for the first
half or this year. however. 'VIre valued
al $3.705.801, an increase of $450.000
over the same period of 1926. indicating that the trak is reviving.
\\-ith the exception of transmitting
sets and parts. United Males exports
E. K. Marshall Mourned
of all items of radio apparatus inE. K. Marshall. Sales Engineer of the
crcn<ed in the first half of 1927 as
All -American
Radio
Corporation,
cominim.si with 1920. Shipments of repassed away at his home after a year's
ceiving sets in the 1927 iteriod were
illness. Ile was proutillent in the techvalued at $1.12S.625, an increase of 27
nical world of radio and was very acpet cent tubes were valued at $501,tive in everything pertaining to the in2u0. an increase of 25 lier cent ; receivdustry, where he had many friends.
ing set components reached a value of
s979,356, an increase of 30 per cent.
ccooi
1919. Prior to that he oconwhile exports of reFeatures Radio
ceiving set accessories
Coach
had a value of $939.195,. an increase of S
The Wagner Hardper cent. Exports of
ware Company of
transmitting sets and
Mansfield, Ohio. reparts fell from $3:39:
cently entertained 100
717 to $157.:575. a dedealers and Arbor cline of more than 50
phone representatives
per cent from the
at the Mansfield -Le1920 figure.
The
Untel.
land
The average gain of
DelmontArborphone
the three classes. sets,
strut ion coach, which
tubes.
and parts. was
was shtiwli at the
27 per cent. AccessorIt. M. A. Show in
ies, which include loud
now
Chicago. and
speakers and head
being taken on tour of
sets. have not kept
the country, was expace. retarded probhibited during the
ably by foreign compemeeting.
tition. and because
C. A. Anderson and
electrical characterisPaul Smith explained
tics of American prodin detail the Loftin ucts do not always suit
The completely equipped Arborphone Radio Coach which Is touring
White circuit which
the United States. Demonstrations of Arborphone Receivers are
the ideas of foreign
is being used by Argiven to Dealers and Jobbers.
A large
purchasers.
borphone.
percentage of bond
speakers of }:uropcaa uttunufacture
Pied import a ut positions for seven
Five Manufacturers Merge
gars \with the Marconi Company. JIr. have higher imitedeuce and resistance.
Five radio m :nufacturre have efcontinuously
identiBucher has been
Because of the higher cost of batteries
fected a consolidation into a new
fied \with and employed ill the radio inthe demand is for units of high recompany which is known as the
sistence.
dustry since 190:1.
Maury eonsumers are conUnited States Electric Corporation,
"Probably the most important as- cerned over operation economy. and
the officers of which are as follows:
of
Vicel'resisignment
the Assistant
manufacturers, particularly British,
A. G. Messick. president ; C. D. Boyd,
dent, who now becomes an officer of carry in their advertisements curves
first vice -president ; P. K. Roney,
the Corporation. will be contact with
and technical data. which American
secretary and John Beatty, treasurer.
the various licensees under RCA patfirms do not.
The manufacturers composing the
ents. Ilis promotion also carries with
new group are as follows: Apex
Yearly Increase of 52 Per Cent
it increased responsibilities in connecElectric Mfg. Co., Indiana Electric
tion with the major policies of the
Since 1920 the average yearly inMfg. Co.. Sentinel Manufacturing
Company. in its programs for commercrease in United States radio sales has
Company. Slagle Radio Company and
cial expansion."
been 52 per cent. The largest gain was
the Cooikrise Manufacturing Comthat of 1922 over 1921. when it was
pany.
190 per cent. That was the time of
U.
S. Export Business in Radio
Bucher
E.
E.
Promotes
the inauguration of broadcasting
RCA
Apparatus Reviving
abroad and of higher average prices.
Following the promotion of Elmer
'l'he statistics during that year were
Approximately $30.000.000 worth of
E. Bucher to Assistant Vice -President.
distorted. in so far as they affected
the Radio Corporation of America. in wireless apparatus is estimated to have
broadcast receiving apparatus, by seventered into international trade in
a statement by David Sarnoff, Vice President and General Manager of that 1920. according to II. E. Way of the eral large shipments of transmitting
corporation, today announced the ap- ('oninerce Department's Electrical apparatus.
Radio broadcasting has passed
Equipment Division.
The ildted
pointment of Joseph L. Ray as General
through rapid stages of expansion
States was the largest exporter. AmeriSales Manager.
can shipments making up 29.4 per cent
abroad as it has in the United States.
"The growth in the business of the
.

i
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;
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Samson Power Block No. 210
The only block which will supply 500 volts at 80 mils to
two 210 tubes

Powerize With Samson Units
For Best Results
IN Power Units insure the
For new
hest there is in radio current supply by

Doing away with hum, motor boating and
poor voltage regulation.
2. Remaining so cool after 24 hours continuous operation under full load that they
will be well within the 20° rise of temperature specified by the A. I. E. E.
3. Being designed to more than meet the
specifications adopted by the National
Board of Fire Underwriters.
4. Insuring safety against shock because of
protected input and output terminals.
5. Insuring for all tubes the correct filament
voltages specified by their manufacturers.
6. Compensating for lighting circuit voltage
variation by the use of a special input plug
and terminal block to which is attached a
6 ft. flexible rubber -covered connecting
cord and plug.
7. Being more economical in operation than
other units of same power rating.
8. Living up to the name plate rating.
1.

Dslia

.

SPECIALISTS

RESISTANCE

ELECTRICAL AnO RADIO
RHEOSTATS. CONTROLLERS AND REGULATORS SINCE 1912

MANUFACTURERS OF

RHEOSTAT -For

POWER

Socket

ALL-METAL Alit COOLED RHEO- 'tower Sets. Designed for a large
capacity.
large
STAT. Bakelite arrow pointer knob. enrrent carrying
one -hole mount. No noticeable tem- Bakelite base 2% Inches In diameter.
perature rise at constant co- effletent Singh hole mount. Contact arm rides
smoothly over surface of resistance.
of conductivity.
Soldering hugs supplied for convenient
Furnished any ohmage 6 to 50.
convert toils. Made in 2. 3, 4. 6. 111.
50, tau. 200. I110, 1,006. 2.000 ohms.

DE.IUR

CONDENSERS
Single-Double-Triple
Types in All Capacities.

RADIO S BIGGEST SELLING CONDENSER

Condenser trame grounded to rotor,
cula t Lm.
Moulder' eta krlite
Sma Il phase angle difrrenee; low
eliminates ail haunt ea 'tarit y.
minimum ea parity.
MANUFACTURERS -Let ut
TO
TO DEALERS AND JOBBERSSend
Iom
ticme
..t
:
Write tier lure'
^I.nwl m ilemon,.
i

I

tlete

1P]7
e

Ling

.

u.

.

PRODUCTS Co.

199 I.AFAI'ETTE STREET,

NEW YO RK. CI'll'

I.inlitetl space prevents us from listing the
fourteen types that Nye make. Our Power
Units bulletin descriptive of these is free for
In addition, our construction
the asking.
bulletin on roam' different "B" Eliminators and
Power Amplifiérs will be sent upon receipt of
10e. in stamps to cover the mailing cost.

amsonAreaMain Office:
CANTON, MASS.

Manufacturers

Since 1882
Factories at Canton and Watertown. .Mass.
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Dubilier Balanced Condenser
Banks
Two balanced condenser banks especially designed for service with
present -day power compacts, are now
announced by the Dubilier Condenser
Corporation of New York City.

the Thordarson R -210 Power Compact,
but the manufacturers say it is equally applicable to any other type of
216 -B or 316-B high- voltage, half -wave
rectifier layout for operating a UX -210
or CX -310 type of power tube, together
with supplying the plate requirements
Of the usual receiver. This hank, also
contained in a neat metal case with
soldering terminals on top, contains
six condensers totalling 12 mfd., and
of different voltages according to the
part of the filter circuit in which they
are to be used.

plug which is furnished, together with
a cord with every transformer and
power block. may be inserted in a way
that will tit the transformer to the
line voltage existing at the location in
which the transformer is used.
Samson "B" Eliminator Transformer No. 162 is designed to furnish a
500 -volt plate supply to tubes such as
the 210, and also lower plate voltages

Benjamin Five -Prong Tube
Socket

Dubilier

Condenser
Bank for 210 Power
Pack.

The Dubilier Condenser Bank Type
PL -574 iras been designed primarily
for the Thordarson R-171 Power Compact, although it is equally suitable
for use with the new Raytheon BH
rectifier or the UX -213 or CX -313 full wave filament rectifiers. This condenser bank, state the makers, is constructed with ample dielectric strength,
so as to stand up well under the added strain of the new BH rectifier and
the filament rectifiers operated at
maximum capacity. There are five

The Benjamin Electric Manufacturing Company of 120 S. Sangamon
Street, Chicago, Ill., announce their
new type "Y" five -prong socket for A.C.
detector tubes. The heavy spring contacts are capable of carrying the
heavy current required for the filament
and sufficient resilliency in cushioning
lessens the possibility of short-circuiting the elements of the tube which are
placed very close to each other.

Benjamin A.C. Detector Tube Socket.

New Samson Transformers

Bank

for

Condenser
Power

171

Pack.

condensers in the bank, with a total
capacity of 14 mfd. The sections are
of different voltage ratings in accordance with the different voltages encountered in the various parts of the
filter circuit.
The Dubilier Condenser Bank PL575 has been designed primarily for

to other tubes from a "60- cycle" power
source. It is rated at 75 watts. The

Transformer has the necessary
filament supply for the rectifier tube
such as the UX or CX -381. It also
provides from another winding the necessary filament current for one or
two 210 tubes. The effective value of
the secondary voltage is 725.
The Samson A-B -C Eliminator
Transformer No. 232 is designed to
supply 200 volts direct current from
105- 110 -115 -120 volt 60 cycle power
source for the plate current of a receiving set, and its characteristics in
this respect are identical with the
Samson Transformer No. 132. It is
also capable of supplying the necessary "C" voltages for the tubes that
are used. It is equipped with one
winding which will supply the filament
current for five UX -226 or CX -326 a-c.
tubes, and another winding which will
supply the filament current for two
UY -227 or CY -327 a -c. tubes. In addition to this winding there is another
winding which will supply the filament current for two 171 tubes. This
transformer is rated at 100 watts.
The Samson A -B -C Eliminator
Transformer No. 262 is designed to
supply 500 volts direct current from
105- 110 -115 -120 volts, 60 -cycle power
source for the plate current of a receiving set, and its characteristics in
this respect are identical with the
Samson Transformer No. 162. It is
also capable of supplying the necessary
No. 162

Special side wiping contacts assure
positive tube to terminal connections.
The base of the socket is black bakelite
while the top is green.

Dubilier

Samson
"B" Eliminator
Type Transformer.

The Samson "B" Eliminator Transformer No. 132 is rated at 40 watts.
It is designed to furnish a 200 -volt
plate supply at SO milliamperes or less
from a "60- cycle" power source. It is
fitted with windings to furnish the
necessary filament supply for the UX
or CX -380 tube or its equivalent, and
another winding for the filament supply for one or two 171s. This transformer also can be used with Raytheon
BII tubes.
The no -load secondary
voltage is 300 r.m.s.
A feature of this transformer, as
well as of other Samson power transformers and power blocks described
herewith, lies in the arrangement of
the primary connection. A special
terminal block is arranged so that a
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PRINCIPLES of RADIO COMMUNICATION
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MOULLIN

Saves Hours of Calculation

RADIO FREQUENCY MEASUREMENTS
by
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but

E. E.
It can to ins formulas for measurements that the ex peri mcu for in the
made
practical by ex.
are
Theories
for
himself.
to
derive
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amples. Practically every measurement is illustrated by an example.
There are copious instructions about the manipulation of apparatus.
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ENGINEERING WORKS
RADIO FREQUENCY MEASUREMENTS
THERM IONIC VACI'UM TUBE
'`MANUAL OF RADIO TELEGRAPHY AND TELEPHONY

EXPERIMENTAL ELECTRICAL ENGINEERING
(and Manual for Electrical Testing)

by E. B. Moullin, M.A., A.M.I.E.E.
by H. J. Van der Bijl, M.A., Ph.D.
by Admiral S. S. Robison
by Vladimir Karapetoff
1

ANALYSIS
THEORY OF VIBRATING SYSTEMS AND SOUNDS

VECTOR

Prof. J. H. Morecroft

7.50

Grant Hector, Ph.D.

5.00
2.00
1.50
2.50

AND

hY L.

REPAIRING

TELEVISION

by Moyer & Wostrel
by W. C. Ballard, Jr., M.E.
by T. Thorne Baker

Robison's Manual is the standard radio text book of the U. S. Navy.

above works and other
Note.-Radio Engineering will be glad to give information concerning bethe
interested.
radio and engineering books, in which subscribers may

Note: Your subscription, or the renewal or

subscription saves $1.00
toward the purchase price of any of the above
publications.
Just add $1.00 to the price listed opposite
the book desired. Send check or Money Order
extension

of

2.50

Bell Telephone Labs.

GENERAL PUBLICATIONS

PICTURES

5.50

5.00
5.00
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OF MODERN RADIO RECEIVING

RADIO CONSTRUCTION AND
OF RADIO TELEPHONY

5.00

Univ.
( Prof. EE., Cornell
by Joseph G. Coffin, B.S., Ph.D.
by Irving B. Crandall

PRINCIPLES OF RADIO COMMUNICATION

PRINCIPLES
PRACTICAL
ELEMENTS
WIRELESS

$10.00

your

to RADIO ENGINEERING, 52 Vanderbilt Ave.,
New York City, and you will receive a full
year's subscription to RADIO ENGINEERING and
the book (postpaid) by return mail.
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"C" voltages for the tubes that are
used. It is equipped with one winding
which will supply the filament current
for five UX-226 or CX -326 a-c. tubes,
and another winding which will supply the filament current for two ÚY227 or CY-327 a-c. tubes. )n addition
to this winding there is another winding capable of supplying filament current for two 210 tubes.

New Philco Socket Power Units
The Philadelphia Storage Battery
Company announces a number of
changes and Improvements in its 1928
models of Philco Socket Powers.
Two new Philco AB Socket Powers
have been added for sets up to and including six tubes, using the 112 or 171
power tubes.
Two additional AB
units have been added for sets containing six to ten tubes. including
either the 112 or the 171 power tubes.
Each of the new units has relay control, which enables the user to control
the A and B radio power, as well as
the radio set itself, by the switch on
the radio set.

Philco

"A"

and

"B"

Power Unit.

The Philco AB -656 contains the improved AA Philcotron rectifier. The
AB -356 contains a dry rectifier. The

manufacturers state that Philcotrons
will deliver a minimum of 10,000
charging hours on low rate; 6000 on
medium and 3500 on high rate and are
definitely guaranteed for 3500 charging hours.

For 6- to 10-tube sets, the Philco
AB-680 contains the Philcotrou electrolytic AA rectifier. The AB -386 has
a dry A rectifier. Both contain a ÚD90 battery, of increased voltage and
capacity and with more space for a
solution over the plates and sediment
under them.
Both these new units contain the
new Philco B Socket Power, which delivers 180 volts at 00 milliamperes.
Four transformer taps are provided,
so that with the variable resistor, the
output voltage can be adjusted to the
requirements of any radio set or line
voltage. Three transformer taps dispense with the lamp adjustment in the
AB -856 and the AB -356. Using either
of the two units with the 171 power
tubes, the necessity for a power amplifier is eliminated.
The Philco B Socket Power contains
no batteries, no tubes, no acids. It
has no binding posts on the outside
and there is no danger from high vol-

tage transmission. It is especially
adapted for the UX-171 and 371
power tubes and can be operated with
any make or style of battery sets from
the electric current.
The Philco A Socket Power, with
snap switch control, contains the new
AA Philcotron. The A -603 furnishes
A power for 5- and 6 -tube sets. The
A-36 is for 7- to 9 -tube sets. The
latter is relay operated and contains
a dry charger. It delivers a maximum charging rate of one ampere, instead of .8 ampere maximum in the
A-603 -say the makers. The A-36
contains a UD-96 battery delivering
extra voltage and current required to
operate large sets many hours a day.
Both have sockets for plugging in a B
Socket Power, which is then automatically turned on and off by the
sanie switch that controls the A
Socket Power.
The new A Philcotron has been
added to the 1928 Philco Trickle
charger. Charge indicator balls show
the user the condition of his battery
at all times. It has a snap switch
control and a socket for plugging in
the B Socket Power and has three
charging rates.
All of the Philco Socket Powers are
built to conform to Underwriters'
Laboratories safety specifications.
Philco announces also a larger 6 -volt
glass case battery, the UD-96, for the
larger radio sets. This is in addition
to the UD-44 and UD -86. which are
Icing continued as heretofore. All
three are of spray -proof construction
and have thick plates.

Temple Loud Speaker Comparator
Temple. Inc., of 213 So. Peoria Street,
Chicago. Ill., have announced a new

switching arrangement for
making loud- speaker comparisons. It
consists of a bakelite turret molded in
the form of a hollow truncated cone.
Around the base of this cone five pin
jacks are mounted which form the
common leads to five speaker circuits.
5- contact

Temple
Loudspeaker
Comparator.

makes it easy to find the prong holes in
the dark. The contact affords a positive pressure and wiping contact. The
point of support is directly on the line
of pressure when inserting the tube.
Jill lllIIIIWWIIIIIIIIIIIIIIIIIIIIIIiilIIIIII !IIIIIIIIit

Aurora Tube Contact Spring.
IIWIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIillilllllllli

The manufacturer states that this
method of mounting precludes any possibility of bending or jamming the
spring.

Tritox Automatic Charger
Tritox is an automatic trickle charger combined with relay switch
and provision for plugging-in any "B"Eliminator.
It is a Sarvas -Westinghouse product ; using, as its rectifying unit, a
special design of the Westinghouse
"Rectos." According to the manufacturers it is free front acids, liquids,
tubes or noise, and needs no attention
whatever ; once installed, the set switch controls everything including battery, charger and. B- supply, if
used. The makers state that Tritox
delivers a taper charge of from 3/t to
t,_. ampere.
The device is manufactured by Sarvas Electric Company,
Inc., 37 Maiden Lane, New York.

Ettco Keyless Drill Chuck
The Eastern Tube & Tool Company
of 59-4 Johnson Avenue, Brooklyn, N.
Y., manufacturers of the Ettco Keyless
Ball Bearing Drill Chuck and Ettco
High Speed Tapping Attachment, have
added a new drill chuck to their line.
This new chuck as shown in the illustration is keyless, self- tightening,
and has a continuous grip. It does not
depend on the operator to tighten
sufficiently to hold the drill. It is
only necessary to close the chuck by
hand. The chuck then takes its own
grip after the work is started and as
the drill point goes deeper the load
on the chuck increases and so does
the Ettco grip. If more feed is used
or a hard spot is struck increasing the
load on the chuck in any way, the
Ettco Drill Chuck grip increases also.
It is claimed no matter how tight the
chuck grips, it can be released by hand
by a quick twist of the wrist. Due to
the construction of titis chuck, there is

Directly above each of these jacks, five
more jacks are mounted in such a way
as to allow the switch arm to make
individual contact with the terminal of
each of them.
JIIIIIICIIIIIIIIIII!Ill! Ill 'lllll!III'1I!llllll!IIIIIIIlil

Aurora Tube Contact Spring
The Aurora Electric Company, 14
Dunham Place, Brooklyn, N. Y., are
marketing a new contact spring for
tube sockets or sub panels. The insulated eyelet, which is a part of the
contact spring, has a white top and in
contrast with the usual black sub-base

Ettco Keyless Drill
Chuck.
IIIIIIIII! IIIIhhhlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Want More Moneys
You Can Increase Your Earning Power
By Learning More About Radio
what you ought to get out of
Radio.
Thoroughly- trained men -men
whose knowledge of Radio is
completely rounded out on every
point -earn all the way up to
$250 a week.
Radio is a new industry with
plenty of fine positions unfilled.
There are countless opportunities
in Radio for a man to earn a
splendid salary. But these are not
opportunities as far as you are
concerned, unless you're fully
qualified for them.
The only way to qualify is
training
through knowledge
Practical, complete training, that
fits you to get and to hold a better position in the Radio field.

-

Lots of them, Wren who knew
absolutely nothing about Radio
when they first wrote nte. Some
who didn't know the difference between an ampere and a battle -axe.
Others, graduate electrical engineers who wanted special work
in Radio. Licensed sea operators
who were way behind on the "BCL
stuff." "Hates" by the score.
Last but not least, the service
and repairman or salesman who
wanted to advance or go into the
Radio business on his own. And
the mat already in on his own,
who wanted to look forward to a
more solid and permanent Radio

-

Then as soon as he's ready for
a better position I'll help him to
get it and to make a success of
his work.
This proposition is open to anybody who is not satisfied with his
job, his prospects, or his Radio
knowledge. Regardless of how
much you know already (or if
you don't know the first thing
about Radio technically) I'll fit
my methods to suit your needs.

future.

My free Book -see coupon below -tells about my helpful meth-

ods, and cites the experiences of
a hundred men- giving photos and
addresses.

publish a 64 -page book, printed
in two colors and filled with facts
I

and photos relative to Radio and
its opportunities.
I don't say this book will help
you, but it does help such a large
percentage of those who read it
that I can afford to send it to all

If you want to enter into any
correspondence about your own
situation, anything you write will
come directly to me and will be
held strictly confidential.

At any rate, fill in the coupon
below and look it over. It costs
you nothing but a two -cent stamp,
and you place yourself under no
obligation. I won't even send a
salesman to call on you. And
there's always a chance that that
two -cent stamp may make quite a
difference in your future.

who ask for it -free. You may
get only a single idea out of this
book that will be of any value to
you. Or every line of it may give
you a message.

J.
=MOM

Under my practical system, a man
can study at home in his spare
minutes, and get a thorough,
clear, practical and expert knowledge of Radio in from 4 to 12
months. The time required depends on his previous knowledge,
his ability, and the time he can
spare for study. He keeps right
on with the job he has-no necessity for his leaving home or living on expense.

I have /helped all sorts of men
to advance themselves in Radio.

See If This Free Book Can Do
You Any Good

Oldest and Largest
Radio Home-Study
School in the World

What My Radio Training Is

A message to men now in the
Radio business. And another to
men who would like to be in.

If you're making a penny less than
$50 a week, you're not getting

Tear the coupon off now before you turn the page, and mail
it today.

E. Smith, President,

NATIONAL RADIO INSTITUTE

----

Washington, D.

C.
I=

IM

J. E. SMITH, President,

National Radio Institute,
Dept. K -99, Washington, D. C.
Please send me your free book about the bigger opportunities awaiting the thoroughly
trained Radio man. At present I (am) (am not) in the Radio business.

Name.
Address
Town

State

Originators of

Radio Home study Training
MIMI
IM
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less slippage which reduces the wear
on the drill shank and jaws. It is
claimed the cost of maintenance is reduced, as there are no keys to buy.
This new chuck has been designed
for use on electric and air drills and
can also he used to advantage on flexible shaft units. The holding collar
on the top of the chuck is held by the
operator to prevent the electric or air
drill from turning when opening or
closing the Keyless Drill ('buck. It
also eliminates certain abuses electric
drills are subject to. such as, using a
nail in the ventilating holes to prevent
the armature from turning.
This type of Ettco Keyless Drill
Chuck with holding collar is furnished
with any thread or taper to fit all
the standard makes of electric and air
drills now on the market.

Newcombe- Hawley

-

tion the trickle charger starts as soon
as the radio set switch is turned off
and an added feature prevents the
chance of a reverse current flowing
back and causing the battery to run
down. There are no moving parts to
wear out or get out of order. Manufactured by the Swan -Haverstick Co.,
Inc., Trenton, New Jersey.

Newest "Speed" Tubes
The Cable Supply Company, 31
Union Square, New York City manufacturers of a full line of "Speed"

Drum

Speaker
Newcombe -Hawley, Incorporated, St.
Charles, Illinois, have recently placed
on the market a new drum speaker of
distinctly different design from the conventional cone speaker of the same

Newcombe - Hawley
Speaker.

general

exterior dimensions. The
Newcombe -Hawley Drum Speaker is
equipped with an exponential tone
chamber or horn which provides 54
inches of tone travel and assures maximum volume and quality for a speaker
of this compact type.
S -H "A" & "B" Power Control
This unit is designed to give automatic control of any trickle charger
and "B" eliminator. According to the
manufacturers, with this unit in opera-

1

to 1.

A complete line of push -pull intermediate and output transformers are
offered in four types ; two of these will
he intermediate, ratio 3.5 to 1, of the
same general design as the present
type AF-3 and AF-4 transformers.
They will be known as types AF -3c
and AF-4c respectively. One of the
remaining transformers will be a push pull output, ratio 1.4 to 1 of the same
general design as the present AF-4
transformer and the fourth will be a
push -pull output transformer, ratio
1.4 to 1, the sanie general design as
the present standard output transformer which is known as the type OP-1.
A series of chokes suitable for use
with "B" eliminators, to be known as
types B -1, B -2 and B -3 having respective inductance of (20/40)-(6/10)
(20/4S) henries.
A complete line of portable instruments for radio sets and radio measurements have been announced including flush type, projecting type and
portable type, in single and multiple
ranges and combinations of readings
in milliamperes and volts.
It is stated that this line of instruments will have a resistance of 200
ohms per volt and will be especially
suited for high class radio measurements.
A special feature is a removable
fuse to protect the instrument from
being burnt out if connected to a
wrong scale or source of high voltage
by mistake.
A further feature of the multiple
range instruments will be a point
switch whereby readings may he taken
on any desired scale.

-

"Speed" High -mu
tube

Super Emission Radio Tubes announces the following additions to the
"Speed" line.
"Speed" X 140 due to its mu of 30
achieves a high voltage amplification
in resistance and impedance coupled
circuits without distortion.
"Speed" X 171 is capable of passing
a high plate current, even with a high
negative grid bias. This means, state
the makers that the high voltage signal obtained from the X 140 may be
made use of and translated into a
powerful speaker current without distortion.

Drum

broadcasting range and its relative
efficiency at 50 cycles will be considerably over (90%) state the makers.
A new output transformer suitable
for use in radio sets where the plate
current in the last tube does not exceed 25 milliamperes ; this transformer will be known as type OP -5, ratio

New Ferranti Products
Ferranti Incorporated, of New York
City announce a considerable number
of new audio frequency transformers
and electrical instruments, which will

include the following:
A super audio frequency transformer with 10 milliampere primary, to be
known as type AF -5 for special uses
where best results obtainable are desired, regardless of cost. This transformer will have a ratio of 3.5-1 with
exceptionally fiat curve over the entire

Daven Electrical Pick -Up
The Daven Radio Corporation, 170
Summit Street. Newark, N. J., are

Daven

Swan - Haverstick

^A" and "B" Power Control.

Electrical

Pick -up.

Phonograph

also marketing an electrical pick -up
for use with phonographs. This pickup is of the electro- magnetic type and
gives excellent results when feeding
into a power amplifier. It is equipped
with a plug which fits in the detector
socket of any raido set so that the
audio amplifier can be used for reproducing the music, and an enclosed
volume control which can be placed
in the phonograph.
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Centralab Consistently Good
(1.\ iSTENT built -in quality. plus true statement of perform ance, have placed Centralab in ever -increasing favor of manufacturer and professional builder.
Accurate specifications, smooth unvariable performance. assure the
users of Centralab products greater efficiency and long, trouble -free

C

service.

There is a Centralab Resistance to fit every need in radio. Two of
the latest types are pictured here. The Heavy Duty Potentiometer
is a variable high resistance all wire wound with sufficient current
carrying capacity to provide a true potentiometer control of "B"
power voltages. The 4th Terminal Potentiometer is an ideal unit
for use in power supply units as a control of output voltages. Two
variable "C" bias taps can be obtained on one unit.
unit
In addition to these, there is the Centralab Power Rheostat
constructed of heat -proof materials with sufficient insulation to carry
a continuous current load at a power dissipation of 35 watts or more.
An ideal unit to place in primary leads as a line voltage compensator.
Other products are Centralab Radiohnls, Modulators, Potentiometers
and Standard Rheostats.

Centrolab Heavy Duty
Potentiometer

-a

Send for Folder 328. It shores the correct application
of resistances in receiver and power supply circuits.

CENTRAL RADIO LABORATORIES
Centralab 4th Terminal

25

Potentiometer

\IILW. \l'KEE, \ \t1SCONSIN

KEEFE AVENUE
_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!

rTIMPIL

SPEAOKERS

Improve the Tone Quality of Any
Radio Set

MIDLINE)=

No matter what set
operate or sell, the Temple
Speaker will greatly improve its tone reproduction.
Volume and clarity that
will amaze you-The sensation of every radio show
in the country. Long exponential compensated air
column type scientifically
and acoustically correct.
you

No.
No.
No.

LIST rltiEs
13-1:I-inch I7ru,n Upo....29.00
1$-15 -inch Drum o pe..545.50

65-Console

Cabinet Ope. $05

on the New Temple
sent on request.

Unit

SUPREME

Specialization has won for Hammarlund
Precision Products supremacy in their

field.
Built with the nationally known Ham marlund Condensers, Coils, Chokes,
Shields and Drum Dials, your receiver
will be nationally known.
Send us your specifications.

213 S. Peoria St., Chicago, Ill.

IN

121.438 W. 33rd St., New York

chamber for
manic f orturers made in
various sires. Prices
on request.

TEMPLE, INC.

LEADERS

MANUFACTURING CO.

IiAMMARLUND

Tone

SPEAKER DESIGN

ruOt.

! orto, Radom

ammarlund
-

PREC /5 /ON

PRODUCTS
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=
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New Daven Tube
The Daven Radio Corporation,
Summit Street. Newark, N. J.,
nounce a new tube of the 201 -A
having a five -volt filament and

Kato "A" Eliminator
170

antype
the

A new "A" eliminator for use on 32
volts direct current Farm Lighting
Systems has been designed by the Kato
Company, Mankato, Minn.
The manufacturers feature a safety
protective coil which they say prevents
the voltage from raising beyond the
danger point.
The unit is made to supply filament
current to any tubes from 11 to 5
volts and is equipped with a voltmeter
so that an accurate adjustment of the
filament voltage can be made.

parts may be fastened to the sub-panel
or any other base. The shaft may then
merely project through holes cut in
the front panel facilitating its removal.

Wireless Radio Bakelite Dial
The driving mechanism of this new
Bakelite Dial is a combination friction
and gear. It will work with three or
four condensers. Slippage and backlash is eliminated. Provision is made
so that the dial can be illuminated and
equipped with a stop. Its manufacturers are the Wireless Radio Corpora-

Daven 201 -A Type
Tube.

usual electrical characteristics. It is
made in the same shape as the other
Daven tubes and will lit any standard
tube socket.

The Daven Anti -Motorboater
This new Daven product has been
designed to eradicate that undesirable
"put -put" sound, commonly called
" motor -boating." in a resistance
coupled amplifier which often begins
with the use of a "B" eliminator. In

The Kato Direct Current "A" Eliminator for
Systems.

France Dry Type Tricklers
The France Mfg. Co., Cleveland.
Mi.. %vent into production August 1st
with their two new dry disc type

DAV£N
l

Y.!``

use

on Farm

lion. \ -:wick Ave.
Brooklyn, N. T.

&

Lighting

Harrison l'lace,

trickle chargers. Trickle rates of t/z
tutti ct4 ampere have been incorporated.
also a booster rate of 11/4 amperes.
line model is equipped with relay
switch while the other Is for continuous trickle charging.

"`UVUani,uw

Wireless Radio Mounting
Bracket
Tite Wireless

\arick

Ave.

Radio Corporation,
and Harrison Place,

Brooklyn, N. Y., have designed a new
Wireless Radio Bakelite Dial.

Powertone Speaker Kit
The Daven Antl- Motorboater.

order to attach the unit it is only
necessary to remove the middle grid
leak of the audio amplifier and insert
the cartridge in the clin. The unit itself may be mounted on a metal, bakelite, or wooden base- hoard.
The
makers are the Daven Radio CorporaNewark.
tfon,
N. J.

Wireless
Radio
Mounting Bracket.

brass mounting bracket for use with
midget condensers, rheostats, and
potentiometers. By its means these

The demand for cone streaker kits
has reached quite extensive proportions since the outstanding features of
the cone speaker are well established.
Meeting this unprecedented demand
the Powertone Electric Company of
221Á Fulton Street, New York City,
has placed on the market a power
speaker kit, which when assembled
operates with potentials up to 1S0
volts In conjunction with the types
112, 171, and 210 amplifier tubes.
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INFORMATION
SERVICE
for
DEALERS
DISTRIBUTORS
MANUFACTURERS
CUSTOM BUILDERS
ENGINEERING, in addition
to covering comprehensively, each
RADIO

month, the technical and industrial
developments as they apply to the
business of Radio Manufacturing
and Distributing, offers also a valuable information service to its subscribers.
A production manager wishes to learn
about sources of supply.

A designer wishes some specialized information to help him meet a problem.

TAKE
ADVANTAGE
OF THE
NEW
TWO YEAR
SUBSCRIPTION
RATE of

X3.00

A dealer wishes technical information to
help him in his selection of lines.

A professional set builder wants dope
about a new circuit or system.
usually has this
information available at a moment's
notice. If not, the information is obtained from the proper source and
passed on to the person interested.
RADIO ENGINEERING

Subscribers are invited to avail themselves of
this service.

If you don't get the magazine regularly the coupon below
is

)Diu ENGINEERING,
Enclosed find

$?00

31
.00

ÿ

52

is

for your convenience

Vanderbilt Ave., N. It. City.

renter
ew
for which J(en

my subscription for

,

)°

to RADIO ENGINF.F.RING beginning

with the next issue.
Name
Address

Town and State

I am a
Dealer.

I am employed by a
i_ Dealer.

Distributor.

C Distributor.

Manufacturer.
Prof. Set Builder.

;1 As

)lunurarturer.
position.
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PHOTO -ELECTRIC

BURT

THE

'1

CELLS

CELL

Without Fatigue- Highly Sensitive
Absolutely Reproducable-Instantaneous in Response
The BURT -CELL is made by a new method and should
not be confused with any other photo -electric cell. By a
special process of electrolysis, the photo -electric metal is
introduced into a highly evacuated bulb directly through
the glass wall of the bulb, giving photo -electric material
of absolute purity. The superiority of the BURTCELL is
due to these features, making possible results never before
obtainable.

Super
Hilodyne

we also
manufacture
the
STABILIZED
OSCILLOSCOPE-the only VISUAI. OSt'ILLO-

CItAPII

having a lineal time axis and no
an accurate picture of high (re-

inertia- giving

uneney wave forms.

Write for Bulletin

Entirely

new circuit employing
vario- frequency method of static reduction. Unrivaled distance getter.
Tremendous power. Unheard of selectivity with unequalled tone quality and faithful reproduction with
real single control operation.

273

DR. ROBERT C. BURT

Manufacturing and Consulting Physicist

327 S. Michigan Ave., Pasadena, Calif.
f.

Watch for our page advertisement
next month.

Audio Frequency Transformers
A new

standard in audio frequency amplification!
Tone quality- volume-everything a transformer
should give -in the utmost degree with Ferranti.

Immune from patent infringements. Write for information regarding sets and
kits.

Ferranti, Inc.
A.F.

Algonquin Electric Co., Inc.

O.P.

245 Fifth Avenue, New York City

4.....
1.....

8.50
10.00

W. 42nd St.
New York, N. Y.
130

r

!

ATTENTION !

SERVICE STATIONS
The Lynch Improved Aristocrat enables you to
build better, quicker and more economically. A
complete five tube set assembled around the Lynch
Deck requires an outlay of less than $35.00 List.
The deck includes sockets, coupling condensers,
resistors all mounted on sub panel -everything
except the tuning units and panel --for a
five tube set.
Aristocrat Deck Complete $12.50. Custom
Builders should investigate this opportunity of
increasing profits on a smaller investment.
Write now.

ENTIRELY NEW AND UNIQUE
HEAVY -DUTY BETTER -B

AN

A Strictly Heavy -Duty Power

Supplies
Detei or
voltages.
adjustable:
R. F. voltages from

22

to

Unit

15.

Out out rating is 70 mils at 180
volts. Uses R. t'. A. t'X- 280 or

50 to 75;
A. F. voltages from 00 to 135:
Power tube voltage 180 fixed.

Cunningham ('X -300 Itntron.
Licensed under patents of Radio
Corporation of America and Associated

An Exclusive Feature
Tubes and

by-pass condensers are
protected against excessive and
harmful voltages.

Designed for lasting service with
liberal factors of safety.

For
A.

Companies.

110-120
C.
I.fst

witch

t

nbe $5.

and

Volts.

price

plug.

50 -GO

Write National

Co.. Inc., W. A.
Ready. Pres. Malden, Mass., for
,.r.v Bulletin E -124.

NATIONAL-B
Type 7180

See

cycles

with cord.
Rectifier

$10.

A "B" That's Built for Service
our }:tidbit. Booth N.
N.. S. t'birats Sli w. O

-

"RESISTANCE
The
Control Valve of
Radio"
A new book just off the
press giving advanced information on resistor uses in
Eliminators, Receiver Circuits and Amplifiers.

Price 25c

ARTHUR H. LYNCH, Inc.

General Motors Bldg., 1775 Broadway at 57th St.,
New York, N. Y.
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As Accurate As
Plus or Minus 1»
The radio engineer, alter all, has only
gauge for selecting the resistors his corn!
uses. Simply stated, it is
:

"How accurate is the resistor, and how font,
will it maintain that accuracy under average
load conditions?"

IIarfield Resistors can be supplied to you
as accurate' as plus or minus 1 %. Moreover,
they are absolutely guaranteed to maintain
that accuracy under average load conditions.
Tell us about the resistor you want, and
let us send you a sample made to your specifications. Write Hardwick, Field, Inc., 215
Emmet St., Newark, N. J., builders of

Radio Set
Analyzer
A
Q

r
NAR -FI(LO

Pattern
\'o.

WIRE -WOUND

133

Radio Set

Analyzer

RESISTORS

The Jewell Pattern No. 133 Radio Set
Analyzer was designed to assist radio service men
in reducing time on service calls, giving them an
instant check on set conditions. It will be found
particularly adaptable to service calls of a contract nature, requiring monthly inspection of sets.

ISl'l:

UNITED
SCIENTIFIC

UXB

JOBBERS and DEALERS
Can make money stocking this universal precision instrument,
which is adaptable to any circuit. It can be mounted for all
sorts of drives and ganged in any number.

Characteristics:
1. Patent leveled brass rotor stator.
2. Precision spacing that assures accurate calibration.
3. Removable shaft can be adjusted to any desired length.
Adaptable to ganging in any number.
4. Universal mounting permits clockwise or counter clockwise
rotation. Provided with integral frame lugs for sub-panel
mounting.
5. Modified straight -line frequency curve to take care of present
day broadcasting wavebands.
This new condenser is made in .00035 and .0005 sizes. The
extremely low price of this quality instrument is another reason
why you should handle it.
Make further inquiries TODAY.

United Scientific Laboratories, Inc.

80 -82 Fourth Ave.,
Chiaaeo
Boston

Minneapoli.
Cnnndi:m

" li

New York City
BRANCH
OFFICES
Cincinnati
Los Angeles
Philadelphia

BRANCH
OFFICES
St. Louis

San Fra ne I.1o
,

I. nildun.

I/111,11-II.

In operation it is very simple. With
the plug of the analyzer in place in the socket of
a radio set and the tube in the socket of the
analyzer, complete characteristics of that stage
can be obtained. "A ", "B" and "C" voltages,
plate current and grid bias are instantly obtained
by pressing the proper push button. In addition,
a grid shift push button is furnished and gives
a direct indication of tube conditions. There are
no complicated switches to get out of order.
Pressing the wrong push button does no damage.
In fact, they can all be pressed at one time without injury.
The instrument is a high grade voltammeter having a voltmeter resistance of 1000 ohms
per volt and ranges of 0 -8, 80 and 200 volts and
0 -20 milliamperes. Separate binding posts allow
for external connection to the instrument for individual circuit tests.

The case is covered
Morocco leather and is
x

4/ 6/

with genuine
x 8! s inches.

Write for descriptive circular No. 1115.

Jewell Electrical Instrument Co.
1650

Walnut Street - - - - Chicago
"27 Years Making Good Instruments"

Radio Engineering, October, 1927

Page 1008

PSWC) 6ZAY:-"S'5 et

c)tirs)cisw,e,

e.vp.C

ea-

Vacuum Tube Directory
,..1 ,.
voltage
Type

Name

(Amps.)

Bat. Fil.

(=i

1

d
U
er

(mum)

-

"B "'C " "B " "C"

(Del.)

(Ohms)

Mutual
conductance
(Microm-

ampÌfi

Min. Max.

Remarks

capon
actor

hoe)

0.35

22

45

9

9500

1100

10.5 Positive" C " voltage

0.35

45

90

1.5

9500

1100

10.5 R. F. and A. F. amplifier

30

A. C. Power Tube

15

0.35

135

180

22.5

2700

1650

C. F. 112

Power Amplifier

6

5

0.5

90

157

C. F. 571

Power Amplifier

6

5

0.5

90

180

2500

1200 -1700

output device above
3.0-3.5 Use B,

C. F. 510

Power Amplifier

8

7.5

1

0

180

450

3000 -5000

1100 -2500

7.0 -8.0 Use output device

8

7.5

1.0

1.0

1.0

2.5

22

157

6000- 12000

800 -1400

4.8 11000 -12800

975-1130

C. F. 516 B Half Wave Rectifier

45

F+

4.5

1200 -1700 7.5 -8.0

4500 -8000

85 M. A.

A. C. 100

A. C. Tube

K

R. F. Amplifier

6

5

0.25

45

0.0

135

3.0

45-90

F+

3.0

G.

Hi -Mu

6

5

0.25

90

0.5

180

5.0

67-90

F+

0.8

25000 -

H

Special Bet.

6

5

0.25

67

3.0

90

4.5

67 -90

F+

1.2

3.0 14000 -15900

F

Power Amplifier

6

5

0.5

90

6

180

15

45

F+

J-71

Power Amplifier

6

5

0.5

90

16.0

180

45.0

2500-

1500

output

7.5 -8.0 Step-down trans. for

fil. supply

12.5 May he used as detector
i

910 -1030

5300

5

9.0

800-

135 v.

20 Det., Res. Impedance Amplifier

14.4 Detector only
8

3.0 Use output device above

1200-

135 v.

B'

L-10

Power Amplifier

8

7.5

1.25

250

AX

General Purpose

6

5

0.25

90

kl
U

M-26

A. C. Amplifier

1.5

1.05

N -27

A. C. Detector

2.5

1.75

D-0

Full-wave Rectifier

R -80

Full -wave Rectifier

R-81

Full -wave Rectifier

Eureka T.

1

resistance

15

á

&

85 milliamperes

425

20

4.5

135

7.5

90

4.5

135

9

90

4.5

135

9

Use output device

4500
45

F}

10500

3

810

8.5
R. F. and A. F. Amplifier

45

at 300 volts

Gaseous conduction type

5

2.0

125 M. A.

at 300 V.

7.6

1.25

110 M. A.

at

6

Full-wave

M. Co.

ßR

750 v.

ectifier, 125 mi iampere output

201 -A

General purpose

6

5

0.25

200-A

Special Detector

6

5

0.25

112

Power Amplifier

6

5

.5

135

180

171

Power Amplifier

6

5

.5

135

180

20

180

1000

8000

45

45

8

7.5

5000

3

2500

Use

output device above

135 v.

B'

Full -wave Rectifier

60 milliamperes

at

150 volta

Gaseous conduction type

Full-wave Rectifier

85 milliamperes

at 200 volts

Gaseous conduction type

Full -wave Rectifier

100 milliamperes at 350

volts

Gaseous conduction type

Full -wave Rectifier

100 milliamperes

at 500 volts

Full -wave Rectifier

400 milliamperes

-for"

Glow tube

Voltage regulator tube

M
cei

4.5

Det.

Output

(mÌrnt

15

.

d
U

Plate
Voltage Grid
" B'
return

A. C. Amplifier

.c

5w1

Voltages

mum)

A. C. Detector

26

28
d

ö

8

Voltages

Fil.

current

Use

Ci

B"

Gaseous conduction type

and"

C

"elimination

Vet

Gaseous conduction type

.Y

`(s

e

.50
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Now to the convenience and economy of
A. C. operation is added unfailing quality
reception with the reliable Arcturus A. C.
Tubes.
All Arcturus tubes are of the heater type, employing a negative temperature co - efficient
heater that eliminates disastrous current surges.
Unique features make possible unfailing re-

ception of unusual tone quality throughout
a life well in excess of 1000 hours.
All leads, heater and elements, are brought
down to a standard four prong base. Less
changes need be made in adapting D. C.
receivers to Arcturus operation than to
any other A. C. Tubes.
We have prepared engineering and servicing data on these tubes which we shall
be pleased to send on request.

ARCTURUS RADIO COMPANY
INCORPORATED

255 Sherman Avenue, Newark, N. J.
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VACUUM TUBE DIRECTORY
The vacuum tube directory will be a permanent feature in each issue of RADIO ENGINEERING for the next
few months. It has been inaugurated in response to
a demand set up by readers who continually write to
RADIO ENGINEERING regarding the characteristics of
tubes, their uses and particular applications.
It is in no sense a recommendation of one make of
tube over another. It merely places before the readers
a permanent up -to -date reference which will anticipate many questions and, we hope, save both time and
trouble for them.
It is, of course, impossible to list all makes and all
types. Subscribers are invited to write to the Readers' Service Bureau, as they have in the past, if any
additional information is needed. RADIO ENGINEERING has available a mass of data covering different
tube types which it is absolutely impossible to print
due to lack of space.

Tube manufacturers are requested to inform us immediately of the characteristics of any new tubes or of
changes made in the characteristics of present types.
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r
Platinum

Filament

ARMOR

Radio

Tubes

Your "B" Battery Eliminator
will give you better service
with

".1 Tube For Every Need"

Selectivity

QR

0")as,<9

SUPERIOR

fndt

Al Sri:

Desirable jobbing territories still open.

Armstrong Elec. & Mfg. Co., Inc., Newark,

N.

rKELVIN

FULLWAVE
NO

F ÌFAYMENT

Gaseous

J.

16

TUBES

Rectifier Tubes
ARE BETTER

ARE DIFFERENT
Longer life

Larger output
Quieter operation
Quicker pickup

60 Milliamperes

-

$4.50

Milliamperes

-

4.50

400 Milliamperes

-

7.00

85

Price $4.00

125 M. A.

Ask for Catalog of full
line of Standard Tubes.

Uniform quality
Sole Distributors

Eureka T &

M Co.,

Guaranteed

42 Walnut St., Newark, N. J.
Tiples,

Construction

Guaranteed tot

one

year

The standing of the

Q.R.S.

r--

Company,

manufacturers of quality merchandise f o r
over a quarter of a century, establishes your
safety.
Orders placed by the
leading Eliminator
Manufacturers for this
season's delivery, approximating Four Million Dollars' worth of
Q.R.S. Rectifier Tubes,
establishes t h e approval of Radio Engineers.

Independent Laboratories
Newark, N. J.

GETTER
Oxide Coated Filament
Special Glass Apparatus

Ask any good dealer.

Cerium Alloys

The

Q MR: S

Company

Manufacturers
Exclusive Sales Representative
50

Executive Offices:

306 S. Wabash Ave., Chicago

A. U. HOWARD
East 42nd St. New York City

Factories: Chicago -New York-San Francisco -Toronto,
Canada-Sydney, Australia- Utrecht, Holland

Phone: Murray Hill 0342 & 0343

i

Established 1900

References -Dun, Bradstreet, or any bank anywhere
4
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PROFESSIONAL DIRECTORY
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For Blueprints, Additional Data and Information on

Custom Work

INTERTROL FIVE

a

Specialty

H. & F. RADIO LABORATORIES, Inc.

Reviewed in this Publication
Send $1.00 to
ALLIED ENGINEERING INSTITUTE
250 West 57th St., New York City

Radio Engineers
168 Washington St.
New York City
Consulting "SUPER- HETERODYNE"

Experts

Radio Engineers and Designers

PROFESSIONAL SET BUILDERS

Radio Engineering and Engineering Advertising

You can make more money by using DAR -MAC
Precision Products in the custom -built sets you build
for your clients. Write today for full information.

ZEH BOUCK

DAR -MAC LABORATORIES

502 West 143rd St., New York City

Laboratory

19 So. Wells St., Chicago

Tel. Edsecombe 9513

AUSTIN C. LESCARBOURA

Federated

RADIO TRADE SCHOOL

Technical Publicity for Manufacturers

General Instruction on Service and Set Building
Write for Catalog

RADIO TRADE ASSOCIATION OF MICHIGAN
4464 Cass Ave.
Detroit, Mich.

Laboratory

O/ñce

Croton -on- Hudson, New York

Tribune Bldg.
New York City, N. Y.

Tel. Croton 390

TESTING OF RA IO APPARATUS
Condensers calibrate at Radio Frequencies.
Station Wave Lengths measured and the ked -Tube Characteristics determined.
I

Wave Meters, Standard Capac ities and Inductances calibrated.

ELECTRICAL TEST NG LABORATORIES
80th St. at East End Avenue

New York City, N. Y.

r
+;t

r`
,4

THE ORIGINAL AND WORLD'S
FINEST 3FOOT SPEAKER KIT

(

STANDARD
KIT

1r

J

,

$10.00
Ensco
the
3 -foot and 2 -foot
Kits -the original,
best and most favorably known.
Backed by a large
and consistent national advertising.
Accorded by far
more publicity than
any other speaker
Kit. Complete
line of roll. wall,
console and pedestal models ranging in price from
Sell

The New Improved Hi -Q* Six
(Write for Full Particulars)
Every professional radio man and service station who is interested in making more money
out of radio should get the full facts about

-

Hi-Q Six Receiver designed by ten of
leading manufacturers -using the finest
America
incorporating every modern constructional feature
backed by the biggest
CUSTOM- BUILT " advertising campaign of its kind in
the industry.
Hammarhmd- Roberts Receivers have
always been accepted as the finest at their price.
For
1928 the Hi -Q Six is recognized as the finest receiver
available
regardless of price.
Send 25 cents for
48 -page Construction Manual and full particulars.
Ifammarlund- Roberts. Inc., 1182-G Broadway, N.Y.C.
the 1928

--

America's
parts

in

-

r

ROB EFTSnd
HiQ' SIX
.

..toiiale :1Jannfuc!un'rs.

Samson Elec. Co. Ifammarlund 311g. Co.

International Iteslstan...
Carter Radio Co. Benjamin El. Mfg. Co. Co. (Durham Walston,
Sangamn El. Co. Acme Wire Co. (I'arrolt) Itadiall Co. (Amis -nte)
1Vestinghouse Miearta.
Yazley Mfg. Co. ll. 11. Eby 311a. Co.

$10

to

WALL KIT
with hardwood
frame

$11.00

$17.50.

Slightly higher in
Canada.

SPECIAL DEALER'S PROPOSITION
To dealers and professional set builders we have a most interesting
story -and a most attractive selling proposition. Write on your
letterhead to the nearest office listed below for our booklet, prices,
discounts, etc.

ENGINEERS' SERVICE COMPANY
25 Church St., New York
73 Cornhill, Boston

28 E. Jackson Blvd., Chicago
331 Bay St., Toronto, Canada

«J

I

»-
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WHAT'S NEW?
manufacturers to send in monthly information about their new products,
campaigns, changes in personnel,
circuits, etc. At the same time the
technical staff would like literature
for the use of the Readers' Service
and Information Bureau. Many
already are sending RADIO ENGINEERING systematized monthly
data. We want more-

Accepted
as

RADIO ENGINEERING asks

Let "NEWS OF THE INDUSTRY" and
"NEW DEVELOPMENTS OF THE
MONTH"

Grow with You.

STATEMENT OF TIIE OWNERSHIP, MANAGEMENT, CIRCULATION, ETC., REQUIRED BY THE ACT OF CONGRESS
OF AUGUST 24, 1912, OF RADIO ENGINEERING.
Published monthly at Albany. N. Y., for October 1, 1927.

State of New York
County of New York sa.
Before me, a Notary Public in and for the State and county aforesaid. personally appeared B. S. Davis, who, having been duly sworn
according to law. deposes and says that he is the Business Manager
of RADIO ENGINEERING, and that the following is, to the best of
his knowledge and belief, a true statement of the ownership, management, etc., of the aforesaid publication for the date shown in the above
caption, required by the Act of August 24th, 1912. embodied in
section 411, Postal Laws and Regulations, to wit: 1. That th.
names and addresses of the publisher, editor, managing editor, and
business managers are: Publisher, Radio Engineering Magazine,
Inc., 52 Vanderbilt Avenue, New York; Editor M. L. Muhleman,
Bronxvllle, N. Y.; managing editor, M. L. Muhleman, Bronxvllle,
N. Y.; Business Manager, B. S. Davis. Scarsdale, N. Y. ^ Th:u
the owners are: B. S. Davis. Scarsdale, N. Y.; Roy T. Atwood.
Albany, N. Y. 3. That the known bondholders, mortgagees, and
other security holders owning or holding 1% or more of the total
amount of bonds, mortgages, or other securities are: None.
4. That the two paragraphs next above, giving the names of the
owners, stockholders, and security holders, if any, contain not only
the list of stockholders and security holders as they appear upon the
books of the company but also, in cases where a stockholder or
security holder appears upon the books of the company as trustee
or in any other fiduciary relation, the name of the person or corporation for whom such trustees is acting, is given: also that the said
two paragraphs contain statements embracing a ®ant's full knowledge and belief as to the circumstances and conditions under which
stockholders and security holders who do not appear upon the
books of the company as trustees, hold stock and securities in
capacity other than that of a bona tide owner; and this afaant has
no reason to believe that any other person, association. or corporation has any interest direct or indirect in the said stock, bonds, or
other securities than as so stated by him.
(Signed) B. S. DAVIS, Business Manager.
Sworn to and sobscribed before me this 1st day of October, 1927.
(Seal) J. A. WALKER, Notary Public.
Kings County.
Kings Co., Clerk's No. 390.
Kings Co., Registers No. 9100.
New York Co., Clerk's No. 159.
New York Co., Registers No. 9100.
Commission expires March 30, 1929.

Standard
the ever increasing public
demand for radio receivers of the
highest quality, the leading set manufacturers f the radio industry now specify
REALIZING

olymet

Products

as standard equipment for all their models to insure

that

dependability and efficiency associated with a reputable
name or trade mark. Among the radio set manufacturers
now using Polymet radio essentials are the following
ERLA
FADA
FRESHMAN

KING
KODEL
KOLSTER

MAGNAVOX
MOHAWK
STE WART- WARNER

Stock Polymet
Radio Essential
Pure Met.i I.,

Leak or Resistor

l'olytrols
Tube Ballasts

Metallized Grid Leak
or Resistor

Bakelite Molded
Condenser

For a Quick Turnover
amateurs and
professional set builders,
Polymet Radio Essentials
are as well and favorably
known as they are among
radio manufacturers.
No progressive r a d i o
dealer's stock is complete
therefore without a full
line of Polymet products.
The efficiency and dependability o f Polymet
parts backed by consistent national advertising
in all the leading radio
magazines and newspapers throughout t h e
country, make Polymet
radio essentials the quickest turning and biggest
profit- making line of
parts in the radio industry.
Am ong

for our latest catalog
which includes several of the
most popular power circuits
.Crud

Illllr,

Filter Cond

see

our exhibit at

Chicano Radio
Booth 8 Section DD

Show.

POLYMET MANUFACTURING CORPORATION
New York City
599 -601 Broadway
-

POLYMET PRODUCTS
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HARKNESS
Tuned Double Impedance
Push -Pull Amplifier
ALL the latest improvements in the Hiler system of tuned double impedance audio amplification are included in this new amplifier designed by Kenneth Harkness and licensed under Uhler audio patents.
The
The push pull output stage eliminates the last trace of distortion.
amplifier can handle more volume and the tone quality is better than ever.

Makes Tone Perfection a Thrilling Reality!

Prices to Dealers and Set-Builders
Tuned Double Impedance
n 50
Push -Pull Amplifier
$11 a7
Complete, ready to operate j
Tuned Double Impedance
Push-Pull Amplifier Kit

(1st and 2nd stage couplers,
push -pull coupler and push -pull
output unit)

Pair of

Push -Pull

Units

List

The reproduction of this new amplifier is more realistic than anything
you have ever heard before. Speech and music are reproduced in pure.
Every musical note, from the deepest
rich. netural, full - rounded tones.
bass to the highest treble, is heard with full volume and with all its dis
tinctive tone -color. Never before has it been possible to re- create musical
sounds with such marvelous fidelity.

You Can Make Big Money on Sales

$35.00

to rk
mop' th. r will greatly nprove the volume and tone
quality of your set. You can attach it in a few moments, without tools,
and without making any changes in your set. Then demonstrate it to your
customers and you can sell them by the score- at a real profit. One
profit of nearly $250.00.
of our dealers sold 15 amplifiers in two weeks

The

$1 2.75
List-$23.50

$'7 ,50

(Push -Pull Coupler and Output
Unit)
List- $12.50

I

-a

r

Your Satisfaction Guaranteed

-

Order NOW!

The Harkness amplifier is unconditionally guaranteed. Mail your order
today and the amplifier will be sent you by return. Attach it to your set
If you are not entirely satisfied, return the
and hear the improvement.
amplifier and your money will be instantly refunded. Only a limited number
of amplifiers are available at the special low price of $19.50. Mail your
order NOWT

K. H. Radio Laboratories, Inc.

181 Sullivan St., New York

Kenneth Harkness, Pres. & Chf. Engineer.

,

POWERTONE
36 -in. Giant Cone Speaker

KIT, including stand, $12

is
THAT
is why

-I

.

why Precision Diamond Cut Coils are better. That
you can use them in gang condenser sets. That is

CUT.

/5th of one per cent,
Not all our coils are as accurate as
but all are accurate to at least one per cent. What other coils
cast compare with these.
Precision Coils are indeed the "Standard of Comparison."
.Send for our new catalog.
1

1A

hour.

\sk for our attractive proposition.

POWERTONE ELECTRIC CO.

PRECISION COIL CO., Inc.
209 Centre St., New York, N. Y.

New York City
Flight Up. -tort. 6209

221A Fulton St.
I

5 of 1e('

The
why so many radio engineers are using them today.
diamond cutting gives accurate spacing and uniform diameter
Which in turn assures sou that
to the rigid bakelite form.
the inductance will be the same year in and year out. You can
drop them but you can't change their value unless you break
the form. Be sure your coils are PRECISION DIAMOND

FULL INSTRUCTIONS
Dealers:-

1

OF THE RATED INDUCTANCE

Front Sheet (designed);
YOU GET
I Back Sheet; 2 Metal Baffle Rings;
I Mounting Bracket; I set Apex Fittings; I POWERTONE UNIT; I
Stand; I Tube Cement; I set Screws,
Nuts, etc.
Can be assembled by any one in

7
ACCURATE TO

NAND

fi.

DRESNER COILS
wound and threaded coils
may he sited with any type of .00033 SIP
maximum capacity condenser, whether it be single,
triple or single and double factors. They are
matched, machine wound and laboratory tested.
The report of the testing laboratory of New York
University, indicates the high electrical qualities of
Dresner coils.
Their external magnetic field is the lowest.
We are equipped to design and wind special coil,
to set mamlfacturcrs' specifications. Write for
complete details and

DRES N ER space

i

for prices, samples. etc.

DRESNER RADIO
Designed

Actual Size
for Manufacturers'
Use

MFG. CORP.

564 Southern Boulevard, New York City

Packed in Sets of Three for
Jobbers and Retailer
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RADIO
NEWS

A

Message
to
Manufac-

turers

advertising budget suffers
often from too many divisions.
A message to the Radio Dealer is ordinarily
separate from that to the consumer.
A manufacturer's

An advertising campaign in RADIO NEWS
reaches more dealers than any Radio Magazine or Paper published-while its consumer

circulation, nearly a quarter of a million, is
more than 22 times that of any other Radio
Monthly.

Complete coverage of the entire field can
be had in every issue of RADIO NEWS.
At one stroke, RADIO NEWS places your
products on the dealers' shelves and in the
hands of the consumer and in less time than

any magazine in this field.

RADIO NEWS can boast a circulation that
is entirely devoid of waste. Every reader
is actively radio conscious.

Further information, rates and sample
copies of RADIO NEWS, will be furnished
gladly, on request.
EXPERIMENTER PUBLISHING CO., Inc.
230 Fifth Avenue, New York, N. Y.
R E P R E S E N T A T I V E S
HARRY E. HYDE, 848 Drexel Building, Philadelphia, Pa.
A. J. NORRIS HILL CO., 5 Third St., San Francisco, Callf.
412 West 6th St., Los Angeles, Calif.
L. F. McCLURE, 720 Cass Street, Chicago, III.
DAVIES, DILLON B KELLY. 15 West 10th St., Kansas City, Mo.
T. F. MAGRANE, Park Square Bldg.. Boslon, Mass.
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X -L
Model

Vario

00
Exceptional
`W

WHOLE 4LE
CATALOG

Send Today for
This Great Book

X -L

service
means sure prof-

its.
take
rect

prices.

Engineering."

'SHORT WAVE SECTION-Our catalog con-

tains a section devoted to a showing of the
Ihighest grade short wave receiving and transmitting apparatus. Also the finest electrical
appliances for use in the home.
WRITE TODAY -Whatever your radio needs
may be, you will find them in our 1928 catalog.
Write for a copy today,

r

p

i

i

c e

list ii

catalon.

T

.

liminates

I

o

s

s.

Read his art irles. See also
Sept. and Oct. Popular
Radio
d C. R. Call Book..
head of the
Two

.

I
t

and bigger prof
its for you.»

+tamers' good will

Air-

i

Large stocks of. .
fer you a large
O u r
selection.
speedy shipments
insure your cus- t

field. Outstanding feature is IN man IsTonew
Quality. Women, musicians and experts
peciany
a of its amazing fidelity of t, T
in their
e NEW scientifically 'designed and precisely matched
Thenthusiastic
Magnaformer Intermediate Lm
Long Wave ft. F.Transformers
re the cause. Everyone who
Magnafanner 9.s decides to own one immediately. Beautiful in appearance. Changes from to 8 or 8 to tubes instantly. Great distance getter -su pe selective- world of
volu -quiet o
yy

t

-t

..« -«»

1do it.

QQ

Ilmend

d

eta to NO ÁFTKRSFRÑY

ideal et to Litt for others. Sr., NOIV for
RT
RADIART LABORATORIES COMPANY
RADe
as S. La Salle street
Street
Deot. t 17
Chicago

Irrede.I u

p
E;1

/ere Jrse

SHURE RADIO COMPANY

337 K. WEST MADISON STREET, CHICAGO,

Li GOn

Ito first to build the new
>laguaformer 9-8 Circuit
-t'onlmander-in- ('Lief of
the
featured by Radio Authority G. 31. hest
in Sept. and Oct. Radio.

orders diour
from

The high quality
of our products

2423

Set Builders!

e

You can:

illustrated

We can supply complete kits for any of the
reviewed in this issue of "Radio

circuits

N,

RADIO LABORATORIES

Shure
y

.

It

"-

Values

1

.

foremost Radio designers in all latest
and best hook -ups.
-Micrometer adjustment easily
MODEL
made. assures exact oscillation control In all
tuned radio frequent) cìreuits. Ncut rmisne. Roberts 2 -tube, Browning -Drake, Silver's Knockout.
Price SI.00
range 1.s of 20 yid.
etc.
Capacity
.
Obtains the simper grid capacity
MODEL
G
on l'ockaday eircuits filter and intermediate frequency
tuning In super - heterodyne and positive grid Alas In all
sets.
Capacity range. Model O -1 .00002 to
.0001 MM.
Model G -5 .0001 to 0705 Mfd. Model G -10
.0003 to .001 Mfd.
Price each with grid clips. $1.50.
X -L PUSH POST- Vibrations will not loosen. releases inPrice each I5c
stantly.
Also in strip of i on black proud marked in white.
Price $1.50
FREE -New. up-to -date book of wiring diagrams shoving
use of X -1, units in 1110 now LOFTIN -WHITE constant
coupled radio frequency circuit. and in other popular hookups. Write today.
Denser

1928

Compiled exclusively
for
dealers in radio sets, radio parts
and for set builders.
An amazing
catalog containing the newest things in
the world of radio.
Unbeatable values in radio parts, kits and
supplies of National fame. A complete array
of cabinets and consoles, in all the latest styles,
finishes and popular sizes, and at unmatched

with an

T -,

h

-

Quick and easy tuning
more volume. clearness, stability.
X -L Vario Denser in your
circuit. Specified and endorsed by

/

"N"

PRODUCTS

ILLINOIS

NO W

For "Super" Builders

Order Your Parts for the New

WORLD'S RECORD SUPER

We have on hand a
limited quantity of

The great demand for this receiver has resulted in
delays for immediate shipment by the manufacturer.

HOWEVER

AALCO LOOPS

We have a good supply of all the parts necessary
to build this marvelous set. Send in your order
today and save time. Lowest prices to set Builders
and Dealers. Write for circular.

Formerly $12.50 each
We are now offering them
to Professional Builders at

5 00 each

THOR RADIO CO.
35 So. Dearborn St., Chicago
i<

POSTPAID

FREE

ASTOUNDING VALUE!
Folds instantly to any desired shape, but requires no auxiliary adjustments.
\Vires are always taut, regardless of whether
loop is open or folded.
Equipped with center tap for super -heterodynes using a regenerative loop circuit.
Inductance value can be changed to make dials
read alike.

DYSINGER
Market Square, Albany, N. Y.
Enclosed you will find my remittance for $5.00.
Send at once, postpaid, one AALCO LOOP.
F. D.

TO SET BUILDERS AND DEALERS
Write today for our new 1928 Catalog. Shows the
latest and best nationally advertised radio equipment. Lists all popular circuits of the year including Tyrman Ten, Magnaformer, Silver Super, Aero
Seven, Daven, and numerous others. All parts in
stock ready for shipment. No delays. Lowest
prices given to Professional Set Builders and
Dealers. Write today for this catalog.

Name

MILLER -WELLES CO.

Street

City
L

State

20 -D

West Kinzie Street

Chicago, Ill.

Radio Engineering, October,

Page

1927

The biggest

Edition
The biggest edition ever published.

Brim-

ful of newest information, latest circuits

and hook -ups, new revised list of world's
broadcasting stations with schedules and
new wave lengths in meters and kilocycles.
264 pages of news, ideas, and valuable
information for fans, set builders, radio
dealers and everyone interested in radio's
advancement.

Call Book
Citizens Radio1927
Edition
New September,

On Sale Now at Newsstands and Radio Stores
Wonderful Rotogravure Section
One of the big features of the new Call Book is the 6-page rotogravure
section. It is replete with photographs and views. Your favorite radio
artists, pictures of studio life, prominent announcers and other
features are shown in actual photographic views.
1

Complete Details on Newest Circuits
Every Receiver Designed and Thoroughly Tested in Our Laboratories
Complete constructional details on the newest modern radio circuits are given,
including the Aero -7, Camfield Super- Selective -9, Remler 45 KC., Nine -inLine, Meloheald 14, Magnaformer 9 -8, Eight -in -Line, Tyrman Super 10, Infradyne, World's Record Super 10, Equamatic, Browning-Drake, St. James
Upright -8 and others.

A Complete Radio Cyclopedia
Be sure that you get the CITIZENS RADIO CALL BOOK, the original and
most widely circulated publication of its kind. Accept no substitutes.
Published four times yearly, September, November, January and March.
On sale now at newsstands and radio stores the world over, or subscribe now
and be sure of receiving each issue as published.
Use the handy coupon below and mail in now.
CITIZENS RADIO SERVICE BUREAU, Inc., Publishers
508 South Dearborn St., Chicago, Ill., Dept. R, U. S. A.
Date

Mail
This
Coupon

please find

Today!

Address

-*

(RE)

192....

1
Please enter my subscription for the CITIZENS RADIO CALL BOOK for [
] three years, $4.50. Enclosed
one year, $1.75; [
] two years, $3.25; [

in payment for same, mailed postpaid four times yearly,
January. March, September and November. Canada and Foreign, $2.00 yearly.
Name

City
State
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CONE SPEAKER PAPER

_Jlliuinimmuwlmltl'

Make
Money
Selling

A

A

1. 11

3f B R

the cone speaker is
xuprcme in radio reproduction, so also

I

PAPER gires Alt
NOLUTRLY
UNI-

RESO-

I'OR.11

is

NANCE. It has no
resonance point of
its own.
Just as

ALHAMBRA

supreme in impart-

ing the utmost in
tone quality.
Manufacturers use ALHIA \BRA

-

Just as 9 out of 10 Radio Speaker
exclusively
so do the vast majority of skilled
professional builders
insist upon ALIHAMBIRA only.
Pone speaker manufacturers are invited to communicate with us concerning their requirements for the coming season. AI.nAtULRA is furnished
in sheets suitable for cone speakers of 13 inches to 3G inches diameter
special sizes to order.
Prompt shipment guaranteed.

-

TRUVOLT

The SEYMOUR CO., 323 W. 16th St., New York City
.4

An All -Wire Variable Voltage Control

Cash in on the trend toward Electrified sets by selling

1

th,

PACKING PROBLEMS
SOLVED

superior voltage control.

Special construction gives greater radiation surface, cooling on
same principle as air-cooled engines.

\Ve can overcome your packing
difficulties, whether you ship
large sets or small sets-heavy
power equipment or fragile

in-Made entirely of wire; permanently accurate; lasts
Permits potentiometer control; positive
definitely.
Nichrome wire resistance -very
contact at all times.
low temperature coefficient.
l

2-

3-

speakers- whether the weight

Eight stock types with resistances up to 50,000 ohms. All
rated at 25 watts. List $3.50 each. Also lull line of fixed
wire resistances.
Write for descriptive booklet and full information to

pounds or five hundred
pounds. Our years of experience in the radio shipping field
are at your comanuul without
obligati, n.
is ten

Dept. 19B, 175 Varick Street, New York

"This Is An Eliminator Year"

TIFFT BROS.

ELECTRÄDC
ti-

1

NEW AERO
CHOKE COILS
The Aero Choke 60
Modern circuits of high sensitivity demand
the use of radio frequency chokes in certain
parts of the circuit. The Aero Choke -60 is
designed to have a uniform choking action
over a wide range of wave lengths, including Broadcast bands and Amateur Short
Wave bands as well. Many chokes employed on short waves have an unpleasant characteristic
of showing so- called "holes" in the tuning range, which
is present also on the broadcast band but in a minor
degree. These faults are corrected in the Aero Choke
60. Price, $1.50.

The New Aero Choke 248
The Aero Choke 248 is especially designed
for operation in Aero Transmitter kits
2040K, 4080K, and 9018K, and other circuits.
Aero Choke 248 presents a high impedance
or choking action over the usual amateur
wave lengths. It is wound with a conductor
sufficiently liberal to handle transmitters up
to 100 Watts. Price, $1.50.

AERO PRODUCTS, Inc.
Dept.
1772

17

Wilson Ave., Chicago, Ill.

8

Broadway, New York City

Shipping Cases for

Difficult Problems

L.

-I

r

TINFOIL
FOR CONDENSERS
All grades of
TIN FOIL
LEAD FOIL
COMPOSITION FOIL
ALUMINUM FOIL

UNITED STATES FOIL CO.
LOUISVILLE

-

KENTUCKY

WIRE

STRAND-Antennae (plain o r
enameled) -Double Galvanized.
WIRE-Antennae (plain or enameled) Connecting and Ground
(Rubber) covered, braided or plain.
BUS BAR -Litzendraht -Loop.
MAGNET (Cotton or Silk).

John A. Roebling Son's Co.
Trenton, N. J.
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NEW

BETTER
THAN
B
BEST

T
CHEAPEST
IN TH E

Engineers
Research Workers
Set Builders

END

A New Tube Contact Spring Par Excellence
Another achievement by Aurora. Over half million sold
in short time.

Only one white top insulated eyelet required to mount.
Contact effected between white and black make prong
holes stand out in the dark.
Impossible to misalign, bind or spring in an inoperative
position. Point of support directly on line of pressure
when inserting tube.
Why not get in line with the leaders who use the best. They cost
less than the cheap kind.
Write or wire for samples and prices.

-do you wish

to know why AEROVOX FILTER CONDENSERS are accepted as standard?
We'll tell you-We'll give you FACTS
Cup.
No. I.
No. 2.
No. 3.

AURORA ELEC'T'RIC CO.,

II -18 Dunham

19..

Brookhii.

Fapy

The LOGICAL
Filament
Control

___ 0

N. Y.

No. 1.
No. 2.
No. 3.

co- operate

%[

ç

-

1
1

1

.305%
426%
392%

mfd
mtd
tnfd

ERovox
"Built Better"

with dealers and custom builders.

diall eotnpaIy-

J

50 Franklin St., New York, N. Y.

s

1

-

AMPERITE is not a fixed resistor or so- termed filament
ballast. It is the only self -variable tube filament control
insuring just the proper filament current for each and every
tube automatically. Does away with all rheostats on panel.
Simplifies wiring and operation. Precludes tube damage from
under or excessive "A" current, increasing tube life and
always guaranteeing maximum tube performance.
It is therefore indispensable.
We

1

Do these figures convince you that you protect
yourself when you use AEROVOX FILTER CON.
DENrIRS1 -The tests mentioned were made at
the Bakelite Corporation Research Laboratories.
AEROVOX FILTER CONDENSERS are non
inductive -use 100: pure linen paper dielectric
sections are individually impregnated in pitch to
preclude moisture absorption.
Write to us -.%e will gladly mail additional engi.
neering liternauio.

TE-1

tJhe "SELF ADJUSTING"Rheostat

1

Three samples tested at 1000 cycles
Poner Factor
Instal. Res.
EH. Res.
¡CVO mug p mfd
mfd
.44%
.7 ohm
5000
.69%
meg
p
mfd
1.1
ohm
mfd
.57%
mfd
.9 ohm
4000 nice p mfd
Three samples tested at 60 cycles

70 Washington Street, Brooklyn, N. Y.

t.-

New

LACQUERS
FOR THE

AMPLION

RADIO INDUSTRY

Balanced Armature

Units -for air -

The Egyptian Lacquer Manufacturing Co.

column or Cone

_c_

Balanced Armature Unit 3 11/16" x
3 5/16 ".

B. A. 1.

Dept R. E.

90 West St., New York City

They embody many impressive new features to
insure quality in any sel.

t.

RACON

1.

Diaphragm with point of application off
center to reproduce successfully, high and
low frequencies.

2.

Straight bar magnets of finest English tungthe most efficient type of consten steel
struction.

3.

Armature pivotted sturdily to insure permanent efficiency.

ESI'ONENTLA1.
SOUND CHAMBERS
No. 320

Air Column
78 inches

Bell
10" x 20"

Depth
inches

13

sise to fit
every cabinet

A

Hamm Electric Company, Inc.
I%

Washington Place, New York. N.

Y.

-

Our Engineering Staff is always at
the disposal of Set Manufacturers.

THE AMPLION CORPORATION OF AMERICA
531 -535 West 37th Street, New York City
J

1'ug

I

'
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Buyers Directory of Equipment and Apparatus
Readers interested in products not listed in these columns are invited to tell us of
their wants, and we will inform the proper manufacturers. Address Readers'
Information Bureau.
Addresses of companies listed below, can be found in their advertisements -see
index on page 1022.
ADAPTERS:
Bakelite Corp.
Carter Radio Co.
AMMETERS
Jewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co.
AMPLIFIERS. RESISTANCE:
De Jur Products Co.
Polymet Mfg. Co.
ANTENNAE, LAMP SOCKET
Electrad, Inc.
ARRESTERS, LIGHTNING:
Bakelite Corp.
De Jur Products Co.
Electrad, Inc..
Jewell Elec. Inst. Co.
BASES, VACUUM TUBE:
Bakelite Corp.
Zierick Machine Wks.

BATTERIES, DRY:
National Carbon Co., Inc.
BINDING POSTS:
Bakelite Corp.
X -L Radio Labs.

BOXES, PACKING:
Tint Bros.

BRACKETS, ANGLE:
Zierick Machine Wks.
BRASS:
Copper and Brass Research
Ass'n.
CABINETS, METAL:
Van Doom Co.
CELLS, PHOTOELECTRIC:

Burt, Robert

C.

CHOKES, AUDIO FREQUENCY:

National Co.

Samson Electric Co.
CHOKES, RADIO FREQUENCY:
Cardwell. Allen D., Mfg. Co.
General Radio Co.
Samson Electric Co.
CHOKES. B ELIMINATOR:
Dungan Elec. Mfg. Co.
General Radio Co.
National Co.
Samson Electric Co.
CLAMPS, GROUND:

Aurora Electric Co.
CLIPS, SPRINGS:
Aurora Electric Co.
COILS, CHOKE:
Dudlo Mfg. Co.
COILS, IMPEDANCE:
Dudlo Mfg. Co.
COILS, INDUCTANCE:
Aero Products, Inc.
Dresner Radio Mfg. Co.
Hammarlund Mfg. Co.

National Co.
Samson Electric Co.
Precision Coll Co.. Inc.

COILS, MAGNET:

DIALS, DRUM

Duello Mfg. Co.

COILS, RETARD:
Aero Products Co.
Hammarlund Mfg. Co.
COILS, SHORT WAVE:
Aero Products Co.
Hammarlund Mfg. Co.
Precision Coil Co.. Inc.

COILS, TRANSFORMER:
Dudlo Mfg. Co.
CONDENSERS. BY -PASS:
Concourse Elec. Co.
Electrad, Inc.,
Polymet Mfg, Corp.
CONDENSERS. FILTER:
Aerovox Wireless Corpn.
Concourse Elec. Co.
Polymet Mfg. Co.
CONDENSERS, FIXED:
Aerovox Wireless Corpn.
Cardwell, Allen D.. Mfg. Co.
Concourse Elec. Co.
Electrad, Inc.
Polymet Mfg. Corp.
CONDENSERS, MIDGET:
Cardwell, Allen D. Mfg. Co.
Hammarlund Mfg. Co.

CONDENSERS, MULTIPLE:
Cardwell, Allen D. Mfg. Co.

Hammarlund Mfg. Co.
United Scientific Laboratories.

CONDENSERS, VARIABLE
TRANSMITTING:
Cardwell, Allen D. Mfg. Co.

Hammarlund Mfg. Co.

CONDENSERS, VARIABLE:
Cardwell, Allen D. Mfg. Co.
General Radio Co.

Hammarlund Mfg. Co.
National Co.
Samson Electric Co.
United Scientific Laboratories
X -L Radio Laboratories.
CONNECTORS:

Saturn Mfg.

&

Sales Co.

CONTROLS, ILLUMINATED:
National Co.

COPPER:
Copper
Asen.

&

Brass

Research

CURRENT CONTROLS, AUTOMATIC:

Radlall Co.
DIALS:
Bakelite Corp.
General Plastics. Inc.
National Co.

Hammarlund Mfg. Co.
United Scientific Laboratories
DIALS, VERNIER:

National Co.

ELIMINATORS, B BATTERY:
Dongan Elec. Mfg. Co.
General Radio Co.
National Co.
Samson Electric Co.
ELIMINATORS, UNITS FOR:
Dongan Elec. Mfg. Co.
General Radio Co.
Samson Electric Co.
FILAMENT CONTROLS, AUTOMATIC:
Radiali Co.

FOIL:
U. S.

Foil Co.

GALVANOMETERS:
Jewell Elec. Inst. Co.

GETTER MATERIAL
Independent Laboratories, Inc.
GRID LEAKS:
Aerovox Wireless Corpn.
De Jur Products Co.
Electrad. Inc.
Lynch. Arthur H. Co.
Polymet Mfg. Corp.

HEAD SETS:
Bakelite Corp.

HORNS, MOLDED:
Bakelite Corp.

KITS, RECEIVER:
Davon Radio Corp.
(Bass Note)
Hammarlund- Roberte, Inc.
(HI -Q)
K -H Radio Labs.. Inc.

(Amplifiers)
Lynch, Arthur H., Inc.

(Aristocrat)

United Scientific Laboratories.
(Pierce-Aero)

KITS, SHORT WAVE:
Aero Products, Inc.
KITS, TESTING:

Jewell Elec. Inst. Co.
KITS, TRANSMITTING:
Aero Products, Inc.
KNOBS:
Bakelite Corp.
LACQUER:

Egyptian Lacquer Co.
Zapon Co., The

LABORATORIES:

Electrical Testing Labs.
LEAD -INS:

Aurora Electric Co.
Electrad, Inc.,
LOCK WASHERS:
Shakeproot Lock Washer Co.

LUGS:

Aurora Electric Co.
Zierick Machine Wks.
METERS:
Jewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co.

IMPEDANCE UNITS, TUNED
DOUBLE:
K. H. Radio Laboratories.

MOUNTINGS, RESISTANCE:

INDUCTANCES,
TRANSMITTING:
Aero Products, Inc.

NAME PLATES:

INSTRUMENTS, ELECTRICAL:
Jewell Elec. Inst. Co.

INSULATION, MOULDED:
Bakelite Corp.
General Plastics, Inc.
Westinghouse Elec. Mfg. Co.

JACKS:
Aurora Elec. Co.
Carter Radio Co.
Electrad. Inc.
Union Radio Co.
JACKS, TIP:
Carter Radio Co.
Union Radio Co.

KITS. LOUDSPEAKER:
Engineers Service Co.
I'owertone Co.

Aurora Electric Co.
Electrad, Inc.,
Crown Name Plate

&

Mfg. Cu.

NUTS:
Shakeproof Lock Washer Co.

PACKING:
Tifft Bros.
PANELS, COMPOSITION:
Bakelite Corp.
Van Doom Co.
Westinghouse Elec. & Mfg. Co.

PANELS, METAL:
Crowe Nameplate Co.

PAPER, CONE SPEAKER:
Seymour Co.
PLUGS:
Bakelite Corp.
Carter Radio Co.

Jur Products Co.
Polymet Mfg. Co.
De

Radio Engineering, October, 1927

Page 1021

POTENTIOMETERS:
TRANSFORMERS. AUDIO:
Carter Radio Co.
Dongan Elec. Mfg. Co.
Central Radio Laboratories.
Ferranti, Ltd.
Electrad, Inc.
General Radio Co.
United Scientific Laboratories.
K. H. Radio Laboratories.
Ward Leonard Electric Co.
Radlart Laboratories Co.
Samson Electric Co.
RESISTANCES, FIXED:
Aerovox Wireless Corp.
TRANSFORMERS. B- ELIMINATOR:
Carter Radio Co.
Dungan Elec. Mfg. Co.
Central Radio Laboratories.
General Radio Co.
Daven Radio Corp.
K. H. Radio Laboratories.
De Jur Products Co.
Samson Electric Co.
Electrad, Inc.
Hardwick, Field, Inc.
TRANSFORMERS. FILAMENT
Lynch, Arthur H. Co.
HEATING:
Polymet Mfg. Corp.
Dongan Elec. Mfg. Co.
Ward Leonard Electric Co.
General Radio Co.
Samson Electric Co.
RESISTANCES. VARIABLE:
American Mechanical Labs.
TRANSFORMERS. OUTPUT:
Carter Radio Co.
Dongan Elec. Mfg. Co.
Central Radio Laboratories.
General Radio Co.
Dauen Radio Corp.
De Jur Products Co.
TRANSFORMERS, POWER:
Electrad. Inc.
Dongan Elec. Mfg. Co.
Hardwick, Field, Inc.
Ferranti, Ltd.
Polyniet Mfg. Corp.
General Radio Co.
Ward Leonard Electric Co.
National Co.
Samson Electric Co.
RHEOSTATS:
Carter Radio Co.
TRANSFORMERS, R. F.,
TUNED:
Central Radio Laboratories.
Cardwell, Allen D. Mfg. Co.
De Jur Products Co.
Electrad, Inc.,
TUBES, A. C.:
Polymet Mfg. Corp.
Arcturus Co.
United Scientific Laboratories.
Armstrong Elec. & Mfg. Co.
C. E. Mfg. Co.
SCHOOLS, RADIO:
National Radio Institute.

4 Adjustable "B" Voltages
In any combination from 0 to 180

Asan.
Crowe Nameplate Co.
Van Doom Co.
Zierick Machine Wks.

Arcturus Co.
Armstrong Elec.

General Radio Plate Supply
Embodying new and distinctive
features in plate supply design
1.

&

Q. R. S.

M. Co.

Company. The.

TUBES, VACUUM:
.Arcturus Co.

SOCKETS, TUBE:
Bakelite Corp.

Mfg. Co.

C. E. Mfg. Co.

Eureka T. and

Armstrong Elec.

&

Mfg. Co.

C. E. Mfg. Co.

SOLDER:
Eureka T. and M. Co.
Chicago Solder Co. (Kester).
Q. R. S. Company, The.
Silva Products, Inc.
Westinghouse Elec. & Mfg. Co. UNITS, SPEAKER:
Amplion Corp. of America.

SPEAKERS:
Amplion Corp. of America.
Engineers Service Co.
Temple, Inc.

STAMPINGS, METAL:
Zierick Machine Wks.
STRIPS, BINDING POST:
X -L Radio Laboratories.
SUBPANELS:
Bakelite Co.
Westinghouse Elec. & Mfg. Co
SWITCHES
Aurora Electric Co.
Carter Radio Co.
Electrad, Inc.,

TAPPERS
Eastern Tube and Tool Co.
TESTERS, B- ELIMINATOR:
Jewell Electrical Inst. Co.
TESTERS, TUBE:
Jewell Elec. Inst. Co.
TESTING INSTRUMENTS:
Jewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co
TESTING KITS:
Jewell Elec. Inst. Co.
TES'T'ING LABORATORIES:
Electrical Testing Labs.
TOOLS

Eastern Tube and Tool

Co.

VOLTMETERS, A. C.;
Jewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co.

VOLTMETER, D. C.:
Jewell Elec. Inst. Co.
Westinghouse Elec. & Mfg. Co.

WASHERS:
Shakeproof Lock Washer Co.

WIRE. ANTENNA:
Dudlo Mfg. Corn.

Roebling, J. A., Sona, Co.

WIRE, BARE COPPER:
Acme Wire Co.
Itoebling, J. A., Sons, Co.

WIRE, COTTON COVERED:
Dudlo Mfg. Corp.
WIRE. ENAMELED COPPER:
Dudlo Mfg. Corp.
WIRE, LITZENDRAHT:
Acme Wire Co.
Dudlo Mfg. Corp.
WIRE, PIGTAIL:
Dudlo Mfg. Corp.
WIRE, SILK COVERED:
Dudlo Mfg. Corp.
WIRE, TINNED COPPER:
Dudlo Mfg. Corp.
Roebling, J. A.. Sons, Co.

$55

The New

TUBES, RECTIFIER:

SHIELDING, METAL:
Copper and Brass Research

Price

Type 445

2.
3.
4.

Adjustable wire wound resistance with sliding taps
which control voltages so that any combination of
voltages from 0 to 180 may be taken from the
four positive "B" terminals. This method of voltage control is superior to the use of several resistances with exterior knob controls. It has the advantage that once the sliding taps are adjusted to
the proper operating voltages of the tubes, they
are tightened in place by thumb screws and voltages will remain constant, but are immediately
available for readjustment whenever the unit is
used with a different set.
Adjustable "C" voltage for power tube.
High voltage test condensers in filter circuit.
Uses UX -280 or CX -380 rectifier tube which has
maximum output of 100 milliamperes, thereby providing sufficient current for sets of the multi -tube

5.

6.
7.

type.
Automatic cut -out switch breaks the 110 volt A. C.
circuit when cover is removed for adjusting
voltages or connecting wires to taps, thereby making unit absolutely safe even in the hands of persons not familiar with electrical apparatus.
Designed to meet the specifications adopted by
the National Board of Fire Underwriters.
Absolutely guaranteed against mechanical and
electrical defect upon leaving the General Radio
factory.
Cost, which has been a secondary consideration to over -all efficiency lias been kept as low as
peak performance and production economies
permit.
Price from your dealer, or direct from the
factory if your dealer cannot supply you.
Type 445 Plate Supply Unit
$55.00
Type UX -280 or CX -380 Rectifier Tube
for above
5.00
Licensed by the Radio Corporation of America
only for Radio Amateur, Experimental and
Broadcast Reception.
Under terms of R. C. A. license unit may only
he sold with tube.

General Radio Company,
Cambridge, Mass.
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Bakelite Tapping
SOLVED!

Write today
for your copy of
"Copper Shielding for Radio"

The ETTCO High Speed Tapping Attachment will tap a good thread in BAKELITE
as well as other materials. If you are experiencing trouble try one out for 10 days.

This new book shows
how to improve the
reception of your set.
There is no charge.

ETTCO Tappers eliminate
tap breakage, whatever the
cause. A "green" operator
can bang the bottom of a
tap p e d hole using an
ETTCO and still not break
the tap -he has no friction
to adjust.

Copper shielding means
greater selectivity and
sensitivity.
COPPER

&

Where

ETTCO Tappers
been installed tap
breakage has been eliminated and production increased 100 to 500 %.
Try an ETTCO TAPPER
for ten DAYS. No obligation for the Trial.
have

No.

BRASS

I. ETTCO Tapper
Capacity V4, -inch
Tapper
Capacity % -inch

No. 2. ETTCO

RESEARCH ASSOCIATION
25 Broadway, New York

Eastern Tube &

TOOLC

O.r

Johnson Ave.,
BROOKLYN, N.Y.
600

INDEX OF ADVERTISERS
E

A

Aero Product=. In.
Aea'GCOx Wireless t'. rli
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American Meehan. Labs
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To Radio Manufacturers
Who plan to increase production
at once
The Ward Leonard Electric Company
manufactures a complete line of electrical control apparatus.
If you plan to expand present departments or add others, get in touch with
our engineering department. They are
at your service.

All -Metal Cabinet.-For 1921.1928 Hook-Ups!
Model 250
For A. C. or
Battery Sets
Using

Direct Current Motor Starters

7518

Counter E. M. F. Type
Bulletin 65

7x21

8x18
8s21

Armature Speed Controllers
Fractional h. p. Fully
Enclosed Type
Bulletin

Panels

58

Direct Current Motor
Starters and Controllers
Bulletin

59

Alternating Motor Starters
and Controllers
Bulletin

Inside dimensions 25 "x14 1/4"x9/s ". Hinged top-with
joint. Rigidly formed for strength and appearance. Felt
rests-rubber lid stops. A welded job doing away
troubles of swelling, shrinking, cracking, splitting and
uncertain fit of wood cabinets.

64

Circuit Breakers
Bulletin

61

Ward Leonard also manufactures Vitrohm Resistance Boxes, Sliding Contact Rheostats and other
apparatus for laboratory use.

The original beauty of natural wood
grains c.mbined with the efficiency
all metal construction! By our
photo litho process. we reproduce mahogany and walnut hardwood, and
novelty finishes, so gorgeous in their
conception that they excite the admiration of all who see them.

Spacious interior dimensions are demanded for housing all the latest
hook -ups ! Vet Dee metal cabinets
are designed for that purpose. 90%
of all the 1927 -1928 hookups are covered by the dimensions of Vee Dee
No. 250 cabinet illustrated above.

of

Ward Leonard Electric Company
31 -41 South Street,
Mount Vernon, New York

stay
foot
with
the

Beautiful-practical

Low

!

price!

Metal Panel for Citizens Super Eight
Constructed in accordance with Citizens Radio Call Book and
McMurdo Silver, Remler, Cockaday co- ordinated designing

o
N

C

o
U

R
S

CONTRACT WORK EXCLUSIVELYand
time

entire
The Concourse Electric Co. devotes theirmeet special cost energy in assisting manufacturen to
We are Fixed Condenser Specialists.
denser conditions.
of those manufacToday we are serving 95 per venteven
four years ago.
and
en-ed t
turers
thine-Satisfactory Service.
peaks of
opportunity
Our
requ rements.
ng
ne
meetingitexatcti
wa rking gwithrtyourDtaff

CONCOURSE ELECTRIC COMPANY
294 East 137th St., New York. N. Y.

Condenser
Assembly for
350 to 400 Mil.
Series Wired Poncer
Sets

N
D
E
N
S
E

R

Metal Panel and Chassis for Silver Marshall Improved Shielded LAB
Model Receiver
t-ontplete

a scent i,l y
consisting of
and chassis, fully drilled.
beautiful wood finish with special
two- color decoration, all ti b re

panel

e^lya+

_

bushings and washers
also screws, bolts and
accessories.

-

inclufi

hardware

S. C. 2 Assembly Unit 9

panel. cha. -i.. 7x18 -fully
\\'and grain h,ish. beautidrilled.
fully decorated. Kit includes all necessary bushings, washers and accessories.
Complete

-

Unipac Housing

Especially designed and provided for
Silver - Marshall Power II ¡ink -ups -including cabinet an .1 chassis. drilled
and wit h all small hardware. Inside
dimes sions. 17t." long, 53" high.

Metal Panels and Chassis in All Standard Sizes
JOBBERS, DEALERS -WRITE FOR PRICES
Set RuibMrs

-IJ

your denser cannot .supply . u. write direr?

The Van Doors Company
160 North La Salle Strcet

-

-

Factory, Qu Wry. Illin.,ia

-

t

I,

Ill; nr,is
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SPECIAL LOW PRICES
on

/qßá

plain lug terminals
Type

Type 2

1

60c per M

50c per M

(Prices in lots of 5M or over)

An order recently received
from one of the large radio
manufacturers enables us to
offer attractive prices on the
terminals illustrated.
They are made of the highest quality tinned brass,
eighteen thousandths thick.
Free samples for the asking.

And here's a SHAKEPROOF
terminal made especially for
riveting!
Positively
will not turn,
twist or
wiggle loose
and it costs no more!

The right flux for radio
can make a manufacturer
The wrong flux
can quickly break him
After costly experiments scores of
radio manufacturers have found
there is but one safe flux for radio
soldering- rosin.
Rosin, an organic mixture, is a
non -conductor and non -corrosive.
The glass-like surface of this material does not readily lend itself to
the collection of dust (carbon particles) as will the sticky organic
greases of paste. Nor will rosin
attract moisture from the atmosphere; the chlorides of pastes and
fluids will. Moisture plus carbon
particles defeat the best insulations produced. Moisture plus chlorides direct
a slow but determined corrosive attack upon supporting metals. Such
slow corrosion in wiring causes a

steadily increasing resistance to the
flow of electrical energy.
Kester Rosin -Core Radio Solder

scientifically combines radio's

premier flux, rosin, with a solder
alloy of unvarying quality. The use
of Kester Radio Solder furnishes
the user with a means of accomplishing safer, faster and cleaner set
wiring.

Manufacturers using Kester

Rosin -Core Solder are assured that

no part of their production will
ever be returned or fall into discard
through the corrosive and conductive action of a chloride flux.
Our experimental and research laboratory has assisted many
manufacturers in the solving of their soldering problems. A post
card will bring you further information without obligation.

Type 21
a

brass locking lug terminal.

Should you want to try these
terminals before ordering, we
shall be glad to submit free
samples.

Sl[AKEPROOF

KESTER SOLDER
Rosin -Core

LockWasher Company

CHICAGO SOLDER COMPANY

2511 North Keeler Avenue, Chicago

4224 Wrightwood Avenue, Chicago, U. S. A.

Division Illinois Tool Works

Originators and
World's Largest Manufacturers of Self-fluxing Solder
WILLIAMS PRESS, INC., NEW YORK-ALBANY

®

- "..

QUALITY

-

PRODUCTS

The Newest ABC Power Supply Unit
-used with R C A 226 and 227 A C Tubes
-Raytheon BH Tube
This latest development of the Dongan laboratories corn bines in one small, compact metal case the essential transformers and chokes designed for use with R C A 226 and
227 A C Filament Tubes (also UX 171 power amplifier
tube) and the Raytheon BH Rectifier Tube. Complete
power supply is secured --eliminating the need of batteries and charger. The new R C A 226 and 227 A C
tubes likewise take the place of standard 201 A tubes.
Simplified, assured and consistent power at all timesfrom the light socket. Convenience, eventual economy
and improved radio reception -the ultimate aim of all
fans achieved at last.
For complete information write to Dongan laboratories.
If your dealer cannot supply you send check or money
order direct.
No. 4586

No. 5552

A B C

RCA

Power Supply Unit

Low Voltage Transformer

used with
226 and 227 tubrs

used with

and

RCA

Raytheon BH tube
$20.00 list

226 and 227

$8.00

tubes

list

Manufacturers
You may have the cooperation of our engineering department at any time. All approved parts (transformers and
chokes) for power supply factors are in production now.

Write for details.

DONGAN ELECTRIC MANUFACTURING COMPANY
2995 -3001 Franklin St.
DETROIT, MICHIGAN

TRANSFO- MERS of MERIT for FIFTEEN YEARS

Tuning Coils with Bakelite Molded Parts.

Made by Bruno Radio Corporation, Long Island City, N.

Y

A manufacturer produces an improved part
at one -half former cost
THROUGH using Bakelite
Molded, the Bruno Radio
Corporation were able to improve the design and appearance of their tuning coils and
increase their durability. In

addition, finishing and drilling
operations were eliminated,
production increased, and cost
reduced fifty per cent.
This case is typical of the experience of the majority of radio parts manufacturers, and
explains why Bakelite Molded

has become the premier insulation for radio devices.
Bakelite Engineering Set-rice
Bakelite Sales and Service Engineers
are located in important industrial
centers throughout the country, and
they are equipped to render prompt
and helpful cooperation to present
and prospective users of Bakelite
Materials. The Bakelite Corporation places at their service the facilities of its extensive laboratories, and
its unequalled experience in the
practical application of phenol resin
products to the requirements of the
radio industry.
Write for Booklet 38 "Bakelite Molded"

BAKELITE CORPORATION
247

Park Ave., New York, N.Y. Chicago Office, 635 W. 22nd St.

BAKELITE CORPORATION OF CANADA. LTD..

163

Duferin St., Toronto. Ont.

BAKE LITE
THE MATERIAL OF

A THOUSAND USES

..The reprte.ed Trade Mark and Symbol shown above may be used only on products made Born matrrtol,
manufactured by Bakelite Cortcration Under the caporal "B" is the numeneal sign for bmty. or unlim,red
quantity It symbolizes the minute number of present and future user of Bakelne Corporation's products."

